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OUR  RECENT  DEBTS  TO  VIVISECTION.* 

Bi  WTLUAH  n-.  KE£K,  M.  U. 


LADIES :  It  M  tnjr  happy  privilege  to  congratulate  joD  on  tli«  com- 
plettoD  of  Tour  thrp«  years  of  preliminary  study,  anil  on  your 
mtvitc^  reward  in  receiving  tbc  degree  of  Doctor  of  Medicine  from 
the  otdft«t  and  largest  mcdiual  college  for  women  in  the  world. 

By  tliia  dcgrMt  you  are  [Mrmitied  (o  cutter  the  nnk:<  of  one  of  tint 
ino«t  onoieni,  honorable,  and  laborioos  profoasions.  With  it  you  a»- 
»ame  cefiain  vaJnwl  privileges,  and  have  cast  upon  you  certain  weighty 
du(ie«.  Both  the  privilrges  and  the  dutivx  will  exact  from  you  all  the 
intcUtgcnecl  Kklil,  tact,  and  Taithfulncu  which  you  i>o<Me!t!i. 

You  will  observe  that  I  said  a  moment  faace  you  had  Sniah«d  your 
" preliminary "  Studies;  for  your  ftrat  and  most  pressing  duty  after 
gTAduatioD,  M>d  one  for  wliieh  happily  yon  will  at  first  have  ample 
time,  i»  to  conlinne  your  medical  studies.  I  do  not  say  complete  tbem, 
for,  bo  your  livoM  even  prolonged  far  past  the  allotted  thre6*core  and 
ten.  instant,  conntant,  intense  study  is  the  imperative  condition  of  the 
ri^bt  kind  of  laeccsit.  You  know  very  little  now.  Happy  1>oth  you  and 
joor  patienta,  if  even  with  gi»y  hnirn  comes  ever-growing  knowledge. 
But  you  have  other  dntics  than  ihosc  to  self — yon  have  great  duticK 
to  tho  coromnnitie^  in  which  you  will  live,  Wofoen  especially  will  not 
only  look  to  you  in  time*  of  peril,  whether  in  childbirth  or  Hickneaa  or 
■  " '         '         '    '  for  gnidance  in  that  greatest  duly  and  privilt'ge — the 

I        ,  I    than  Iho  cure  of  dise.isc.     This  i»  the  glory  of  onr 

r        timea  awi  the  loagnifioent  duty  of  oar  profcMion,  that  by  enlightened 


■  Tb«  AiUt«u  M  Ihn  i;r*dn>tM  of  iho  WaauM'i  Xtdbtl  OsOtat  o(  PWn^ilmik, , 
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care  unil  •w'u^-  itiittruction  wu  can  prevent  mQcIi  of  tlio  sicknes* 
aoiTOv  of  the  race,  iiod  bid  back  the  Augel  of  Death. 

UygictiQ — well  Darned  after  Uj-ge'ia,  tb«  godde&s  of  good  bcall 
moat  bo  one  of  jroor  principal  future  studies,  and  its  lc«$onB  ever  o? 
your  lipH  ;  line  upon  liiie,  precept  opoD  proccpl,  here  a  little,  and  there 
a  great  deal    Tbu  greatest  n«cd  of  our  Culk-go  t4>-d»y  is  a  Professor 
ship  of  Hygiene.     Woald  that  in  ilita  vaU  audieuee  ttomo  one  cou 
bo  found  who  would  endow  eucb  a  chair  in  the  Woman's  Medical 
lege  of  Pcnosylvanis  I 

You  muHt  &!«>  direct  pnblic  opinion,  and  especially  ibe  opinioaJ 
your  own  hcx,  in  reference  to  medical  questions ;  for  your  tnformatii 
and  «tuditis  will  Gl  you  to  bo  tbeir  iustructon  in  all  such  toeltaU 
(juesUons. 

It  is  to  one  of  these  medical  isanca  of  the  day  that  I  parpoM 
direet  your  attention  at  present — one  as  to  which  intense  feeling,  i 
ciidly  among  women,  han  In-cn  aroiiscd — ya.,  tbo  question  of  ex[ 
ments  ujKin  animals. 

KpilbetA  and  inrective  have  1>c«n  freely  08cd,  bat,  as  hclit«  the  audi* 
eooe  and  the  occasion,  I  ahall  endeavor  to  approach  it  in  a  perfectly 
calm  and  fair  spirit,  sc«kmg  to  lay  before  you  only  one  aapect  of  a 
many-sided  question,  viz.,  the  actual  practical  benefits  it  baa  conferred 
upon  man  and  animals— a  fact  that  is  constantly  denied,  but  whidi 
medical  evideuoc  proven  to  1>u  incontvstsble. 

I  shall  not  consider  the  important  older  discoveries  it  liaa  given  at, 
but  only  those  since  I8M,  almost  all  of  which  are  within  my  own  per* 
aonal  recollection.  Even  of  these  I  tnnsl  omit  tiearty  all  of  ita  con- 
tributions to  phyciology  and  to  pathology,  thouf^h  so  much  of  our 
practice  i»  based  npon  ibesc,  and  confine  myself  (o  the  lulv.inces  it 
enabled  as  U>  make  in  m«dlcal  and  nurgieal  practice.  I  i^li/ll  endt^i 
to  state  iu  claims  with  moderation,  for  au  extravagant  claim  alwajl 
produces  a  rcrulsioo  against  the  claimant,  and  is  as  unwise  as  it 
unscientific. 

Again,  it  must  be  borne  in  mind  that,  aa  in  nearly  every  other  : 
Vance  in  civilization  and  in  society,  so  in  medicine,  causea  are  rarely 
single,  but  generally  mnUipIo  and  int«rwovcn.  While  vivisection  has 
been  a  most  potent  factor  iu  medical  progress,  it  is  only  one  of  several 
fartont  the  disentangbmcJit  of  which  and  the  txaet  balancing  of  botr 
rouHi  in  due  to  llm  or  to  that  are  often  difficult  and  sometimes  impos- 
sible. Let  me  add  one  word  more.  All  that  I  may  eay  is  purely  upoo 
my  own  respomibility.  I  commit  the  opinion  of  no  one  else  to  anjj 
view  or  any  statement  of  fact 


^fedidnc  in  the  future  must  aiher  grow  worse,  stand  still,  or  grow 
better. 

To  grow  worw,  we  most  forget  our  proeeut  knowledge — happily, 
an  inoonoeivable  idea. 


^ 
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To  itAnd  still,  we  must  accept  our  prrKont  knowledge  ax  %  finality, 
complocf-nily  pursniDg  the  well-worn  patli*  ;  neither  hoping  nor  trying 
for  nnytbing  better — happily,  again,  an  impouiibility. 

To  gtow  bett«r,  irc  numt  try  new  methods,  give  new  drug§,  per- 
form new  operationii,  or  perforin  old  onc«  in  new  war* ;  that  in  to  say, 
wo  must  make  cxpcriinenUL  To  thcM  exprrimente  there  mnrt  bo  » 
be^nning:  ihey  must  be  tried  first  on  some  living  body,  for  it  is 
often  forgotten  that  the  dead  body  can  only  teaeb  manual  cicxtcrity, 
Tlioy  rouHt  then  b«  tried  either  on  an  animal  or  on  you.  ^Vbioh  ihall 
it  be?  In  many  CMca,  of  coune,  which  involve  lilttv  or  no  riek  to  life 
or  henlib,  it  i*  perfectly  legitimate  Xxt  teat  probable  improvemmtJi  on 
man  fint,  although  ono  cf  the  gravest  and  most  frequent  cbarget 
nadu  against  as  doctors  ia  that  we  are  experimeoling  upon  our  p^t- 
Uenta. 

But  in  many  cafes  tbcy  Inrolro  great  rink  to  lifo  or  health.  ITero 
they  ean  iwt,  nay,  they  must  not,  bo  tested  firrt  upon  man.  Must  w«, 
then,  abnolutely  forego  tbcra,  no  matter  how  roucli  of  promise  for  lifo 
and  health  and  happinces  they  possess  ?  If  not,  the  only  alternative  we 
have  is  to  try  them  on  the  lower  animals,  and  we  would  be  most  unwise, 
nny,  more,  wo  would  be  cruel,  crnel  both  to  man  and  to  animnN,  if  wo 
refused  to  pain  or  cfcn  to  alay  a  few  animals,  that  tbotuauds,  bo^b  of 
men  and  of  animals,  might  live. 

Who  would  think  it  right  to  put  a  few  drops  of  the  hydrochlornte 
of  eocaloe  (a  year  ago  altnost  an  noknown  drug)  into  the  eye  of  a  man, 
not  knowing  wliat  frightful  inflammation  or  even  loss  of  sight  might 
follow  t  ll-vl  one  dared  to  do  it,  and  had  the  result  been  di<«33troa8, 
would  not  the  law  have  held  him  guilty  and  punithcd  him  severely, 
and  all  nf  us  said  Amen?  But  so  did  ChriKti»on  with  Calabar  bean, 
and  well-ntgh  lost  his  own  life.  So  did  Toynboe  with  prussio  acid  on 
hinuelf,  and  was  found  dead  in  his  laboratory.*    Aooordingly,  Koller, 

'  I  add  tbf  foUoaiag  ttrlkinj;  ^itrocl  from  a  Rpwcli  in  Oofoow  of  vltiicolioa,  oo 
Jlprtl  «,  ISS3,  b;  Sir  L;«a  l*likjfalr,  depot;  Spcikcr  of  the  UouMof  Camraoot— no  meu 
Biutiorttf.    TW  haUei  sn  m;  own ; 

"  For  mjcdf^  allbougb  fonnerljr  a  profriwr  of  chcmktr;  la  th«  gr«atc«t  mcdlotl 
Mhod  of  lU«  <onitti7, 1  am  oalf  mponstblt  far  ilw  death  of  liro  ndihils  bT  pDiion,  and 
I  Mb  Ike  aUtaltco  of  tlio  Iloua*  (o  iha  cm*  as  a  itmiK  Juitlleuioa  for  opcrimnnU  no 
aofaia>i^«W|((  /lAouUAaM  Wn  trtaiti  m  a  trimin^  tmdrOu  praml  ^kC  Aad  it  l^en 
nUloL    Sir  JasM*  Slapvop,  «ho  iairaduced  clilorofonp— thai  grot  nlloTSalor  of  animal 
■iffloring— wu  ihM  aliro  and  la  ooaitant  (|UMt  of  ne*  anvMlictie«L    tie  cuqc  lo  my 
tiboralnrr  oM  day  lo  •«<■  It  I  had  an;  new  auUtaooM  Ulcol;  to  suit  hi*  pnrpwa.    1' , 
Aavcd  Ilia  a  Itqnid  •hick  bad  JuM  bwn  diseovtred  by  oat  vt  tn;  utiitanta,  and  Etr ' 
Jtom  SnpMn,  «bo  *as  bold  lo  nufanow  in  eipcrbneacins  on  lilmwll.  duir«il  immcdi* 
•Mj  lo  (nhala  ii  la  ray  prim*  roow.    I  r«ru«ed  to  firo  him  «i;  of  ti"  li'iuiJ  untnu  it 
•M  flnt  iHod  upoa  labWu.     T««  nbbiu  ir«r«  acconllngtj  miido  to  Inhale  It;  ihaf  , 
ip^Uj  ptwed  loto  uiBMhMla  and  appacenlly  aa  quickly  rccororril,  but  (rom  aa  atteif 
■*•«  «f  tlM  poiaon  tliey  Ijolb  died  a  («»  boun  aft«rwanL    i^'oT,  mw  no(  (Au  a  .f"*!^ 
4fc  iperimrnt  vpon  an  un«ft  f     K'o*  ho(  »<  tattiJUt  «/  I'm  r.iiliM  iterrt  io»i7ij  tlU  Iffi^ 
tfAtmMliiMimgtnihMphy^iitmi^hitlimtt ,  .  .   Would  Uui  aa  experimeat  of  t  lik 
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of  Yicniui,  ]>roporl3r  nnd  wiwiy  Iricd  cocaine  first  on  aniinalti,*  and  llicoj 
finding  iu  bencfioial  effecu,  XxxnA  it  upon  man  with  like  result*,  sad 
onfi  of  the  most  remarkable  drags  of  modern  times  was  thus  inadi 
available.  We  are  only  on  the  threshold  of  its  usefulness.  It  La| 
been  used  in  the  eye,  the  car,  the  nose,  the  mouth,  the  larynx  and  aO 
otiior  mucous  membrane*,  in  the  remoral  of  tnmon,  and  as  an  intern^ 
a|M<ticinc.  When  it«i  physiological  action  bait  been  fttill  tnoro  tbof' 
highly  and  Ayittematically  iiivrvtignti-d,  i(ji  |)oisonouR  dose  asoerlainojj 
when  we  know  how  it  works,  what  its  effects  are  upon  the  blood-prcM 
ure,  the  heart,  the  nerves,  the  blood-vessels — effects  that  can  not  fail 
accuratvly  studied  upon  man — its  usefulness  may  be  increased  to  ad 
extent  as  yet  but  little  drcnmed  of.  Should  it  only  iioolho  tl»e  tasi 
painful  hours  of  our  great  hero,  General  Grant,  a  nation  will  bliM  U 
and  the  experimcnta  which  gave  it  effect,  iloreovcr,  bad  the  expeH> 
ments  of  Dr.  Isaac  Olt,  of  Eaaton,  f  on  this  very  drug,  borne  their  dot 
fruit,  America  would  have  had  the  honor  and  ttic  human  race  the  beo« 
fitx  of  cocaine  ten  years  ago — t«n  years  of  needlees  sufForing !  \ 

Tbia  ia  but  one  illustration  of  the  value  of  experiments  upon  aa^ 
ntals  in  the  realm  of  new  dnigif.  In  facl>  substitute  for  cocaine  ollHti 
drugs,  or  new  operations,  or  new  methods  of  medical  (reatucnl,  an^ 
the  argument  repeats  itself  for  each.  Within  the  last  thirty  yean  ll 
mnltitado  of  new  drugs  have  thus  been  discovered,  and  their  cffecfl 
bavc  been  either  first  tested  upon  animals,  or  their  properties  Mnilied 
exbauBtively  in  a  mannfr  impracticahk'  upon  man.  I  will  only  cniii 
meraio  aome  of  tbem,  since  lime  will  not  allow  mc  to  enter  upon  each  % 
detail.  Thus  have  been  introduced  lily-of>lhe-valley  in  heart-diseauij 
yellow  JMmine,  in  diseases  of  the  heart  and  nervous  eysten,  panJdtf 
bydn  and  ohloral-hydratt',  eo  ^raluable  for  sleep,  caffeine  fo>  beadaidu^ 
eucalyptus  as  an  antiseptic  and  in  medicine,  nitro-glycerine  for  dottoi^ 
maladies,  Calabar  bean  for  dtMases  of  titc  eye  and  iier%-ou«  ayMotoj 
naphthaline  and  iodoform  in  surgery,  quebracho  as  an  anlispasnaodlcj 
antipyrin  and  kairtn  in  fever,  jaborandi  in  dropsy,  salioylie  acid  to 
rheumatism,  nitiite  of  amy)  in  epilepsy  and  intermittent  fever,  joqnin 

kln<J  ea  •  nbUt  ta  a  0(iiiitB.pis  hsd  txHn  oicil  1);  Jolm  Hoater,  wlra  prQb*btr  iboneMd 
Us  own  nobli  lif«  b^  eiptfimailing  on  Unudft  ...  ] 

"  Lcl  DM  e1<r«  OS*  oilier  ioMaooe.  ...  A  few  jcai*  ago  1*0  ronns  Germui  tbenlfM 
worn  aMittuu  la  a  London  kboratar?.  Thejr  were  cipntmcDtias  vpon  a  poiun  wfaldl  I 
■111  not  CTon  DSIM,  for  lu  prepertiea  an  so  terrilile.  It  it  pottponcd  ia  lu  nolimi,  vA 
Ihca  producm  iiUoc;  or  drath.  A  eipeitnifiit  on  ■  nrouM  or  a  rabUt  would  lura  tauglii 
tti«  lb«  danfvr  of  itii*  (righifiil  p^Min ;  Ixti,  in  l^onwv  ot  Its  wibU*  propertiM,  tbq 
boeamo  lu  onhappr  vicliint,  for  ooo  di»l  anil  the  othur  •iiSarpd  liiiolloctaal  dealk  Y4 
tba  prMoottn  «r  ikli  bill  vould  noi  suflcr  m  10  tBakv  an;  «xp«riincnu  on  Um  bwtr  K& 
mats  taaito  pmtttt  man  trum  nch  calaMrophM.  It  ii  li;  eipwiiBtnds  on  aatmals  tW 
ncdicino  Iiat  l«*nMi]  tlio  IwaoSls,  Ixit  slao  faai  tma  laii|^t  to  avoid  tbe  ilaagn*  of  ma^ 
potest  drug*— OS  <lt)ai«tnntK  ohlonl,  »MI  morphia." 

*  "  AitUvM  of  OpIitbaUMilag;,"  S«pwnib«r  and  D«ocmb«r,  ISM,  p.  403,  No*  York 
Putnani. 

t  Olt,  "  Cocalo,  Voralrin,  and  OolMiul«m,"  PbiUdtlplib,  IS74. 
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itf  in  opbtlialmic  surgery,  |*iscidla  as  a  Bubfltiuito  for  opium,  the  liypo- 
dennie  method  of  using  <lrugii,  uitl  so  on  tbrougli  n  long  list.  Aud, 
as  to  tlie  old  drugn,  it  may  be  troly  said  that  wo  bavo  litilo  oxact,  tbat 
b  •civtttl6c,  knowledge  of  any  one  exwpl  through  cuperimunts  upou 
MiinuUt.* 

L«t  us  see  jxavi  something  of  what  America  hiut  done  in  advancing 
pRMtti«*l  nie<iicino  by  vivincvtioo.  In  passing,  I  uiay  siiy  that  the 
MBMtion  that  America  h.-u  coutribuled  but  litttc,  eo  far  from  bdng  an 
argnmvnt  for  tk<i  restriction  of  vivisectton,  \»  a  strong  argument  for 
its  farther  cultivation,  in  order  that  greater  good  may  rciult  from 
remarkable  discoTerics  here,  equal  to  those  that  I  skaU  ahow  have 
been  mado  in  Furopo. 

Wounds  of  thv  abdomon,  ctpucialty  gunskot-wouitds,  are  among 
th«  moal  fatal  injuries  known  lo  surgery.  A  small,  innocent-looking, 
extflmal  pi^lol-wound  may  cover  mulfiplv  and  almost  inevitably  fatal 
jwrfomtiona  of  tbo  abdominal  coiiteula.  The  rcoorcrieii  from  S,T17 
such  wounds  during  the  lato  civil  war  only  numbered  444,  and  of 
those  with  escape  of  tbe  iotcatioal  contents  the  recovvric*,  utys  Otis, 
may  be  counted  on  one's  lingers.  The  prevailing  treatment  as  laid  down 
ht  our  text-books  has  been  purely  conwrvntivc,  trcatin;;  symptoms  aa 
y  arise.     The  brilliant  results  achieved  in  other  nbdominat  opent- 

lU  have  led  a  few  bold  spirits,  such  as  our  own  Sims,  Gross,  Otis, 
uire,  and  others,  to  advocate  tbo  opening  of  the  abdomen  and  iJic 
,ir  of  (ho  injnrics  found. 
In  Hay  of  last  year,  Parkcs,  of  Chicago,  reported  lo  the  American 
Ibdical  Association  fa  series  of  systematic  experiments  on  thirty -seven 
doge,  that  were  ethcriwd,  then  shot,  the  abdomen  opened,  and  tlio 
vonnda  of  tie  iutestines,  artcrl«s,  mesentery,  etc.,  treated  by  appro- 
ptiatA  •nrgicaj:  methoda,  'llie  results  confirmed  the  belief  awakened 
by  earlier  experiments  and  observations  tbat  surgery  could  grapple 
nceeasfully  with  multiple  and  formidable  wounds,  by  sewing  them 
sp  in  various  ways,  or  oven  by  removing  a  piece  of  the  bowel  and 

itting  the  cut  pndH.     Hard  upon  the  heels  of  tiiia  important  paper, 

*  fdl  ihRO  li<ni<lrol  ;cw>  iMglutb,  let  imlaiUMV  has  been  strcn  w  •  Jiprammi  of 
6«  hut.  Mid,  Kbm  ■  (tuiknt,  I  wu  U^K  1»  stcM  U  csrcCutl;  vbcn  Iha  txad  wu 
Mtk,  Dtrt  (WsocnntsnpariCDtnUof  Btraanl  umI  olbm  h«*c  thoire  ihnC  it  ti^  oaths 
tmnrj,  aomlt;  *  htarl  fmie  »nd  idimJiint.  %a  tann  u  I  lito  I  »liall  iicicr  IwffA  llw 
iMMNi  >i]r  of  in;«elX  and  ihc  agoolKol  pannts,  whoa  eno  bright  roung  llfp  "u  tiroiigitt 
\mk  bim  ibo  rci7  srs*«,  loino  flvo  jcan  tjft,  by  th«  knevlodgc  of  thli  tad,  and  tlus  is 
lMl«M<liiiBB7«acbcaies.  Hualiaic  tit-  ictbn  and  daagtn  o(  our  t«mmon  aiUMlhol' 
U  Un  potltlrvly  and  aoeoraldjr  aaonUlnrd ;  Ihu*  tlw  aetloD  of  «r^  on  (tio  blood- 
■MMli^  «it>ial(iiag  alike  it*  dtngft  a*  aa  srlldo  ot  tood  sad  lU  Kondcrful  u>c  b  certain 
tiMM*  ctf  \hi  Dien'  anil  dUeaaca  of  Ibe  atrron*  omim ;  tbtu,  loo,  ty«rj  one  who  giico 
^ta  Is  lu  mrkws  forms  U  ■  debur  to  Buiufd,  and  vrtrj  ono  oho  f^r<a  ■Irfchouw  a 
«NVWo()fa««ndic 

f  "Saltal  Xbws,"  Ma?  "•  •*"■    •  •'"'^  '^^'^  wonhrt  frequentlj  to  tbw  jonms),  as 

■■■-[fl issl*!'-  Ihspfofrisn  Jou»«J»,  wl  '»  •!"  t^=^  *«»  "  Oio  origbal 
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and  largely  as  iu  rcsnU,  comes  &  EtriluDg  improrcmcnt  In  piacttce. 
And  rviRcmtwr,  that  tliiit  in  unly  tlic  dnt  fruit  of  a  rich  han'cat  for 
future  Um«,  in  all  coudIHcji,  in  [iea<te  aud  in  war. 

Noyember  2d,  of  last  year,  a  man  was  brought  to  the  ChamWra 
Street  Uospital,  in  New  York,  with  a  pistol-shot  u-ound  in  the  abdo- 
men. XTndcr  careful  antiseptic  precautions,  and  following  the  indict 
tions  of  Parkes,  the  abdomen  was  opened  by  Dr.  Ttwll,*  coil  after  coil 
of  tlio  intcxliiK's  wa»  drawn  out,  the  bullet  wan  found  and  n-movcd, 
and  Mvcn  wounds  of  the  intestines  were  ftucceaaively  discovered  and 
properly  treated,  sud  tlio  patient  made  an  uninterrupted  recovery.  A 
recovery,  after  bo  many  wounds,  any  one  of  which  would  neceasarily 
have  been  fatal  under  the  old  methods  of  Irralincnt,  «howe  that  we 
have  now  entered  upon  a  proper  and  cuoccscfut  melliod  of  treatment 
for«uch  frightful  accidents. 

This  is  but  one  of  the  rem&rkablc  achicvcTucnts  of  late  yean  in 
abdominal  ROrgery.  llie  spleen  has  beou  removod,  part  of  the  stom- 
ach has  been  eat  out  for  cancer,  part  of  tlie  bladder  has  been  dissected 
away,  the  entire  gall-bladder  has  been  removed,  and  Ecrcral  inches  of 
the  inleKtinu  have  been  cut  out,  all  with  the  muKt  n-inarkahlo  cucfc«a. 
To  all  of  these,  ezperimcnta  upon  animal*  have  either  led  ibct  way,  or 
have  taught  us  better  methods.  To  recite  each  in  detail  would  oc- 
cupy too  mneh  time,  but  one  iilnstration  I  must  not  omit>  for  the 
improvement,  produced  by  it  and  other  experiments,  afFccts  every 
abdominal  operation.  ^Vhcn  I  was  a  sludcnt,  the  p<-ritoD[cam  was 
avoided  by  knifo  and  neodio  wherever  possiblo.  After  Lliu  death  of 
his  fourth  cMCof  ovariotomy,  Mr.  (now  Sir  Spencer)  Wells,  f  in  making 
th6 pett-mortMi,  was  led  to  believe  that  the  tJtcn  received  treatment. 
of  Ihe  pcritonsum  was  incorrect,  and  that  be  onght  t^t  bring  its  soi^ 
faces  in  contact  in  order  to  obtain  secure  union.  Accotdingly,  instead 
of  testing  his  ideas  upon  women,  he  experimented  upon  a  few  dog*, 
and  found  that  his  iruKpicions  wore  correct.  Since  then  it  has  been 
aeocpted  as  a  cardimil  point  in  all  ab'lonilnal  ojwrations.  Following 
thb  came  improvements  in  the  ligatures  naed,  in  the  method  of  treat- 
ing the  pedicle,  in  the  use  of  antiseptics,  etc.,  all  more  or  less  the 
result  of  cspcrimeDU  upon  animals,  and  what  are  the  results?  Tak- 
ing mcccasivo  hundreds  of  cases.  Sir  .Spencer  Well.-!'*  pi-n^i-ntng*-  nf 
mortality  has  decreased  steadily  from  thirty-four  per  cent  to  eleven 
per  cent  In  1,000  operations  ho  has  saved  769  women  from  the  gravs 
and  added  a  net  gain  of  t7,8S0  years  to  human  life,  to  say  nothing  of 
(he  bapinnesa  of  the  thousands  related  to  them  by  ties  of  friendship 
and  of  blood — a  proud  boaat  indeed  1 

Since  then,  other*  have  reduced  the  percenlage  of  deaths  after 
ovariotomy  lo  three  in  the  hundred  ;  and  Martin,  of  Berlin,  has  lost 
but  one  patient  from  blood-poisoning  in  his  last  130  cases. 

f  Wells,  '-OtiuUii  and  XSUxiuu  Tanran,"  liSa,  p.  IDT.  fl 
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It  can  not  Im  claimed,  of  course,  as  to  ali  tliis  wonderful  history  of 
•Mominal  surgery — and  retncmbcr  that  iu  18ti^  when  1  vra$  a  mcdJcul 
•tadfiot,  I  heard  ovarioU>niist«  denounced  from  a  ]in>fiM>Hor's  chair  m 
murderera  I — that  «xperimcots  npon  snirniila  have  doiin  tho  wboto 
vork.  Ko  one  man,  no  ono  vcritii  of  cxpvriiDentB  has  Hufficed,  and 
eiperimpnt  ahn«  wonid  not  liare  don«  it.  But  had  such  experimenU 
not  boMi  made  on  animals,  as  to  the  peritoonuni,  tho  pediolo,  the  an- 
UtM,  the  ligatures,  «tc.,  wc  should  be  far  behind  where  wo  now  are, 
■ad  stUl  be  igoorantly  sacrificinpf  human  life  and  causing  hninan  aof. 
fcrini;. 

But  to  T«tam  to  Ammro.     Tlio  Itrst  condition  to  suoccasfn)  trmt- 

ni«Dt  is  ail  nccorato  knowlt^lgn  of  vrlut  any  diiwASC  m — iu  cause  and 

^_its  coorsG — (h«n  we  may  guide  it,  and  tii  dne  time,  it  may  be,  cure  it. 

^ft     Before  Dr.  Il  C.  Wood's*  accnrate  experiments  on  the  effects  of 

^^leat  on  animals,  the  nature  and  effects  of  snnstroke  weT«  almost  mat- 

Vlenof  mere  conjcvtnro.    Ercryono  bad  his  oirn  theory,  and  the  trcst- 

BMtt  was  equally  varied.     Even  the  bntt-effects  of  fever  itMlf — the 

oommoBMt  of  all  symptoms  of  disease— were  ill  andemtood.     Wood 

ozpoved  animals  to  temperatures  of  130°  to  130**  Fahr.  and  studied  the 

effects.     These  experiments  have  often  been  alluded  to  as  "baking 

utmAls  alive."    You  will  note  that  the  heat  was  no  grcator  than  that 

to  which  laborer*  wn  freqaently  expowd  In  onr  hot  summer-daya, 

when  working  in  the  sun  or  in  many  industrial  works.    His  experi- 

■iMts  ibowed  that  tho  effects  of  sunstroke — or,  as  he  happily  termed 

III,  Thermic  or  heat  fever,  a  scientiSc  name  now  widely  adopted — were 
lolely  dne  to  the  heat,  death  follon-ing  from  coagnlation  of  tho  miuca- 
lar  stractnre  of  the  heart,  or  by  iu  eflTMts  on  tlic  brain.  They  ex- 
]Aatned  also  ro.'ny  of  the  phenomena  of  ordinary  fever  as.  the  result  of 
heat  alooe.  They  have  eslnblishcd  the  rational  and  now  generally- 
adopted  treatment  of  snnstroke  by  reduction  of  the  body-tempera- 
ture ;  and  the  same  method  is  now  beginning  to  be  appreciated  and 
naployed  in  ordinary  fever,  t 

The  nune  observer,  with  Dr.  Formnd,  hns  mndo  important  experi- 
taeaU  on  the  nature  of  diphtheria,  and  when  we  learn,  as  we  probably 
soon  shall,  how  to  deal  with  the  microscopic  forms  of  Ufe  which  seem 
le  be  its  cause,  it  will  not  1>c  too  much  to  hope  that  we  may  be  able 
to  cope  far  more  succcMfulIy  willi  a  disease  now  dewlatlng  so  many 
homes. 

la  India  alone  twenty  thousand  human  being*  die  annnally  from 
raak^bite,  X  and  ma  yet  no  antidote  has  been  dijicovered.     How  can  we 

^V      •Wee4,"'nwr»loFneror9nttToW  Philailclphi*,  1H7X 

t  Wijuiin  out  of  VTood'i  citicrUnentS  itrt*  mi  ttie  penenl  rfftd*  of  hot,  m  aboro 
iIlaM  la.     h  «ll  Mbon  (he  locd  cITmu  of  b«t  (13S'  lo  190'  Fuhr.)  on  tlio  bmin.  kiid 
tatMrodiera  Uw  toesl  oir»tts(«p  to  WO' F«lit.)on  Ihcotrroi  tore  .tuditd,  tuul  pM 
MM  ntoaUe  itattlt*,  enilrt);  tod  vrldcntl;  unaiuiiublo  on  moo. 
t  Fayivr,  *-Tb«s>U'pUiUa  of  IfMUo,"  p.  88: 
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tearth  intdligmtlif  for  ao  ftatidote  ontil  we  know  accuratdj-  Iba  cfFi 
of  tbe  poison?  I'liLs  can  not  be  Bttxlied  on  man  ;  w«  must  rcaort 
animals,  or  else  let  the  bolocAust  go  on.  Accordingly,  Dr.  T.  Lau 
Brnntoa  began  Mncb  a  Hcrlt-n  of  experiments  in  London,  but 
Btopped  by  tbe  stringent  anli-riTifieclion  laws  there  in  force.  lint 
Weir  Mitchell  and  Reiebert,*  in  this  dty,  bave  recently  ondcrtal 
experiments  on  cobra  ftod  rattlesnake  Tenom,  tbe  cobra-poison 
furnished,  bo  it  observed,  by  the  Itrilisb  GoTemmcnt.  whose  oirn  Ii 
have  prcTontod  investigations  for  the  benefit  of  it«  own  subjects  1  Tbe 
results  arc  na  ret  only  partly  made  known,  but  ibey  bave  been  brill- 
iantly successful  in  showing  that  there  are  two  poisons  in  such  venom, 
each  of  which  baa  been  isolated  and  iu  cfTocls  studied.  The  first  step 
has  been  taken — the  poison  is  known.  Who  will  rniee  a  linger  to  stop 
progress  toward  the  second — tbe  antidote  ?  Can  llic  sacrifice  of  a  few 
score  of  animals  each  year  in  such  research  weigh  for  a  moment 
agaunst  the  contmuous  annual  sacrifice  of  twenty  thonsam!  liuman 
Iwings  ?  t 

Tlie  modem  history  of  aniesthetics  is  also  of  interest.  I'o  say 
nothing  of  ether  and  clilvroform,  whose  cnfcr  use  Bert  has  investi- 
gated in  Francis  nor  of  eoc-aJne,  to  wMch  I  have  already  allinlrd,  let 
US  see  what  ex[)erim<'nt8  on  animals  have  sbown  ns  as  to  bruniiile  of 
ethyl — an  ancesthetic  lately  revived  in  Horgory.  Its  revival  baa  quickly 
been  followed  by  tis  abandonment  on  account  of  the  frequent  sacrifice 
of  baman  life — that  is  to  say,  txpvrimcnU  on  human  bfinffs  bave 

)vcd  it  to  Iw  deadly.     Xow,  Dr.  11.  C.  Wood,  J  soon  after  its  rein 
loction,  made  a  study  of  its  effects  on  animate,  and  showed  its  phy: 
loj^cal  dangers.     Had  his  warnings  been  heeded,  not  a  few  human 
lives  would  have  been  Faved.  f 

The  ideal  anipsthctic,  that  will  abolish  pain  without  abolishinf:  eon- 
Miotuncss,  nod  do  so  without  danger,  is  yet  to  be  found.  Cocaine  is 
onr  nearest  approach  to  it.  Xow,  in  all  fairness  and  common  senses 
would  it  be  real  kindness  or  real  cruelty  to  obstruct  the  search  for 
sneb  an  aniestbetia — a  search  which  will  surely  bo  rewarded  by  auc- 
oen,  bat  which,  if  not  carried  on  by  experiments  on  animali^  mtut 


lave    . 
■si^W 
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•  "MtdlMl  Sew,"  AprU  S8.  ISSS. 

1 1  sm  pennlKed  br  EtoT.  B.  U.  Lstber, «(  ilil*  dtf,  u  otato  Uio  tvHomiog  tia  to 
DtMinlion  of  tfaa  prt«tlcal  vkIuo  ot  vlrttoctton  In  aMkc-bltv:  Wbcn  s  nluloaitj  In 
Bunnofa,  1m  nnd  his  l)T«tborJn'1>«,  Rev.  Ur.  Tinlon  (t<«  tniarionaiy  TtTisceliaiiiliita  if,  nsd* 
n  nuRib<^  ot  cipcKntcnls  todtMorer  hi  (nlldotelo  the  poison  of  lhe"broim  *lp*t"— o 
snskc  ^ul  llitir  iMf  VMMnMnis  iboa  the  oabrs.  T1i*!r  foond  a  solwCance  vliicb  Is  m 
■ntblota  In  kbout  lUlj  per  cent  of  1h(t  curs  it  kppUod  tt  odoOi  n>k  Mwrn;,  o»a  of  tlidF 
nsthv  prcMhcni,  when  bitten  hj  the  bi««B  tipt*,  ktA  tame  of  Hit  aaUdol*  wldi  hkn, 
nnd  bj  IU  UM  bli  life  «•«  hv«1  wUcq  on  ibc  rer^  «J  dtstti.  flrii  mic  lif4  fsrod  bo* 
been  tlie  bombs  of  tcsdlos,  k  b  oitlnuln),  Imd  ihou«ad  Karen*  to  <«linc»  Oiriatluit;. 
Wu  not  tUi  mo  Bfo  votili  oil  tlie  dogs  asal  In  the  tipntmcM*— tA  mslie  no  meoUao  of 
the  msar  oiber  llm  thsl  will  be  ssred  la  >U  the  (nturvT 

t  "PliUidtliihla  Ucdlcol  Tinea,"  April  SI,  ISSOt 


Ku 

■  fori 


I 


I 
1 


OrR  SECEXT  DEBTS   TO   VIVISECTION. 

triofl  by  dca4]]y  experiments  upon  nuui,  or  elM  bv  ltoptl«ssIy  girea 
ap? 

In  16G0  I  wail  called  to  §ee  a  man  suffering  to  the  last  dograo  from 
an  kfascMS  In  tbe  loin.  I  recognized  the  fact  that  it  anwe  from  the 
ludaoy,  but  I  was  poworleG*.     All  thjit  I  could  dowM  to  mitigate,  and 

it,  atu  [  bat  little,  bia  pitilem  suirvringfi  til]  death  came  to  bia  relief, 
kftM*  nwriy  »  year  of  untold  agony.  I  have  nvvcr  forgotten  lii»  Haf- 
ftriaga,  oor  tlio  sharp  jwin  I  felt  when  I  learned,  two  je.im  later,  how 
I  might  possibly  have  sarod  his  life.  In  tlie  very  Sftme  year  (1889), 
Simon,  of  Heidelberg,*  had  a  woman  under  his  care  aaffering  from 
nrinary  fistulw  from  a  healthy  kidney  — a  Fitrgicnl  accident  be  in 
Tain  tried  In  be4il.  That  aho  could  llv«  with  one  kidney  bad  thci  other 
gndually  been  disabled  by  diseaae  was  probable,  for  one  audi  disuuKvd 
kidney  had  been  already  removed  three  times  when  mifltaken  for 
wniian  disease ;  and  phyuologista  had  often  removed  one  or  both 
kidmya  in  animnlM.  But  no  one  ha<I  removed  a  healthy  kidney,  and 
tlmi  studied  the  effeeis  on  the  remaining  kidney  and  upon  the  heart ; 
no  one  bad  tested  what  was  tJio  best  method  of  reaching  the  kidney, 
wbotbtT  by  the  abdomen  or  the  loin,  or  bow  to  deal  with  its  capsule, 
or  the  htemorrhaget  or  tbo  snrgiKil  after-effects.  Of  course,  Simon 
eould  have  tried  lb*  experiment  on  his  patient,  blindly  trnsting  to 
Providence  for  the  rcstdl.  Bui  lie  cboso  the  wiscrconn«.  Uo  studied 
the  pnvious  literatare,  experimented  on  a  number  of  dog«  and  watched 
tbo  points  above  noted,  tried  various  methods  of  operating  upon  tlio 
dead  body,  and,  after  weighing  all  the  proa  and  cons,  deliberately  out 
doHm  upon  the  kidney  of  bis  patient  after  a  carefully  formnlatod 
plan,  not  by  the  abdomen,  but  throngh  the  loin,  and  saved  l>cr  life. 
Sie  died  in  I6T7v  after  eight  yean  of  healthy  life,  free  from  her  loatb- 
■Mne  disorder. 

Now,  what  have  been  the  results  of  these  experiments  upon  a  few 
dog*  ?  One  hundred  and  ninety-eight  times  the  kidney  has  been  re- 
moved, and  105  human  lives  have  been  saved  ;  83  times  absoesses  in 
tbe  kidney  have  been  opened,  and  60  lives  saved  ;  17  times  stones 
have  be«n  removed  from  the  kidney  without  a  single  dcatl'^or,  i»  all, 
tn  tbe  Iwt  fifteen  years,  206  operations,  and  188  human  livea  saved. 
Boaides  this,  aa  an  t-xtension  of  tbe  operation  in  IT  cases,  in  which  the 
kldpay,  having  no  snch  attacbmcnte  as  onght  to  anchor  it  in  place, 
was  floating  loosely  in  tbo  abdomen  and  a  source  of  severe  pain,  it 
baa  been  cut  down  upon  and  sewed  font  in  iu  proper  ]>laee  ;  and  alt  of 
tbcae  patients  but  one  recovered. 

Lraking  to  the  fntiire,  when  not  hundreds  but  thoM*ands  of  bo* 
DBU  bolngA  will  enjoy  the  benefits  of  these  operationo,  nud  in  increasing 
|wnwnU^  of  recoveries,  are  not  the  sufferings  infiicted  on  ilicao  few 
dofs  amply  justified  aa  in  the  highest  Konse  kind  and  hwrnanePf 

■fltoM,  "CWfuniic  dcr  NiWB,"  1871.  prrfnce. 

1 1'vr  ctmcoii*  *lc**  pKittll  ■*  (o  ilie  suflfarin^'  of  aninisli  from  M^ritncnls  upc^ 
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Kot  long  aiaoe  Dr.  Ferrier,  of  Londoo,  was  prosccated  for  llu 
alleged  pcrformaiice  of  ccrtnin  (^xpvriiacnu  on  the  bruins  of  tlio  Iowa 
»niiiial&  With  FHuch,  Hitxig,  tioltx,  Yeo,  and  otbi-nt,  lio  hsd  d»- 
litroj'ed  or  giilvanixed  ccrtaiu  limited  areas  of  the  bnun  (and  it  nturt 
not  bo  forgotten  that  the  brain  U  wliolly  witJioiit  tbe  KUse  of  pain), 
and  BO  determined  the  exact  nervous  centers  for  certain  limited  group* 
of  muscles.  As  a  result  of  their  labors,  the  brnin  ie  now  mapped  out 
with  reasonable  accuracy,  so  that,  given  c<rTiain  hitherto  ill-underetood 
or  obwcuro  localixod  tyinptomn,  wo  can  now  Kiy  lltat  tlicnt  i>  oorlaiolj 
I  tumor,  an  abAcciu,  or  other  disease  in  precisely  this  or  that  locality. 
True,  we  can  doubtfully  infer  somewhat  of  the  same  from  the  cruel 
experiments  of  disease  on  man.  But  Nature's  experiments  are  rarely 
ever  limited  in  area  or  uncomplicated  ;  lli«-y  arc  never  systematic  and 
exhaustive  ;  it  takes  years  to  collect  n  fair  number  of  her  clnin«y  ez- 
jMTimt'nlH,  and  the  knowledge  is  diffused  through  many  minds  iiut«aid 
of  being  centered  in  one  that  will  RyslematiEe  the  results. 

Said  Kerrier,  a  year  ago,  in  the  Marshall  Ilall  oration,  "There  aro 
already  signs  that  we  are  within  measurable  distance  of  the  eacceasfal 
Ircatment  by  surgery  of  some  of  the  most  distressing  and  otherwise 
bopelcM  (ornu  of  intru-crnnial  disease,  which  will  vie  with  tlio  splen- 
did aobierementa  of  abdominal  Hnrgcry." 

Note  tJie  fulfillment !  Latt  fall,  within  a  year  of  the  foregoing 
prophocy.  a  man,  aged  twenty-five,  entered  the  London  Hospital  for 
Epilepsy  uud  Paralyns.*  From  the  symptoms,  which  I  need  not  do- 
tail.  Dr.  Hughes  Bennett,  basing  his  conclusions  on  Fcrrior's  experi- 
ments, diagnosticalcd  n  tumor  of  «mall  fir.c  on  tlw  surface  of  the 
brain,  involving  the  center  of  motion  for  the  muscles  of  the  hand. 
On  Xovember  IS,  1884,  at  his  instance,  Mr.  God!»>e  trephined  the 
skull  over  the  selected  spot,  and  a  quarter  of  an  inch  below  ibc  surface 
of  the  brain  fonnd  a  tumor  as  big  as  a  walnut,  and  removed  it.  ITbr 
three  weeks  the  man  did  well,  but  died  on  the  twenty-eighth  day  from 
blood -poi&oning,  such  as  might  follow  any  operation,  especially  a  new 
one  Macewen,of  Olasgow.f  has  umilarly  trephined  awoman.  the  vic- 
tim of  slow  paralyHiB  of  body  and  mind,  and  opened  an  abscess  a  littJe 
distance  below  the  surface,  letting  ont  two  tcaspoonfula  of  {ms,  and 
followed  by  entire  mental  and  physical  recovery. 

Ottm.  Hanj  p^numi  •>ip|>OM  Ibal  "vlvlnrcUon"  mctiu  •lfIibonl«"cDn&igiip''or  u 
Mihiifil,  HiUd  b;  llllk^  ilU  nol  aMDt(h  U  kfi  to  IIta.  So  tor  U  Ihli  fntn  the  truth,  ihat 
Profpuor  G«rald  Tea,  fn>m  the  krtual  r*paru  of  vtvlMCIkoliu  In  EngUnd  ("  Fonnl^U; 
UcTic,  Muvh,  18S^,  tsllmatM  Uui  of  om  hsadted  «u«h  eip«raMnta,  thtfe  an*. 

AbMhiUIr  fdnlMi TB 

Ai  |ialaf>4  M  TMdnsiioB !o 

■             Ai  polnrul  *s  Iha  litalini;  of  *  oouul...., ,.......>•  < 

H             As  pftkiful as •  tiu^esl  opcnUau, ,,.,,,. I 
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**'lltdk«IN«i'»,'*J4iiu«r7l1,  ISU.  f  n>l<I.,  Jtniuuj  3,  1830. 
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Df  tbcae  cxperimenu  and  operations  a  vi3c  door  is  opi'ii  to  mr> 
gnj  in  the  treatment  of  discaaos  within  (ho  skull — dt»pasra  berf  tofora 
«H  obtKuro  anil  uncertain  tliat  iro  have  hardly  damd  to  attack  tbcni, 
IhB  qtuflioQ  is  not  wlirthcr  dvatb  ur  recovery  followed  in  ihvse  pax* 
tinlu  caaes.  Tlie  great,  ifav  startling,  tlw  «iicoars;^ii^  fact  in  that, 
Uaokfl  to  these  expericncDU,  we  can  now,  with  woll-nigfa  absQlut«  ccr- 
tuntf,  diagnosticate  and  with  the  gr«ateat  aoounoy  locate  sacb  difl* 
■n^  and  therefore  reach  them  by  operation,  and  Uvat  ibem  lucoen- 
fally.  VTonld  that  I  bad  been  bora  twcnty-Svo  yoars  later,  that  I 
mij^ht  enjoy  with  yon  tbo  full  luxury  of  such  magoilicont  life-saving, 
bcaltb-givio;;  discoveries ! 

It  ia,  bowerer,  by  the  eacperiueDtal  study  of  the  effects  of  minute 
orgaoistiu — microbes,  aa  tbey  are  now  called — that  some  of  the  laUst 
and  moit  roninrkablc  rc«tilta  have  been  achieved.  The  labors  of  Koeb, 
l^tear,  Ivldn,  ChcyiK-,  Tommasi-CrndcH.  Wood,  Formad,  Sternberg, 
and  othera,  are  now  known  even  to  Ihv  dally  prcsf.  Let  tu  aco  what 
tfa«y  have  done. 

It  is  bat  three  years  since  Koch  anDounced  that  cotwimptlon  was 
cauKd  by  the  "  bacilloa  tubercnloeis."  Later  he  has  .iiudiud  elipUTa 
■ad  found  the  *' comms-baciliua,"  to  which  he  ascribes  that  dreaded 
diaeasfc.  Id  apite  of  the  oppodtion  of  praminent  scientists,  his  views 
hare  been  in  general  accepts),  and  iteem  to  he  rcasooablc. 

The  method  of  ezperimcnt  is  nimple,  tliough  difficult.  The  sus- 
pected expectoration  or  discharge  is  placed  iu  a  suilablu  nnl,  and  after 
cultivation  some  of  this  growth  ia  placed  in  another  culiurc-itoi),  and 
to  on  till  generation  after  generation  is  prodeced,  the  violence  of  the 
poiaOD  being  rocdiGcd  by  each  culture.  A  small  portion  of  any  one  of 
these  enitures  is  tlien  injected  under  the  skin  of  a  mou^c  or  ot  Iter  atu- 
Bia],  and  in  time  it  dies  or  is  kille<),  and  the  mnlta  uro  wrilicd  by  the 
poU-mortem. 

So  exact  is  the  knowledge  in  tuherculosis  now  that  Koch  can  pre- 
dict almost  to  an  hour  when  the  mouse  will  die  of  consanption,  or  that 
it  will  etcapc,  according  to  the  culture  used. 

It  is  far  t«o  early  as  yet  to  say  that  these  studies  have  borne  tho 
immense  practical  fruit  that  the  next  few  ycant  will  show  ;  but  they 
hare  already  enabled  us  to  recognize  by  the  microscope  donhtful  caMS 
of  consamption  in  tbeir  earlier  and  more  remediable  xlagea,  and  have 
made  certain  what  bas  hitherto  been  only  a  probability— (bat  consamp- 
tiun  b>  distinctly  contagious. 

By  Gerlacb's  cx]>rrim<!nts  on  animnU  with  the  mitk  from  tubei^ 
cnlar  cows,  also,  it  ha«  been  shown  ibat  coniiuuiption  may  be  con- 
tracted from  each  milk.  How  important  ibia  conclusion  is,  in  so 
nnivaml  an  article  of  food  to  young  and  old,  I  need  not  do  aught 
ihsB  state. 

The  cxpfTtmenU  of  Wood  and  Formad  on  diphtheria  I  have  already 
lUoded  to.    Those  of  Tomtoasi-Crudeli  also  have  shotm  that  pn>ba\i\y 
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Ui«  poiiton  of  malaria  U  due  to  like  orgmnijin*.  wliU«  a  Urge  nnmber  of 
olh«r  diseases  ikr«  being  eimilxrly  investigated. 

As  to  cholera,  tbc  cla«si<!  exficriments  of  Tbiersch,  in  1853,  *  are  weD 
knotrn.  Ilo  iitocuUtcd  fifty-six  mice  vitb  cholcrn-discliarges.  01 
tJicDc,  forty-four  uck«ned  and  fourteen  died  from  cholemic  diMiasot. 
In  tlic  »auiG  year  two  water  companicii  in  London  «xpcriin(^ntc<l  on 
GO0,000  bamau  beings,  one  of  tbem  inocoUtiiig  ita  [latrons  whfa  d>ot> 
era-discbarges  (hrougb  its  iin|ture  water-supiily.  This  one  sickened 
tboosands  and  killc<l  3,470  bumaa  beings,  moat  of  wbom  miglit  bare 
escaped  had  (bo  Iccsons  of  Tbierscb's  foarte«n  mico  been  beaded.  To 
u»k  the  i(U(»tion,  wbioh  was  the  more  cruel,  is  to  annwcr  it.  f 

At  present  our  strenuous  offorU  are  all  in  ti»e  direction — vie,  to 
Rtudy  these  microbes  by  the  mierosco)>e,  by  clinical  obserraiiou,  and 
by  e:i(periment8  on  animal*,  in  order  to  find  out  tbeir  origin,  eausea, 
growth,  a]id  cfr«ol«,  and  to  discover  by  what  means  their  deadly  i«- 
Ktiltii  may  bo  avoided,  or  by  what  remedies,  without  barm  to  the  patient, 
they  may  themselves  b«  destroyed.  Evidently  these  Ktadies  can  not 
be  tried  on  our  patients.  They  must  either  be  tried  on  animals  or  bq 
abandoned. 

The  inoculation  erperimonl*  of  modem  times  bavo  recently  bi>ra« 
ricb  fruit  in  still  another  pestilential  disease— yellow  fever— ^wboso 
nivagvs  in  this  country  ar«  fresh  in  onr  minds.  November  10,  1884, 
M.  Bouli^y  rcjiortw]  lo  the  Paris  Academy  of  Sciences  t  that,  riuco  1680, 
W.  Fruire,  of  Rio  Jam-iro,  had  experimented  on  GuJnca-ptgn  with  tlio 
inrus  of  yellow  fever,  and  believed  that  lie  had  \n:t\\  able  to  produoo 
such  attenuation  of  the  virus  that  by  vaccination  he  could  secure  im- 
munity from  tliis  dreadful  scourge.  Following  the^xperiment*,  be  and 
Rabonrgeon  tccteil  the  rexults  oi)  themselves,  somte  students  of  medi- 
cine, and  employ^*.  Later  the  Kmperor  Dom  Pedro  authorized  tw<> 
hundred  whaifdaborers  to  be  inoculated.  All  these,  after  a  tbrc« 
days'  mild  attat-k,  remained  frc«  from  the  pci^tikncc,  while  their  fel- 
low-laborers, similarly  exp<>8e<I  to  the  fe»cr,  were  dying  on  every  hand. 
If,  in  an  epidemic,  this  itlill  prove  true,  as  there  seems  every  prohft- 
bilily  it  will,  from  the  five  hundred  lives  already  saved,  wo  can  hardly 
estimate  either  the  medical  or  tbe  commercial  advautagea  to  tliis  coun- 


*  John  Simon,  "  Preotcdltiet  InttrtiMhrnsl  Mfdical  CongKSf,"  London,  1691. 

\  TliD  pt^Dlatlob  npptlvi]  by  the  Scmth^trk  nod  VamlMll  CompdaT,  In  tb«  epidemlo 
of  I8I»-'ID,  <Iiod  U  the  rale  ot  Iielscsdi  Hv<^i)0.  ■ad,  in  llMlof  1S5S-'H.  at  tbo  islo 
of  ISO  per  10,000.  TliOMi  mqipliod  faj  Ux«  LunbcTlh  CtxcpinT  died  in  IStS-'-ID  *t  iba 
Kteof  193  per  10,00);^  bat  tuvin^  imfiTOTod  lu  wftkraupplr  OMsatimc,  tlie  dMlh.nte^ 
En  ISM-'St,  f«ll  to  83  p*t  10,i»a 

If  Tblerith  Und  In  Engluid  to-day,  ha  vonld  hsre  to  take  out  a  Ikmic  l«  kiU  lits 
foDKna  mice  in  the  iatrrciti  of  bnn)aiilIf->>  Iktwo  pOHlblj  rcfiitrd,  or  oal;  lo  Iw 
obuincd  «/tcr  the  ino«t  TcittioM  delsjr*.  Bui  any  bonw-mslij  ini];l>l  lorlxro  and  UH 
then  wllb  oncole  <a  iibosphoroa,  or  mmch  (tilglil  gtiv  ihom  to  a  farorilo  lerritr  with, 
out  tbt  (Ilicblett  tMorfcmee,  pt«Tl<M  ool;  it  be  not  for  a  KUmtiae  or  a  bsiMnt  «bjoetl 

%  "Uodlcd  Nenn,"  Xovonbcr  »,  1834. 
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OUR  RECE.Vr  DEBTS  TO  VIVISECT/O^V.  ij 

Vy  bIudc     Is  thU  cruelty  ?    Let  Xorfollc,  and  Hfmipbis,  anil  Peosa- 
ojla,  and  New  Orleans  anHWor. 

We  are  all  familiar  now  with  tli«  noiaoroaa  deaths  from  eating 
pork  iofertfid  with  trichina.  While  I  was  ia  Borliti,  in  ISO5-*60,  a  ter- 
nbt«  epidemic  of  the  then  new  disease  broke  out  at  lledenilobpn,  a 
Koall  town  in  Prusaian  Saxony.  1  well  remember  with  what  xcal  Vir- 
obow  and  bia  aaatstanU  immodiatdy  invcstif^aled  thu  dittcMO,  tnooa- 
Ul«d  animals  with  tlic  gMtruitic  wonn,  Htuciiud  its  natora)  hlaCorT', 
fomul  out  that  hcut  kill«d  it,  and  to^ay,  a*  a  rvKull  of  tlicsp  and  other 
tiperimenta,  we  all  know  bow  to  avert  ita  dangers  by  proper  cooking, 
or  to  avoid  it  altogether  by  tho  micro«capo.  The  value  of  these  ex- 
pcrinrata,  both  to  human  life  and  to  commerco,  you  know  even  from 
ihe  daily  papers. 

Yon  will  find  it  difficult  (o  make  the  non-medical  pnblio  understand 
—nay,  yoo  youniclvi-s  as  yut  hardly  nndi-rAtand— the  enormous  ad- 
rancc  in  mediL-ine  and  sar|;[ery  brought  about  by  rmient  reKoarohea  on 
tnflammntioo,  and  by  the  uso  of  antiseptics.  Mjr  own  professional  life 
only  covers  twcnt}-lhrco  years,  yet  in  that  time  I  have  seen  our  knowl- 
edge of  indammatioa  wholly  changed,  and  the  practice  of  snrj^cry  so 
molalionizod  that  wbnt  would  bav«  becii  impoiuiblo  audacity  in  18G2 
hat  become  ordinary  pmelice  iu  1885. 

It  would  seem  that  so  old  a  process  as  inflammation  would  long  ago 
Tcbcen  known  through  and  through,  and  that  nothing  new  could 

adduced.     In  1851,  however,  Claude- Bernard,  by  a  slight  operation, 

trided  the  sym|atbcliR  nerve  in  a  rabbit's  neck  and  shon-cd  it^  influ- 

Dce  on  the  caliber  of  the  blood -vessels.     In  1958  Virchow  publtsbod 

is  "  Cellular  Pathohgy."    In  ISflTCohnheim  (Viichow'a  "  Arcbiv") 

[^pdUiabed  his  studies  on  the  part  that  the  blood-cells  played  in  inflam- 

nation  as  sbown  in  the  frog,  followed  by  further  papers  by  Dr.  Xor- 

rit,  of  this  city,  Strieker,  Von  Rocklinghauaen,  Waldeycr,  and  many 

others.    Already  in  my  lectures  I  have  pointed  out  to  yuu  in  detail  tho 

advaoocn  made  by  tlieM>  studios,  both  in  theory  and  practice.    They 

have  brought  about  an  entire  reinvestigation  of  diHease,  and  given  us 

wholly  new  knowledge  as  to  abscesses,  ulceration,  gangrene,  the  or- 

liauiialiiM  of  clots  in  wottnds,  and  after  operations  aJKl  ligature  of 

lood-vesncls  for  aneurism,  as  to  thrombosis,  and  emboliiim,  and  parah 

yus,  and  apoplexy,  aiul  n  score  of  other  diseases  through  the  diagnosis 

and  treatment  of  which  now  rana  the  silver  thread  of  knowledge  in- 

fUad  of  ignorance. 

With  this  the  brilliant  remits  of  the  antiMptic  system  liave  joinwl 
to  pve  us  a  new  surgery.  Sir  Joseph  Lister,  to  whom  we  chiefly  owe 
Ibii  knowledge,  l>aa  done  more  to  save  human  life  and  diminiih  human 
sttfering  than  any  other  man  of  the  last  fifty  years.  Had  be  only 
BUhle  practicable  the  nso  of  animal  ligatures,  it  would  have  been  an 
ttlold  boon,  tlin  value  of  which  can  only  be  appreciated  by  doctors ; 
bu  ho  baa  doao  far  more,  be  has  founded  a  oew  0yst«m  of  surgery. 
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"We  may  rejwt  tlie  spraj-  and  carbolic  aciJ,  but  the  Kargiciil  W( 
rognnJluM  of  dcUils,  witli  few  exceptions  follows  tbe  principks 
wUicIi  bU  meU>ocl  U  fuandvd  and  hiimaDity  U  the  gainer,  by  the  n 
total  abolition  of  iDflammalion,  suppuration,  BecoD<lary  btemoirbag 
blood-poisoniDg,  gangrene,  and  tryupcla^  as  wqtielg  of  accidenta 
operalioaa ;  by  tlio  practicable  relief  from  uiSeriiig  and  death,  hj 
orations  formerly  impossible  ;  by  rendering  amputution*  and  com 
fractures  eafc  and  simple  instead  of  deadly.    Keflcct  on  nliut  each 
of  these  brief  but  niomcntoos  fltatoments  meana  I 

But  we  have  by  no  means  reaehed  pttrfection,  Uster  bimsol 
tyro,  but  the  great  master,  ia  still  aearcbtng  for  further  improvemi 
But  whi-Q  lately  be  desin^d  to  make  some  exjx-rimrnui  on  animals,  si 
(urlht^r  to  perfect  our  praclioe,  fo  many  obfitructions  wtre  thrown 
bis  way  in  England  that  bo  was  driven  to  Tooloiue  to  pursue  bis  li 
mane  researcbcs.  i 

I  bad  intended  aUo  to  speak  of  many  otbcr  practical  benefit*! 
man  directly,  but  can  only  mention  such  iin|M>rtatit  niailcrv  ns  tbe  si 
gory  of  the  thyroid  gland,  tbe  seat  of  goitre  ;  tbe  xurgery  of  the  lun^ 
part  of  which  have  been  removed  ;  the  surgery  of  the  nerves,  remov 

,  of  tbe  entire  larynx,  tbe  remarkable  researcbcs  of  late  years  4AH| 
riotteum  in  the  rt-jircdnction  of  new  bono  after  removal  of  ^^/L 
dIsMwd   bono ;    Bci-nard's  imponant  observations  as    to  diabeM 

^Srown-Siqunrd's  experiments  on  epilepsy,  the  luodem  extraordinj 
Ivanco  in  nnaily  all  the  diseases  of  tbe  ncrvotui  Hy*iem,  ana 
miinber  of  other  diecoTerie^  as  to  all  of  which  experimcnu  up 
animals  hare  added  largely  to  our  knowledge,  and  therefore  to  i 
means  of  diminisJiing  suffering  and  saving  bu^un  life.  For  mi 
[»f  tbcao,  as  well  as  for  the  most  judicial  discussion  of  tbe  vivia 
Ion  question  I  have  yet  seen,  I  must  refer  you  to  tliat  remai 
able  book,  "Physiological  Cruelty ,"  written,  not  by  a  man,  i»A 
yeoman.* 

I  had  also  intended  to  refer  in  detail  to  the  splendid  resalls  of 
section  in  relieving  the  sutTerings  of  animal  <""l  '■>  preventing 
mous  peeuuiary  Iocs  to  man.  We  are  only  beginning  to  m'g  that 
section  Is  as  bomanc  to  animal  life  and  stiffering  as  it  is  to  human, 
tliat  for  financial  reaitons  as  well  as  humane  motives  it  is  of  the  utm« 
importance  to  the  State  that  such  diseases  as  cattle-plague,  splcn 
fever,  chicken-cholera,  ewioe-plaguc,  and  others,  should  be  eradicai 
Vivisection  has  shown  us  how  this  may  be  done,  and  bas  so  conf< 
upon  animals  loo  the  boon  of  life  and  health.     For  all  this,  howev 

LBitut  refer  you  to  the  recent  admirable  lecture  by  I*rofes8or  Rol 

r  Jloade  Sroilh,  of  tho  University  of  Pennsylvania. f 

One  subjeel,  however,  is  ho  recent  and  of  such  interest,  both 
moo  and  animals,  that  I  must  not  pass  it  over — I  mean  that  jusU, 

■  R^o  also  llw  JoM  Issued  "  Uf«  and  Ubofs  of  Puunr." 

f  Roprintal  fran  du  "TbonpeuUe  GsMtie,"  Koranbcr,  tSM. 
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rdrtadod  dUeue  hydropbobia.  Tbankti  to  vivisectioD,  ibi  abotitiou  in 
I  ocar  future  seems  uo  longer  to  be  a  matt«r  of  doubt. 
Witbin  the  lasit  three  years  racteor  hM  aaootmced  that,  by  patstng 
!  vinu  (broQgb  tbe  tnonkvy,  bo  has  been  able  to  protect  do^  from 
'IfdropbobiA  by  viieoiDAtion  witli  this  wpakeocd  virus.  The  French 
GoTemoioTit  recently  appoiated  an  Mnincnt  scientiQc  oommiKtion  to 
report  oo  tiieollvgcddiHooTory.*  Piuteur  furiiifibt^t  iboin  with  23  vac- 
doated  dogs.  These  23,  and  19  others  ur)prol«cl(.-d,  were  all  inoculated 
from  rabid  animals.  Of  the  10  unprotected,  14  died.  Of  the  S3  pro- 
tected doga,  one  died  of  diarrhaia,  and  all  the  others  esca]>cd.  It  baa 
yet  to  be  triod  on  a  man  enffering  from  hydrophobia,  hut,  should  our 
reasonable  hope«  be  realized,  what  a  boon  it  will  be ! 

With  this  brief  summary  of  a  few  of  the  recent  practical  benefits 
from  Tivisection,  I  must  close.  I  have  given  yon  only  ascertained 
facts  for  your  fnturo  use  in  the  coromunittes  in  which  you  may  settle. 
Tbey  may  aatuMt  yon  in  forming  public  sentiment  on  a  basis  of  fact,  of 
iBtsoiii  atHl  of  Domraon  sense.  The  B^ntimcnt^  of  our  own  profession, 
so  eanstantly  and  ao  coRfpicuousIy  humane,  arc  always  againat  inflict* 
ing  pain  ;  but  if  in  yielding  to  sentiment  we  actually  incrcuac  disease, 
and  pain,  an<I  death,  both  among  animals  and  men,  our  aversion  to 
present  pain  is  both  unwise  and  aclnally  cruel. 

In  conclusion,  let  me  wish  you  the  greatest  sneecss  in  your  profes- 
sional life,  and  the  richest  blessings  of  onr  kind  heavenly  Father, 
Farewell 
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Br  V.  R.  BBOOKS. 

IHE  certainty  and  rapidity  with  which  oar  domesticated  animals 
and  plants  may  be  modified  in  any  desired  direction  by  eeleclivo 
eding  must  be  regarded  as  a  reason  for  believing  that,  if  it  were 
possiblp  to  pursue  the  same  oounte  with  man,  the  human  race  also 
mrghl  be  rapidly  improved  tn  the  same  way.  It  is  difficult  to  prove 
lhi«,  for  we  are  almi»l  entirely  removed,  by  our  control  over  Nature 
by  our  arti6iial  life,  from  the  inflnenco  of  natural  selection  ;  and, 
I  can  not  diotate  to  men  and  women  whom  they  shall  marry,  wo 
lot  bring  about  a  union  of  tlio»c  with  the  same  congeniul  cliurac* 
istii!!i,  or  propagaHj  for  a  number  of  generations  a  peculiarity  which 

dnirable  to  perpetuate  and  intensify. 
There  la  reason  to  fear  that  oar  freedom  from  the  influence  of 
tl  seleolion  may  lead  to  the  degeneration  of  the  race  unless  some 

'  "MeJkol  .Kon,"  la^nal  X^  ISM. 

f  BMr*  of  a  paper  lij  Aleundn  6raUuo  Bdl,  (cad  before  tho  NmIomI  Acodamr 
'  SctMKw,  Novmabor  XV.  IM!,  upoa  the  "FoimUloD  of  «  DmI  VBriotj  rf  the  HomMi 
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Irtniy  to  RUp])!;'  itH  ptacc  is  ^iicorcrcd  and  adoptc^l ;  nnd  Ibo  fint  M^p 
Bo  lliis  direction  is  tu  jjrovo  l>y  nctual  vxpcriuicut  that  ib«  rurc  can  bo 
buodificd  by  selection  like  any  olb«r  species  of  organism. 

The  researches  of  frofessor  Bell,  which  show  tiiat  &  race  of  diiftf* 

mules  is  actnallf  grovring  up  in  the  United  Htiito»  tlirougti  an  onfor- 

tnoato  appliraUuii  of  the  taw  of  sclcc-tion,  therefore  liare  a  wry  great 

rVeicniillo  value,  which  is  vntircty  ioJepcndent  of  ibe  warning  tbef 

nive  of  a  danger  which  threatens  us. 

Id  the  paper  whieb  is  quoted  above  he  renders  tho  commucily  an 
important  g«rTic«  by  pointing  out  this  danger  ;  but  it  swms  to  mo  ihat 
the  chief  valao  of  hJa  work  is  not  in  thu  direct  praettcal  bearing,  but 
in  the  convincing  proof  which  he  furaishcR  to  nhow  that  the  law  of 
aeleciivn  iloi-!!  place  williiu  our  reach  a  powerful  influence  for  the  itn- 
pro?enient  of  our  race,  for,  as  soon  an  the  truth  is  borne  home  to  all 
men  by  facta  liko  those  which  Professor  Bell  has  brought  together, 
somo  effoctivo  mcims  of  applying  it  to  mankind  will  certainty  be 
devisvd. 

Mankind  will  not  snbmit  to  any  direct  inlcrfertncc  witb  pcritonal 
liberty  ;  but,  if  it  >»  true  that  desirablo  cbaractorislics  can  be  pcrpetti- 
ated  and  developed  by  selection,  indirect  methods  of  influencing  the 
choice  of  husbands  and  wires  could  updonbtcdly  be  devised  and  em- 
ployed. 

If  all  the  children  which  exhibit  tlic  desired  peculiarity  conid  be 
brought  together  as  early  as  poiwiblc,  and  could  he  made  to  live  to- 
gether during  their  youth,  carefully  guarded  from  the  poenbility  of 
making  ac>quaint.incc  with  any  other  childi'en,  and  if  this  restriction 
could  be  continued  through  the  period  when  acquaintances  and  friend- 
ships and  attachments  are  most  cosily  established,  this  would  ho  a 
great  step  toward  selective  breeding ;  for  all  tW  children  with  the 
desired  peculiarity  would  bi-cotno  intimately  ac<iu.iiBtcd  with  onv 
another,  while  they  would  have  few  ouUttde  friendship§.  If,  after  the 
children  bad  grown  up  and  beconie  scattered,  they  were  encouraged  to 
hold  periodical  reunions  for  promoting  social  intercourse  between  them 
in  adult  life,  and  if  they  were  provided  with  newspapers  nnd  peri- 
odicals of  their  own,  which  should  make  a  specialty  nf  "pcreonalB'* 
relating  to  tbom,  giving  a  full  account  of  their  convcntiona  and  ^^ 
unions,  and  keeping  their  rcatlers  tufonned  of  uU  (heir  tnovcmenttt, 
their  employment^  their  marriages,  dcjtthK,  etc.,  the  chances  of  inter- 
marriage among  tbcm  would  be  greatly  increased. 

If  they  were  taught  to  speak  and  think  in  a  language  of  their  own, 
and  were  fiimiahed  witb  a  literature  of  their  own  in  iIiIh  language, 
they  would  be  very  effectively  cut  oIT  from  intcrcfjur^e  with  uulsideni, 
and  wontd  be  conigkclled  to  look  to  their  own  ntimbers  for  their  com- 
panions and  acqnainiances ;  and  there  can  be  no  donbt  that,  if  all 
tbne  inSuonces  w<»«  employed  together  generation  after  generation, 
they  would  soon  lead  to  the  establishment  of  a  rac«  shiujily  marked  off 
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frum  tbe  rest  of  Uie  world  l>y  the  excesuro  dordopmeDt  of  the  char- 
toteriatio  Dpoa  which  tho  lU'ltx-tiuD  wa«  baaed. 

If  the  selection  wars  a  vim  ono,  Uid  nxttilt  would  ho  to  the  benefit 
of  nuikind  ;  bat  thu  rc«iilt  vroald  follovr  juwt  as  surely  if  ui  injurious 
pecoUarily  or  a  defect  were  made  the  biuU  of  tlio  sdeciion,  for  s 
Bitund  Uw  produces  its  effect,  whether  it  i«  a{ipli«.-d  wisely  or  u»- 
wiioly, 

Profewor  Bell  points  oat  tltat  our  system  of  educating  iho  deaf 
tcingB  all  tlicas  influcncM  to  bear,  nnd  that  iho  incann  which  have  boeo 
>d«])t«d  by  pbilanthroi^atfl  and  others  froiu  the  nublt^al  and  purest 
ooliTet  (o  ainetiorate  the  oondition  of  the  deaf  and  dumb  are  unfor- 
looatflly  the  mo«t  complete  and  efficient  methods  wbicb  it  is  possible 
U)  employ  fur  inducing  draf-mutes  to  marry  deaf -mntcs,  and  that  it 
woald  be  difficult  to  doriM  a  more  nitain  means  for  iocroaaing  the 
nmaber  of  nnfortunate  persons  with  tliis  infirmity,  and  for  producing 
by  ssloetion  a  deaf  Tariety  of  the  human  race. 

We  separate  tbem  from  other  children  as  early  in  life  aa  posnbic, 
taking  tbem  away  from  their  homes  and  placing  tbem  by  hundreds  in 
institutions  where  thvy  ara  isolated  from  early  childhood  to  the  com- 
mencemeot  of  adnit  life.  Each  dcuif  p^-non  is  thcrcfora  intimately 
soqnainled  witb  neariy  all  the  others  of  hb  own  gi-m-ntion,  while 
thcro  aro  few  opportunities  for  the  formation  of  congenial  and  lasting 
intimacies  witb  outsiders.  Tbe  graduates  of  the  institotion  organize 
themselves  into  societies  w  conventions  for  tbe  promotion  of  social 
intercourse  in  adult  life,  and  these  societies  are  to  bo  found  in  all 
large  citicx,  in  roomn  where  they  meet  for  social  intercoarso,  and  for 
religions  worship.  Iliey  hold  State  and  natiotutl  conventions,  which 
an  attended  by  doaf-mntes  of  both  seies  from  all  inrls  of  tbe  oonn- 
Iry,  and  they  pnblish  newspapers  and  periodioala  of  their  own  which 
m  flUod  with  personal  items. 

They  arc  taaghl  a  special  language  which  is  as  different  from  Eng- 
Ikfa  OS  French  or  German  or  RuKsian,  and  they  learn  to  think  in  tbo 
gssUira-langaage^  so  that  Kni;linh  in  apt  to  n-nutin  a  foreign  tongtic, 
wbilt  tboy  often  write  in  broken  Kiiglish  as  a  foreigner  would  si>cak, 
■4  tluU  tbey  aro  in  a  great  measure  cut  off  from  all  of  our  titeratare 
t  its  very  simplest  forms,  and  they  have  imperfect  •onrcca  of  in- 
rormation  upon  topics  which  engage  tho  interest  of  the  rest  of  the 
ftannunity,  sucli  as  social  and  political  matters. 

Atthoiigb  tlu>re  is  do  compulsion  or  infringement  of  personal  lib- 
arty,  all  these  influences  combine  to  induce  deaf-mutes  to  select  for 
th^  partner*  in  life  persons  who  are  familiar  wiUi  tbe  gcstaru-Ian- 
gmgv,  and  witb  whom  tfaey  have  been  thrown  from  childhood.  We 
have;  therefore,  adopted  most  of  the  moans  which  tend  toward  tbo 
tenutioD  of  a  deaf-mnte  variety  of  the  human  race,  and  time  alone  is 
nirtaiiiu  to  accomplish  the  rcMilt;  but  there  aro  still  other  meana 
which  might  be  employed  to  Iiasten  it.     Professor  Bell  says  that,  wilh 
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tbis  end  in  Ttctr,  vo  niiglit  ntlcmpt  to  f ormiiUtc  eomo  plan  vhich  tbonld 
lead  tliu  dc^r  cbildrcii  of  dcaf-inntiM  to  marry  oae  nuotber  instcid 
of  nurrying  doaf-inut«3  vho  b^vc  not  inb«iited  tlicir  deafness,  or  to 
marry  bearing  poreoiis  belonging  to  familiea  in  wliicli  deafness  is  he- 
reditary. If,  for  instance,  a  nunibor  of  tlie  largo  dcaf-tnuto  familtee  of 
tbo  United  Status  were  to  eettlo  in  a  oomtnOD  pliwe  m  u  to  form  * 
community  Ittrgoljr  compocod  of  dvaf-mutes,  ibcn  the  deaf  clublres 
bom  in  tlie  colony  would  be  thrown  into  assooiation  witb  one  another, 
and  wonid  probably  ntarry  in  adult  life  or  marry  hearing  persons 
betoDging  to  deaf-muto  families,  and  each  euccMding  gcnoration  of 
deaf-mutes  would  iacrcaso  tbo  probability  of  tho  dcsf-mnt«  clement 
bt'ing  rendered  p^rmiuicnt  by  hvrcdily  ;  and  we  iniglit  autlcipat<i  that 
a  v<Ty  fuw  gt-neratiouH  would  xutticc  for  the  establishment  of  a  pcnn*- 
neut  race  of  deaf-mutes  with  a  language  and  literature  of  tbmr  own. 

Plana  for  the  formation  of  such  a  oommonity  of  deaf-mutes  bav^ 
many  times  been  ditcuased  by  the  deaf-mutos  tbcmeclves,  eontriba- 
tiona  of  money  for  the  purpose  have  been  publicly  ofTcred.  and  it  hag 
even  been  proposed  to  procure  the  enactment  of  taws  to  secure  tho 
descent  of  the  land  and  other  property  in  the  deaf-mute  line  alone,  so 
that  the  bearing  ohlldren  would  b<t  bid  to  leave  the  community.  A 
colony  of  this  sort  has  even  been  founded  in  Manitoba,  and  twenty- 
four  deaf-mutes  with  their  families  have  already  arrived  from  Europe 
and  bavo  settled  upon  the  land,  while  more  are  expected  this  year. 

The  analogy  of  all  other  organiifmjt  would  lead  us  to  expect  tliat, 
with  all  the«e  selective  influences  at  work,  tho  number  of  deaf-mutes 
sboold  inereflse  rapidly,  and  the  interestuig  question,  *'  ITow  {m  do  tho 
facts  justify  this  opinion?"  at  once  presents  itself,  and  wc  aak,  first, 
whether  deafncn  is  hereditary ;  and,  scconcl,  whether  it  is  trao  tlial 
many  deaf-mute*  marry ;  and,  third,  whether  our  system  of  odocMion 
does  lead  those  who  marry  to  select  deaf-mutes  as  their  partners ;  and^ 
fonrtb,  whether  deafness  is  more  frequent  among  their  children  than 
it  u  in  the  community  at  large. 

If  tbo  publiahed  records  answer  all  thc«e  qaestiona  in  tho  affinni- 
tive,  it  i«  clcnr  that,  however  much  tho  preacnl  system  may  i^>poal  to 
our  sympathies,  it  is  ncttbcr  tho  bp«t  one  (or  the  interests  of  the  whole 
Doumtinity,  nor  tlio  best  for  the  dcof  themselrcs,  unce  it  tends  to  in- 
eiease  the  evil  which  it  is  designed  to  alleTiate. 

Pew  of  the  institutions  publish  any  record  regarding  tho  rdatives 
of  pupils,  but  the  records  of  tbo  American  Asylum,  at  Hartford,  Con- 
necticnt,  show  that,  of  2,100  pupils  admitted  to  that  institution.  69S, 
or  nearly  33  per  cent,  were  known  to  have  dc»f-mute  relatives,  and  hi 
tho  majority  of  tbeso  c-ssea  the  pnpils  have  more  than  on<-  relative  deaf 
and  dumb,  whilo  in  a  few  cases  as  many  as  IK  de«f-muto  relatives  are 
Tecorded.  The  report  of  this  institution  for  1877  shows  that 
S93  pupils  had  one  or  more  brotltcrs  or  sisters  deaf  and  dumb. 
100    «  "  DonsiDS  " 
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^H            47  pupils  bftd  one  or  more  parmiUi  <l<!iif  mid  <lamb.                        ^H 
^B            38    "                                   UDctea  or  xuuta  douf  and  dumb,           ^H 
H            SB    "        <*                         chiidivii                                                 ^1 
H            4S    "         "                         disUiil  relatives                                     ^| 
H             A    "         "                         grondpuranu                                         ^| 
^1            ]     u        u                      grcat-gnuidpiuwDt                              ^^k 
^M             J     M         «            «            great-uncle  or  aant        " 
^V      Tbmt  thU  ta  not  pe«uliar  to  the  pupils  of  tliix  juuliciilar  iniititation, 
r    ud  tbat  it  bi^ds  tnie  of  deaf-tnatea  in  geoeral,  is  shoTii  by  tbo  fol- 
r      kwlBfc  cable,  compiled  from  the  records  of  six  UtEtituticiia : 

^^               UtBTITCTtOXa. 

ToUl 

If  Dinbtr  cpf  pupl  la 

Vttnaan  of  panlll      ^^J 

S,IO« 

l.KIl 

BSO 

US 

l,S«> 

AM 
880 
108 
108 
8S8 
<1 

88-1)                      1 

8S-0              ^M 

80-4             ^M 
91'7               ^M 

ss-e          ^H 

^k      Tiirit 

»,et3 

i.nB 

SOS                      1 

^H 

^1     Tbe  tablo  sbovti  tbat,  nmong  ri,8'23  deaf-mute*  taken  from  different 

^nartu  of  tbe  country',  1,710,  or  20)  per  cent,  are  known  to  bavc  had 

^Mtnf-iDule  relatives,  and  that  this  ia  due  to  the  ioflueDce  of  heredity  is 

^vwell  obown  when  we  contrast  those  who  were  born  deaf  with  thoso 

^wwbo  bad  aftwward  lost  their  bearing.    Uany  of  those  who  lose  their 

^bearing  by  aoctdont  or  diacMo  luivo  no  tivreditarv  tendency  to  deaf- 

^KeM,  but  »  conaidenblo  number  of  thoM  who  lose  their  hearing  at 

Htone  time  after  birtb  are  bom  with  au  hereditary  prcdixpovitlon  to 

deafneas.     If,  therefore,  wo  eontrart  tbe  congenUally  deaf  with  those 

who  Iiave  Income  deaf,  we  ahould  expect  the  latter  claae  to  have  a 

niDcb  etnallcr  percentnge  of  deaf  relatives  than  tbe  fonner  elites,  but  a 

gTMtcr  peroeniago  iban  tho  community  at  large. 

ProfcMftor  Bell  has  compiled  ilio  following  two  tables  from  the  one 
which  is  given  above,  and  they  show  that,  while  only  about  13  per 
cent  of  the  pnpiU  which  were  not  bom  deaf  have  deaf  reUtives,  more 
than  54  per  cent  of  the  congcnitally  deaf  pupils  arc  recorded  aa  bav- 
ing  such  relatives  :                                                                                        ^H 
Tabu  U.—PrtporiiM  ^  tJi«  Koii-tiM>9«<siUtUy  Dta/uhf  Amt  DtC{f  Btlatiun.       ^^ 

^K              tgiSTITCTIOIilS. 

HBmbar 

rVfcmtaca 
hninr  dnt-nnt* 

in 

MS 

134 

M7 

B8 

181 

31 

lao 

8 

»8 

17-1                ^ 

95-               H 

3,m      j 

S96 

IS'8                 M 

^^^^^^TffS  POPULAR  8CIENCS  MOyTULT.  ^^^^H 
H       Ta(aUI.—Ptvp»TUmtfA6CimymiUiUgI)«qf«h«im«De^-3IuUStt»aim.  1 

^H                 unnruTiosis. 

pailkL 

Nuntn 
fiMtrM, 

PmudU«* 
temf  dal-mslt 

vn 

488 

U» 
4IS 

£4 

fiSS 
lU 
104 

u 

«-T 
481 
4<<( 
4« 

■ 

2,363 

I,2U 

M4 

^M           TliflBe  tables  sbow  that,  of  3;262  congenital  deaf-mnUs,  more  llum 
^1      half  are  known  to  have  had  deaf-male  reJalires,  and  that,  even  in  lb« 
^B      CMO  of  thoM  pupils  wbo  become  deaf  from  apparently  accidental 
H^      cauNoj^  more  than  13  jwr  cent  bad  otlicr  mconbon  of  their  fnmilieti  deaf 
H       and  dumb. 

H            Id  answer  to  Ute  second  question,  Do  deaf-mutes  marry  ?  ProfrsMT 
H       Bell  gives  a  number  of  tabltst,  one  of  which  nhows  that,  out  of  t^'ift 
H        pupils  at  tho  American  ^ylam  and  tbe  Illinois  Institntion  wbo  were 
H       bora  before  It^O,  S71,  or  nearly  half  (4.'>'4  per  cent),  are  recorded 
H       tm  marrivd.     Tho  Tocord^  for  later  years  ehow  n  niiicb  nnallcr  num- 
H       ber  of  marriages  in  proportion  to  tbc  total  uumlK-r  of  pupils ;  but 
H       this  would  ucoctiaarily  bo  ifav  cn«e,  bccanso  most  of  tbcm  are  as  yet 
H       children. 

H            la  ord«r  to  detertnine  bow  many  of  this  45  per  cent  of  deaf  pe^ 
^B      MHUwho  marry  chose  deaf-mutes  for  ihcir  parli>eTs,  Profccsor  Bell  baa 
H       ixnnpikd  tb«  following  t^tblc  from  tbe  roeonU  of  fivo  of  our  largest 
H       institutions  for  tJte  deaf  and  dumb  ; 

^H             TkMM  Vf.—l^^&niM  <ifti4  Jit^emd  2him}  wA«  marry  Da^-MuUi. 

^H                         UtBTITlTlOSB. 

TdUI  Dnnbarot 

piniMtsMnlHl  U 

bKcDUriMil. 

Tatol  Dnmbn 

IWwMac*. 

A4S 

191 

H 

M 

1» 

fi03 
I4S 

89 

SI 

153 

fB-S 
74-» 
«98 

m-a 

87-8 

1.069 

8»a 

78-( 

H           Tlib  fbows  that  nearly  80  per  cent  of  the  deaf-mntes  wbo  marry 
■      at  all  man7  deaf  persons  ;  but  it  docs  not  follow  that  80  jwr  cent  of 
H       tbe  marriages  wi-rc  between  deaf  person*,  for  it  is  probable  tliat  nearly 
H      all  of  tho  656  papik  who  married  deaf  peieon*  married  pupils,  so  that 
H      there  may  po-wibly  have  been  only  428  weddings ;  while  the  1.088 
^B      mimu  850,  which  equals  233  who  married  bearing  persons,  may  mpro- 
H     MQt  only  233  wedding*,  M  that,  oat  of  IMl  marriages,  only  4S8,  or  65 
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jer  Mnt,  may  have  bcon  between  deaf  pcTso««,  but  even  Uiis  is  an 
ilttBiiag  freqaency,  if  it  'u  tnie  that  tli«  children  of  auoh  anions  arc 
|m£spoeed  to  dcafncM. 

If  it  is  tme  chat  our  system  of  cducatinf;  lh«  deaf  is  rcHponiiible 
for  tli«  number  of  marriages  between  dviif  jxirsoDM,  we  should  expuoi 
to  find  Utese  marmges  increasing  in  nnniben,  and  Profcwtor  Dell  has 
MEnpiled  from  tho  table  above  quoted  the  following  table,  which 
ttiows  that  thu  is  tbc  eaw  : 


TKAB  or  BICTH. 

MMfMlWhna 

HMlM. 

TbUI  munJnl 

FmraUic*. 

12t 

!S1 

11 

12 
B77 
ISS 

11 

He 

80-7 

641 

TbeM  two  tabiM  attow  that  the  tendency  of  deaf-mntee  to  soleot 
dstf-nntea  as  their  partners  in  marriage  is  very  prououoood,  and  that  it 
i*  Biieh  nore  developed  now  tUnn  il  was  during  the  early  half  of  the 
MMiiry,  and  that  it  \a  Meadily  iitcrc-Aaing. 

Thw  (liere  is  every  indication  tbat  this  prooesa  of  selection  will  go 
n  from  generation  to  generation,  and  tbat  a  largo  proportion  of  the 
imi  children  of  deaf  parents  will  themBclvcs  marry,  and  tbat,  of  those 
rto  inarr\',  tbv  majority  will  marry  deaf-mntes. 

If  it  is  true  tliai  deafnoM  is  hereditary-,  tliis  can  have  only  one  ro- 
nK — the  increase  of  deafness. 

There  are  very  few  reliable  vtatisUos  regarding  the  number  of  ehil> 
dreo  bom  to  deaf-niutra,  or  the  proportion  of  deiif  children,  but  I>r 
Tomer,  formerly  the  PrineiitaJ  of  the  American  Asylum,  otated,  in  1868, 
ihttatMistica  oarefnlly  collated  from  records  kept  of  deaf-mutes,  as  they 
hire  Dot  ia  eODTCntioRS  at  Hartford,  show  that  in  eighty-gix  famUiet, 
tritA  oiupartnt  a  fongtnilnl  do^f-miUf.,  one  UnOi  of  the  children  were 
ihttf;  and  in  tw«t\ty^four  fumilie*,  teith  boUt partnU  congenUal  d€<nf- 
ntHtei,  almiit  one  third  wrv  bom  deaf. 

tn  1»54  I>r.  Puet,  the  Principal  of  the  Kew  York  Institation,  nid 
that,  of  all  tha  faiuilies  of  which  be  bad  records,  "about  ont  m  ttevnt;/ 
AoM  dti^^mule  ^ildrcn  tehcni  both  parmu  are  tltqf-muUa,  and  about 
«M  in  »n«  hutidred  and  thirty-Jive  uAcnt  only  one  m  a  deof-muUj 
tt»d  that  th*  brother  and  ti»t^  of  a  draf-nntte  are  about  a*  liable  to 
Aaei  dt^f-mute  children  a$  the  dt^f^mute  himteJ/',  tappo&inff  raeh  to 
.  marry  into /amiUa  that  haee,  or  each  into  families  that  have  not, 
thoun  a  prediitpotition  toward  det^f-dumbnesa." 

Our  autitur  haa  attempted  to  trace  out  from  the  scanty  reeords  the 
Ullory  of  certain  familitt  in  which  detfsoss  is  hereditary,  and  ho  has 
tijMWMd  the  facts  in  a  number  of  gnpbio  diagrauw,  two  of  wbioh  are 
IWn  nprodaoeil. 


as 
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TIIK   nOARI^ND   rAMQ.Y,   OF  KKNITCRY. 

In  tils  family  nineteen  ont  of  twenty -six  descendants  were  Avd, 
toA  it  is  interesting  to  note  iha,\,  altbotigh  gov  of  the  members  of  tie 
family  wm  a  livaring  pcreon,  anil  innn-iH  a  lii-jiring  hunband  (Reed), 
tkeir  two  children  and  ibixio  grandvliildrcu  werv  all  deal.     One  of  the 

dnett&clanta,  No.  1,1 


deaf  nnd  married  a 
doaf-mut«,  but  tbeir 
fire  children  ill  hen. 
Ko  one  could  refer  to 
tUiH  linnvh  of  the  fam^ 
ily  u  a  [iroof  tliat  dcnf- 
ne«a  is  not  lii-rcdiUtrj, 
however. 

The  diagram  on  the 
foUowiofc  page  shows 
tiie  genealogy  of  the 
Pallcrton  family,  of 
Hebron,  Now  York  ; 

Full  en  on  had  seven 
children,  all  deaf  and 
dnmb.  There  is  no  fur- 
ther information  about 
six  of  tlioie  cliildnin  or 
their  de«ccndanta ;  bat 
the  B«v«iith,  Jane  Piil< 
lerton  (!),  married 
Saylcs  Works  (3),  who 
was  also  a  deaf-mnte, 
and  all  their  six  chO* 
dren  were  draf  and 
damb.  No  in  formation 
waa  ol>Iain<-d  regard- 
ing the  dcscendanta  of 
these  sii  children. 

Those  persons  who 
are  not  familiar  with 
logical  reasoning  wilt 
point  to  married  deaf- 
mutes  wiih  bearinif 
children  as  proof  that 
sncb  marringiM  are  not 
to  be  condemned  ;  but^ 
in  order  lo  ]irovo  that 
deafness  i.s  Li-ruditary,  it  is  not  neceiisary  to  show  that  all  the  children 
of  deaf  parenu  arc  deaf,  but  only  that  tbo  number  of  de«f  cliildron, 
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at  compared  with  tbe  bearing  obildren,  \a  ^reftt«r  than  it  is  in  ihv 
uniBBMity  na  a  whole,  and  this  fact  ia  proved  beyond  qncslion  by  tiie 
lUiniea. 

Tliflcvnsas  nttaros  show  that  tbora  are  33,878  dcaif-mnlos  in  tb« 
(ovDlry,  or  thai  ooo  ponoD  out  of  vvury  1,500  is  deaf  ;  or  ihnt,  out  of 
tub  1,500  cbildren  who  are  born,  1,490  rvtaiD  tbc>ir  hearing  tbrougb- 
em  Uf«,  while  only  one  is  deaf. 

if  deaf  cbil<lrcn  are  no  more  Bumeroua  in  tho  funilic*  of  deaf 
.  than  tlicy  arc  vJMtirbttro  to  tho  community,  only  23  out  of  iho 

78  dcaf-matcR  should  bnv«  di>af  parvnts ;  but  we  havo  a  record  of 
Marly  tvn  timea  this  number,  for  IVifesaor  Bell  «tatc«  that,  although 


•v^ 


fit  iliMtmlmui.f 


nu  rmuaroK  rmiLt  or  uxbhu*.  xid  Totu. 

odj  thirty-five  of  the  fifty-dgbt  ioHtitntions  of  Uiv  vountrj-  havo  sent 
refilica  to  hi»  queries,  the  rvtums  front  tlteso  Uiirt} -fivi!  hIiow  that  tto 
teia  than  207  deaf  children  of  deaf  pareuUi  have  been  admitted  as 
popils.  Deaf  children  are,  therefore,  at  least  ten  times  as  numerous  id 
fuiiliea  vhere  ibo  parcnu  arv  deaf  as  they  are  in  tho  community  at 
lu^<i,  and  it  is  imiMM^ibb,  :jf(i-r  rvitdiog  Profi-ssor  Bell's  paper,  to- 
ilonbt — 1.  That  deainesa  is  hertditary  ;  2.  Tlial,  of  ihi-  doaf  ppreon* 
who  marry,  nearly  all  select  deaf  pculneni ;  8.  That  Ibeir  obildreni 
we  eapeciatly  liable  to  deafi>e«a ;  and,  4.  lliat  tbe  number  of  deaf- 
nntea  who  marry  iloaf-mntcs  is  increafiiog,  and  thai  our  educational 
fjvtcm  foMtem  tlitti  tendeney,  and  is  to  a  great  extent  responMble 
for  it. 

So  far  Pro(e»or  IlelFa  coikIumohm  teem  to  bo  unanswerable,  and 
there  ianonMHn  tr^  doubt  that  tbe  mcana  that  we  have  mlnpu-d  for 
iho  antationuiott  of  thv  conditions  o{  the  deaf  bsve  actually  tended  to- 
iaereaw  tb«  «vU  tluij  wore  intended  to  diminish. 
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I'lie  ^jaestion  whothcr  thu  can  b«  aroitl^  while  the  sj'Btcin  u  • 
whole  is  n.-LitiHHl,  \%  oii<:  u]K>n  vhich  tbcro  may  well  bo  a  difTcrpiiw  of 
opinion  ;  and  the  fact  tUat  the  [Hililictition  in  \Wi  of  a  ^k^vx  on  "B«- 
Txrdiiary  Deafness,"  by  the  Principal  of  the  American  Aayloni,  Uie 
Itov.  W.  \V.  Turner,  haa  been  followed  by  a  decrease  in  (he  number 
of  marriage*  between  the  pupils  of  that  institotion,  seems  to  abow  tbat 
it  mny  bo  powihie  to  Mcompliiih  much  by  repressive  influcnecs.  Our 
sntlior  I>v1i«ve«,  bowcvor,  that  the  dvfect  is  inhvTcnt  in  onr  sysl«ni, 
and  that  a  oompletc  change  ia  nccewary  ;  and  that  the  Mgrr-^Uon  tA 
deaf  children  in  institutions,  where  they  are  kept  by  thumselveii,  really 
lies  at  the  root  of  the  matt^ ;  and  that  the  grand  central  principkv 
which  should  guide  us  in  our  search  for  preventive  measure,  ahoqld 
be  the  retention  of  the  normal  environmeot  during  the  period  of  cdn- 
cation.  Tbe  direction  of  change  should  therefore  be  toward  the  mtab- 
Itsbment  of  ainall  schooln  and  the  extension  of  tbc  day-sdiool  plan. 
ThM  averag;4>  cost  of  the  education  of  a  deaf  child  in  an  American  in- 
fltitation  b  t3S3.3H  per  annum,  and  a  umall  day-school  could  be  main- 
tuned  at  no  greater  cost,  althongb  tbe  parents  would  be  compelled 
to  furnish,  in  addition,  the  industrial  training  vhicli  is  now  provided 
by  tlu)  State  ;  bat  thii°  would  give  no  concern,  for  •»  many  dt-af -mutec 
are  now  ccming  tht^ir  livelihood  by  trades  which  are  t>ot  taught  in 
tbe  institutions  as  to  demonstrate  the  practicability  of  apprenticiiig 
deaf-mutefl  in  ordinary  shops. 

The  employment  of  the  gesture-language  and  lad:  of  nrtJcalate 
speech  are  efficient  elements  operating  to  srpamte  dcaf-mutea  from 
hearing  pontons,  and  Professor  Bell  odviu-s  that  all  deaf  pupils  sbovld 
receive  instrtietion  in  articulation  and  in  speech-reading.  In  the 
BcbooU  of  Europe  more  than  G5  per  oent  of  the  deaf  and  dumb  were,  in 
1883,  receiving  efKcient  instruction  in  this  way,  and  wire  taught  to 
speak  and  understand  the  speech  of  hearing  pontons,  while  in  onr  in- 
Btitutions  4,^1  pupils  rcocived  ni>  instruction  wliatever  iu  articulation, 
and  only  886,  or  14  per  oent,  were  under  oral  instniction. 

The  question  whether  these  remedies  arc  the  best  and  most  prae- 
ticable  ones  or  not  may  safely  be  left  to  the  jndgment  of  the  able  men 
who  bsvfl  devoted  their  lives  to  the  subjcet ;  but  all  tboso  wbosa 
sympathies  for  this  onfortanatc  clam  ar«  Mrongly  exdied  mnA  bear 
in  mind  that  the  int«re«t«  of  the  whole  community  are  also  to  be  con- 
sidered, and  no  one  could,  in  the  interest  of  humanity,  or  even  in  the 
interest  of  that  small  portion  of  tbe  human  race  most  directly  oon- 
corned,  advoc«to  measures  which  lead  to  the  perpetuation  and  inorcoM 
of  the  evil. 

Wlidhcr  we  approve  of  Professor  Bell's  rceommendationa  or  not,  all 
persons,  those  who  bear  aa  welt  as  tboM  who  do  not,  must  feel  that  he 
has  done  good  service  to  the  community  by  calling  ailctition  to  tlie 
-danger  vliicli  now  attends  onr  system,  but  Ills  pa{)er  t«  far  mom  than 
-«  warning :  it  is  a  promise,  and  its  direct  practical  bearing  ia  a  very 
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gave  instancu  of  cholera  in  the  nttnos ;  the  largest  nnmbcr  of  casa 
octMirrcd  at  Dhannxaln,  nhtro  there  were  cloven,  KaKinli  had  tliRO, 
Illittlra  und  IktoTudubiu]  vaeh  two,  F&zaliad,  l^ikliniiu,  ^lirat,  anil  two 
otliun  one  I'ach.  An  ojiidemic  among  the  nnrsea  caiii  tb<Ti'f<it*  onlj-  be 
s]>oken  of  in  the  bofipii:il  of  the  Firet  Ghort^  Jtogimcnt  siatiouedal 
I>hanDsaIa,  wliero  eight  nurace,  two  porti-ni,  hii<1  one  otlier  officer  wtm 
taken  ill  of  tbe  discoM.  Thv«e  etatemvnt*  nhow  liow  cxco()tioaft]  each 
(KWiirrcnccH  uv.  AVhy  diould  not  a  hoB|>ital  an  well  ss  a  gau-rliuu  now 
and  again  be  a  center  of  infection  ?  Closer  ioTeBtigation  proves,  bow- 
ever,  that  tbe  peraonnd  ot  the  hospital  at  DbarmeaU  was  not  affected  in 
a  greater  degree  than  th«  population  onbiido  tlio  bospitaU.  It  may  bo 
shown  that  the  perccntngo  of  ci\,%t%  of  cbolvrm  among  the  outvido  populv 
tion  was  8-01  ;  in  olber  wonlfi,  that  eiglity-six  eacec  oocurrrd  odI  of 
1,073,  wbtle  of  tlio  ho«pital  staff  of  137  eleven  fell  ill,  or  a  percoulageof 
S'OOl  Cuuingbam  also  inquired  whether  tbe  inununitj  enjoyed  by  nunc* 
oonid  be  erplaincd  by  disinfection.  lie  found  from  ancient  6oatt«t 
that  tbts  striking  immunity  of  nur^ei  wiw  by  no  mcnns  a  new  thing, 
and  ba<l  cerliiiiily  obtaint-d  beforp  tbe  days  of  dislufccTtion.  Ho  drawl 
attention,  among  otbur  writings,  to  no  experience  of  Dr.  Brtieo,  wbo 
wrote  :  "  In  1^8  cbolma  broke  out  among  tlie  infantry  at  Ca«-npitr 
from  May  to  September.  During  tbe  whole  time  tlie  h<j<ipttal  wai 
never  free  from  single  cases  of  cholera,  and  at  times  it  was  overfilled 
witli  tbem.  ITie  whole  institution  may  bo  said  to  have  lived  in  tis 
room))  of  tbe  sick ;  the  coolies  did  not  leave  tlio  beds  of  the  sick  for  aa 
bour  ti>gelher,  tbo  pbyricianit  bad  miicb  to  dowilb  Uie  treatment  of  tlia 
fttientd  ;  and  yvrt  not  a  man,  whether  Kiiropean,  balf-easte,  or  natir^ 
showed  a  Kingle  eymptom  of  obolera.  I  took  tlu:  greatest  paiua  to  cot 
lect  and  sift  these  circuraslances,  but  in  tbia  year  not  a  single  inslaoee 
occurred."  In  India  a  practical  use  is  made  of  this  knowledge  nnder 
tbe  exceptional  circnmEtances  of  the  nurses  being  attacked.  Nothing 
is  said  of  isolation  and  di«infoction  ;  but  the  site  on  which  tlic  hospital 
stands  is  looked  npon  as  unfavorable,  and  a  cbango  \»  made.  Tbb 
change  of  place  i*  called  by  tbe  English  a  movement,  and  aa  a  pro- 
phylactic nicaxuro  comes  within  the  first  ranks.  If  tbe  mle  to  which 
a  movement  baa  been  made  prove  to  bo  more  unfavorable  than  that 
which  was  quitted — from  the  frying-pan  into  tbe  lire — the  movement 
has  not  availed  nnj-thing.  No  good  comes  of  the  movement  tf  tbe 
pmonntl  has  boeti  already  infected  as  much  aa  possible.  The  Sixty- 
sixth  Gborka  Regtmetit  in  tt«  march  through  Tarai  was  not  spared 
when  it  reaelted  the  Naini  Valley  ;  but,  probably,  if  it  had  stayed  a 
day  longer  in  Tarai,  the  jx-roentage  of  illiK-ss,  instead  of  being  ten, 
would  have  been  twenty.  It  is  tbe  same  as  regnnlw  nurses  and  ho6- 
pitals  in  Europe.  I  shall  refer  to  Munich  intentionally,  not  because  H 
had  ao  frequently  Iwen  the  scat  of  cholera  (Munich  had  cholern  onCc 
to  Berlin's  twelve  times),  but  because  I  am  better  ac(|iiainted  with  the 
particnlara.    Dnring  tltc  eptdemio  of  18T3-*74  we  bad  throe  hospitals 
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of  Craponne.  In  tbe  "  Gazirtto  MMicalc  do  Lyon  "  for  ISM,  pa^^ 
TTO  raid  from  a  letter  by  Dr.  GensouJ :  "  In  the  month  of  Jaly,  I 
two  fugitivt!*,  >  man  and  hU  wife,  from  cholera,  alighlet]  from  Mv- 
Beillefl  at  tlic  UUaoMe  court.  They  had  hardly  arrived  In^fore 
were  attacked  by  cholora,  tbo  germfi  of  whkb  tbey  bad  brought 
th«m,  and  both  died  on  July  ITth.  Som«  days  lat«r  the  wssbera  of 
the  Gastbof  Bouchard  in  Craponnc,  n  village  about  twelve  kilometna 
from  Lyoiu,  came  to  fetch  the  linen  for  llto  wash.  The  soiled  oloOm 
Land  linen  of  tbe  cans  of  cholera  were  given  out  in  a  neparato  bimdiak 
rplac«d  in  a  separat«  part  of  the  carl,  and  finally  g^ven  lo  a  mubos 
woman  lo  clean.  Tho  waxfacr-woman  was  struck  down  by  a  rapidly 
fatal  cholera,  and  tbe  wasibcr's  daughter  iharc^l  thp  6ame  fate.  Ko 
other  cases  of  cholera  existed  in  tho  district  on  which  the  blamo  conU 
bo  thrown.  Such  a  choice  of  vicltmH  need*  no  eonimcnt."  Tba 
obotcra  wat!  not  limited  to  tbe  two  canos.  J.  Garin  ("  tiazeltn  MMi- 
cale,"  p.  309)  wivb  that  eight  cases  of  deatli  followed  in  Craponne,  and 
among  them  the  waabei^  wife.  Prom  the  »tatiBtica  of  Ur.  Garin  it  ii 
gathered  that  the  diaease  attacked  almost  exclusively  the  washii^ 
folk  and  Ihvir  children.  Tho  population  of  Cni|)onDe  nnmhcra  abort 
1,000  inhnbilanlM,  M-viTal  families  of  which  have  ctuirgc  of  tho  wash* 
Ing  for  the  hoteU  of  Lyoii^  Aa  a  lat«r  T«])on  of  I>r.  Uoucbet  Hhowed^ 
tliere  were  betiideH  tweuty-five  other  eaaes  of  cholera,  with  fifteen  re- 
coTcriea  and  t«D  deaths,  which  occurred  in  th«  course  of  two  montfai. 
The  year  1804  was  that  in  which  the  lower-lying  parts  of  Lyons  vers 
invaded  by  an  epidemic.  It  remains  a  striking  fact  that  in  the  fair- 
sized  Tillage  of  CTa|tonne  cholera  aitaeked  almoiit  exclusively  the 
lanndry-workcm.  M'itb  tbe  exoeplion  of  tbe  washers,  Craponne  mis^ 
)».■  rc<;.-ir<^  7  I  '  I  <-  free  from  cholera.     In  1855  severe  epidemics 

pn-vaihsl       ,  :  I  ar  Lyons—*,  p.,  St.  Bonnet  and  St.  I.a>i rent  lie 

]Uui« — thoiigl)  the  outlying  districts  always  enjoyed  immunity  froni 
cliolcn.  The  same  held  good  of  other  exempt  dintrict*.  A  very  iit. 
straotiTO  example  of  this  kind  is  funiisJtctI  by  Stuttgart  in  l^M,  whidi 
is  nsualty  exempt  from  cholera.  At  the  time  when  the  s*vero  epi- 
demic prevailed  at  .Munich  an  inhabitant  of  Stuttgart  left  Munich  while 
ho  was  snfToring  from  diarTh<ca,  and  arrived  at  Stuttgart,  where  be 
became  worse  and  died  of  cholera.  A  few  days  later  a  case  occurred 
in  the  person  of  a  woman  who  bad  never  left  .Stuttgurl.  She  was  the 
konnto  of  the  case  wbich  had  cotnc  from  Munich.  T)ii«  case  might 
nnotcd  a.*  one  of  dirvct  contagion.  Again,  after  some  days,  a  tb' 
jeiwe  appeared,  and  tliia  time  it  waa  the  waslier-woman  who  hul  cleaned 
tbu  dollies  of  the  fint  case.  Finally,  the  washer-woman'ti  hiwband  nf- 
fered  fn>m  cholerine.  But  no  further  cases  appeared.  Such  cOKti  are 
always  wjxingly  interpreted  by  tbe  contagioniats  as  examples  of  direct 
infection,  and  such,  at  first  sight,  appears  to  be  tbo  care.  If  the  c*«a 
frota  Munich  liad  infected  the  three  at  Stuttgart,  how  was  it  that  none 
of  the  ibrec  infected  other  indiridnaJs  1    Vor  it  ranrt  bo  rememberoil 
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Ibe  CMOS  lit  Slattgart  And  iit  Crnponne  muHt  lutvo  been  tendt'd 
Ibeir  Uii«ii  wudicd.  How  was  il  tbat  no  further  csHra  occurred, 
■Qi)  tb«t  an  epidfimio  waa  not  started?  Tliv  liiMin  of  the  f-a«o  from 
Manieh  ww  powonouN,  bm  Dot  that  from  1h«  cajtL-tt  at  Stutij^art !  Mum 
w«  not  aLw  eappose  that  another  factor  is  ncceseary  \m  ^-xplain  tho  fur- 
Uwr  ipread  of  casea  introdncml  from  without?  And  LbiH  local  factor 
waa  vaaUng  at  Craponiic  and  Stuttgart.  If  a  case  from  Munich 
cmad  thrto  at  Sltttt^rt,  thvn  th«  hitu-r  ought  tn  produce  niDc.  In 
phOM  which  enjoy  imuiunily  from  epidcmioa  it  ia  ooDoeirablu  thut 
ipondio  cases  may  occur,  but,  the  oooditionB  which  are  oeoemary  for 
the  prodnction  of  on  epidemic  being  wanting,  no  ftirtlier  development 
ran  take  plac«.  Tlie  fwilcd  Uneo  appears  to  mo  to  be  infvctivu  not  be* 
csnaa  it  oomcn  from  oases  of  oholcra,  but  on  acoonnt  of  its  arrival  from 
k  locality  where  cbolera  prevails.  Perhaps  Hticn  is  a  good  vehicle  for 
liaiHiBJttiog  the  iufective  material  produced  in  a  locality  under  the 
MMHary  oiroamstanoes  of  time  and  place.  Man  in  the  only  creature 
Ibtt  weara  linen,  and  perhaps  be  atone  spreads  cholera,  and  it  is  po»- 
oble  that  whether  ho  wc.ru  clothed  or  naked  be  would  sprca*!  it  jnat 
u  ranch  and  no  more  Bnt,if  wo  a<ioept  tliis  doubtful  aolution  of  the 
Gordian  knot,  still  the  riews  of  the  contaj^iontntn  on  tbe  dejecta  of 
cholera  and  the  soiled  linen  wonld  not  stand  on  a  lirmi-r  basis,  nnoe  ve 
Mr  not  only  individual  cases  but  actual  epidemics  arising  without  the 
intiodnction  of  stHled  linen,  llie  infective  material  which  produces 
ebdera  may  be  trangmitt^d  at  all  crcnts  in  other  ways  along  thv  pathn 
of  hamaa  intercoumc.  The  genna  of  cholcm  may  be  brought  from  a 
locality  to  a  plnrc  wlieri-  ibo  ncooMiary  rolaliona  of  time  and  place  are 
not  farorablo  for  the  epidemic  developmeDt  of  obolera,  and  thoy  may 
ther*  idamber  for  a  month  before  they  develop.  There  is  cvvry  rUanoe 
(or  the  propagation  of  cbolera  in  India,  and  yet  cholvra  only  »lioWfl 
ilwtf  fitfully  in  dislrtcts  lying  outside  the  endemic  area.  If  the  inter- 
ewM  with  India  be  reduced  to  the  least  possible,  as  it  was  in  the  last 
•Mtnry,  yet  cholera  might  still  at  times  visit  us. 

Finally,  I  shall  ask  myself  what  can  be  done  to  ward  off  cholera  ? 
Hio  measures  to  be  adopted  will  be  very  different  acconiing  to  the 
tkeory  adoptud.  Aeconting  to  tito  contngiontst*,  the  spread  of  cpi- 
daouo  eboUfm  dopcnds  od  pcnonal  and  material  interooun^  as  well 
u  OB  oooditiona  of  time  and  space  when  tbe  germs  arrive  at  certain 
.  Moniovcr,  tlie  acverity  of  the  epidemic  is  supposed  to  de- 
.  oo  the  individual  ausceplibilily.     If  one  of  these  three  factors  be 

Dtiog,  an  epidemic  of  oholcra  can  not  develop,  Pn^vontive  mea»- 
BTM  a^nat  ebolen  may  be  devised  in  one  of  three  directions:  (1) 
bterooorte ;  (S)  dicposition  in  time  and  place  ;  (S)  individual  prcdis- 
pMitioD.  ilcasures  to  prevent  the  spread  of  cholera  by  interfering 
with  haman  interoonrsc  are,  for  many  rowona,  impracticable,  If  we 
■k  ognolres  what  good  has  resalU'd  from  sanitary  cordons,  inspection, 
ud  qnarantino,  wa  arc  bound  to  answer,  Ntme.    All  these  moasurea 
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liave  failed  becaosc  they  aimply  trtat  the  indivldtiA],  tlic  poaaible  d^H 
of  cholerfl.  Uut  tho  ^rms  of  cholera  may  be  tranHmitted  in  Uie  H^ 
MDco  of  tlio  (lisvsec  m  manifested  by  illneae.  Even  perfect  saniUty 
cordonH  and  <|uarantino  voiild  be  alM  i-alaolcffi,  for  tlic  reaaon  tli8t| 
tliff  arc  commenced  loo  lutv.  It  in  tnio  that  qoaranlinc  and  coidou 
may  prevent  a  certain  quantity  of  the  germs  of  obolera  from  entrciiig 
L •  coantry,  so  that  it  irill  serTo  as  maob  purpose  as  a  good  ciistora-bonse 
Pigainst  smuggling.  But  there  is  a  groat  difference  between  artjcle* 
of  oommerro  and  gcnm  of  cholera.  The  germs  of  di»caso  are  capable 
of  Dinltiplication,  and  so  the  smuggling  through  of  a  few  may,  tinder 
suitahh)  eircum«tance«,  be  the  means  for  the  dereJopment  of  millions 
and  billions.  The  epidemics  at  Toulon  and  MarscUIos  afford  exc«lient 
illustnttioDS  of  my  argument.  Paris  has  not  yet  been  attacked,  while 
all  the  regulations  have  failed  to  prevent  the  appearance  of  cholera  at 
Naples.  Xo  doubt  inspection  of  ships  is  a  good  regulation  as  tending 
to  discover  unhygienic  conditions,  but  it  \»  OMlenia  preventing  ibe 
transmission  of  cholera.  ]n»]>ectioD  of  plnfes  u'hcro  cbolorn  prevailn, 
the  disinfection  of  articles  coming  from  localities  where  c-holeia  is,  u 
well  also  as  tho  places  where  the  de«d  are  laid,  are  important  matt«I^ 
||but  too  much  is  not  to  be  expected  from  them  meaflurra.  The  prera- 
Flenoo  of  contagious  dimtascs  liko  emall-pox  can  not  Iw  much  dimin. 
isfaed  by  attcmpis  to  limit  intercommunication.  ]*roicciion  froin 
small-pox  by  vaccination,  which  leaves  human  intereonrse  free,  baa  be«B 
followed  by  guocess.  But  we  have  not  at  our  command  a  simple  and 
sovereign  remedy  by  means  of  which  the  individual  prcdtspontion  to 
cholera  may  be  done  away  with,  and  yet  wc  cAn  do  something  in  this 
dircctiwu  Everything  which  tends  to  lower  tlie  general  health  and 
cau»o  deprenion,  but  especially  those  oonditiona  which  induce  disr- 
rb<ea,  predisposes  to  eholera.  To  these  matters  every  one  must  look 
for  himself,  and  his  own  efforts  may  be  mded  by  the  advice  of  doctors. 
The  organs  of  public  health  may  also  effect  much.  Medical  tronlmeat 
should  bo  obtained  for  the  earliest  cows  of  cholera  and  of  diarrhtea. 
Care  must  Iw  taken  by  the  auihorilics  and  by  the  community  to  take 
mcMurca  for  the  treatment  of  the  sick.  Itut  the  difBcult  point  in  the 
prevention  of  ohtdera  is  the  predisposition  in  time  and  place.  \\  is  no 
use  urging,  as  the  contajponista  do,  that  we  can  not  change  the  nature 
of  the  soil.  Olio  of  the  extablisbed  facts  concerning  epidvinics  of 
cholera  is  tho  tendency  of  the  diseaso  to  rage  in  Uiose  quarters  where 
the  greatest  filth  prevails.  All  towns  which  bave  liecn  jtrovided  with 
good  driunage  and  water-supply  have  lo»t  tbcirsusocptibilityto  choleriL 
England  affords  the  In-st  eiamplo  of  this  fact.  In  1$19  there  were 
recorded  58,287  deaths  from  cbolero,  in  1*54  tlie  unmbers  were  30,097, 
and  in  1860  only  14,378,  while  from  1872  to  1874,  when  xcvcral  epi- 
demics prevailed  on  the  Continent,  cholera  did  not  reach  England.  I 
do  not  imagine  that  this  immunity  was  due  to  tho  want  of  jiTMisposi- 
tiott  to  cholera  as  regards  conditions  of  time-    The  case  of  Fort  Will- 
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tun  in  Calcutta  may  I>o  aj^n  rcfomd  to,  aa  tlu-ro,  1  bcliertt,  the 
HunBoby  from  cholera  now  fliijoywl  wait  <Ia«  not  merely  (o  Ibe  iiitro- 
dMttoa  of  a  better  supply  of  water,  but  largely  also  to  tho  improve- 
iMDt  in  llie  otber  insttere  of  byg^eoe. 


METHODS  OP  TEACHING  POLITICAL  ECONOMY. 

Bt  J.  LACB8KCE  LACflBLlN,  Pil  D., 

AuuTJjtT  HKinEuoB  oc  r«unCdU.  tcoMotr  ur  aA«r«aa  novaumr. 

A  NATION  is  sofuettmea  so  bittn-ly  taught  by  tiad  experienco  (n 
financial  errors — as  was  th«  caw  villi  Franco  in  John  Ia<t'b 
tin^  and  a^^in  in  tlio  June  of  pper  aasiguatR  daring  tliD  Revolution 
— that,  on  the  prinnple  of  th«  "  burned  child,"  it  ever  aftfcrwnrd  finds 
iImI  it  oacoiUHnoiuly  kecpa  to  tbe  right  and  avoids  the  wrong  path. 
Bo  Uwt  tt^day  France  ia  a  ooontry  vbere  correct  conceptions  of  roonoy 
■re  alraoat  univenal,  and  ber  public  monetary  oxpcrimcnta  are,  an  a 
nle,  most  admirably  conducted.  In  eoinewhat  ib«  same  way  does  tbe 
i»(Ur»duiU  gain  hi>  proper  knowlodgv  of  political  economy.  Principled 
BWrt  be  aMn  working  in  a  oonorote  form.  Tbe  key  to  efficient  toacb- 
iag  of  ibo  nil>J«cl  ix  to  connect  principtca  witb  airtual  facta ;  ami  this 
pnwMi  moft  go  on  in  the  be^nner'a  mind  only  through  experience. 
By  cxporicnce,  I  mean  tho  personal  (subji^otivo)  effort  of  each  one  to 
ftaltxe  tbe  working  of  tbe  principle  for  hinuelf  in  ilio  factfl  of  bi«  own 
Loovlcdf^.  Tlio  pupil  must  be  pnC  in  the  way  of  asMimilnting  for 
Idoudf  lbt<  priririplc*  of  fais  Kiihjccl,  in  snch  a  manner  that  he  feels 
lldr  truth  Wvau-ie  they  are  iipparent  in  explanation  of  concrete  things 
til  around  liim.  And  for  thia  purpose  nothing  U  ko  uwcful  as  a  «harp 
Mngglfl^  an  effort,  a  keen  diacniution,  or  posiibly  a  failnro  of  comprc- 
km^im  at  the  time ;  for  nothing  will  so  awaken  one  to  intclleetual 
46rt  and  finally  rrfialt  in  the  safe  lodgment  of  the  principle  within 
<m1i  Ukinking  as  an  obslmction  and  its  removal.  That  this  is  iho  aim 
lo  be  always  kept  in  view  by  tbo  teacher  and  student  is  modo  cicju-,  it 
to  be  hoped,  by  tbe  prerioua  analysis  of  the  "  Character  and  Di»- 
of  Political  Economy."  It  in  now  my  purpose  to  make  eomc 
ifl  as  to  the  practical  methods  of  teaching  by  which  thiN  can 
fcs  ouried  into  effect : 

1.  Tbe  relatiTo  advantages  of  Icctnrcs  and  recitations  in  politJcnl 
teoBomy  have  never,  lo  my  knowledge,  been  openly  discussed.  An 
^JDnence  with  botli  moibodH  of  teaching  leads  me  to  think  that  tho 
^^^■fe  system,  pure  and  simple,  is  w>  ineffective  that  it  ought  to  be  set 
HBw  It  ooee  M  entirely  undesirable.  No  matter  how  clear  the  erposi- 
Htten  of  tli«  pirifMnplM  may  be,  no  matter  how  frcnli  and  striking  thoillua- 
UMkMu,  It  still  rvmaiiui  that  the  studuut  i*  relieved  by  Uie  instructor 
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from  cnrrriiig  un  ttie  m«iita]  proe«ttst«  vliicli  he  ou(;ht  to  go  tluMfH 
for  himself.    Id  fact,  the  clearer  th«  exposition  by  lh«  lectaro',  fl| 
Ihh  ifl  left  to  the  sladcn^^the  lectaror,  in  ftd,  it  tW  chief  gainer  li; 
tbe  Rystetu,     Mon-nvi^r,  while  liittpning  to  it  connected  and  logical  ad 
folding  of  tbe  principled,  (lie  titudont  is  lulled  into  *  false  belief  ih^l 
^an  li«  understands  all  that  baa  been  so  clearly  presented  to  bim,  lu 
Icnovrx  the  itabjcct  quite  well  enough  ;  and  the  re«nU  is  to  send  oi^^ 
number  of  cuuecited  men  who  really  can  not  carry  on  «  ratiotwl  «H 
noRiic  discasaion.     Tbey  wholly  mitt  the  discipline  whieli  giv«  ^| 
actitude,  ineutal  breadth,  keenness,  aod  power  to  eipress  theusd'^H 
plainly  and  to  tbo  point.     Then,  not  being  forced  to  think  o?er  a 
principle  in  itit  application  to  rariona  pbaecs  of  concrete  phenom«ii|d 
they  know  the  principle  only  in  connection  with  the  illuKtrations  givfl 
tby  tbe  lecturer,  while  they  utterly  fail  to  ax^imilale  the  prtiieipten  Into 
'thcirown  thinking.    Tbe  subject  then  becomes  to  them  a  matter  of 
mflmory.    They  memorize  the  general  atatemeota  without  crer  real- 
izing tlieir  praclicnl  side,  and  that  which  is  memorixed  for  the  day  ot 
exauiinalion  ih  forgotten  morv  speedily  th»n  it  w  learned,  and  the  simi 
total  of  the  discipline  hiu  been  itiniply  a  Btrctcbing  of  the  memory,  2a 
^aot,  with  tbe  average  student  in  almost  any  subject  the  leoturo  fiyj(t«m 
Reads  to  cramming.    At  tbe  best,  it  aSords  a  constant  temptation  to 
pnt  off  that  kind  of  internal  struggle  whicli  must  be  gone  thraagh 
with — a  period  of  doubts  and  ijuestions — by  which  alone  a  clearer  cco- 
ception  of  tbe  eubjrct  nlltmalely  emerges.    In  fact,  it  is  doubtful  if 
the  student  ercr  got*  mncb,  if  any,  of  ih-it  mental  attrition  on  the  sub- 
ject which  ia  the  moftt  valuable  part  of  the  work.     An  eiperit'nct  of  a 
year  in  lecturing  to  a  class  of  two  hundred  and  fifty,  including  the 
b<*«t  and  the  poorest  men  in  the  univcnity,  convinced  mo  of  the  troth 
of  the  above  position  ;  and  thctr  ezamitiatioii -books  were  the  most  on- 
saUsfactory  I  bad  n*A  for  yeuK. 

The  usual  altcmative  to  tbe  leetnre  system  is  the  plan  of  recitaHou 
from  a  text-book.  Even  tbe  simplest  form  of  recitations  is,  in  my 
opinion,  belter  than  listening  to  lectures.  At  least,  the  student  is  pot 
to  it  to  express  the  twniie  in  wohIh  nnder  the  critici!<m  of  the  teacher. 
But  this  plan  has  it«  evident  diffioulties.  If  tbe  pupil  is  called  upon 
for  only  what  is  contained  in  the  book,  he  falls  into  the  habit  of  mem* 
oriziiig,  and  fails  to  think  for  himself.  If  yon  give  him  tliu  clow,  ho 
can  tell  you  on  what  part  of  the  page  the  statement  is  found,  aod  can 
put  the  idea  in  tbe  language  of  the  book ;  but  be  knows  nothing  of  the 
power  of  applying  it  to  what  he  sees.  If  the  learner  is  very  clever 
Land  inqtusitivc,  he  may  do  something  for  liinuolf,  but  tbe  average  pti^ 
Fquite  misses  tbe  real  good  of  suoh  a  course. 

S.  As  it  is  evident  that  iieithorlecturcs  nor  formal  recitations  in  the 

old  faiihion  are  satisfactory,  we  are  inevitably  led  to  adopt  a  plan 

Vbiob  posMMte*  the  advantages  of  both.    Some  text-book  is  essential 

tpa  a  batda  for  tbe  instruction.   la  it  the  pupil  should  Bnd  an  exposition 
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of  tbo  inriociplM  notl  a  provocation  lo  apply  Ui«tn  10  praL'tinal  things 
M  he  nnda.  Then  h^i  conies  to  the  cJass-rouiu  lu  intdligeoily  familiar 
with  tha  principles  as  his  reading  cao  make  him.  Now  comes  ihn 
work  of  the  itisiructor.  At  first  it  ii  surprisinji;  how  ruj  it  ib  lo 
(bow  7Ten  to  the  best  miMi  a  gnp  in  Uicir  knowledge,  or  a  misuiMlcr- 
rtaading  of  tho  principle  Present  n>i  illuxtration  diSiirvnt  froni  that 
of  ibt  bonk,  ud  uk  them  to  explain  the  uluaiion.  Tho  nenomty  of 
wiag  the  oMentt&l  point  in  the  facts,  and  the  attempt  to  describe  the 
a|Mntii>n  of  tbo  principle,  will  effoctuaJly  rout  the  man  who  has  merely 
■mnorixfid  tho  book,  and  toach  htcn  to  think  onl  the  matter  moro  thor- 
««Khlf  for  bimitcif  in  tlic  futurv.  The  tocher,  also,  will  try  lo  find 
ogt  the  iiC4:idont.it  obstacles  which  iu  a  youiig  mind  obstraot  the  un- 
dnttanding  of  the  potui  in  question.  Let  ilie  pupil  be  asked  to  state 
lli«  matter,  and  let  the  teacher  note  tho  imperfections.  Now  he  can 
Mnolate  another  student  by  qaestioning  him  as  to  ono  of  tboso  impar^ 
foBtiouL  If  a  clear  correction  is  not  obtained  from  a  rocmU-r  of  th« 
elui,  let  th»  iniitractor  apply  tim  Socralio  method.  At  6rst  luk  a 
<(no*tion  which  the  learner  readily  undentands,  and  then  load  him 
BMnraUy  and  ^^radually  by  logical  steps  up  to  the  point  wherein  be 
W  failed  of  undontandini;.  lie  will  then  see  his  own  difficulty,  and 
tt  the  same  time  he  h»s  had  a  little  robust  exeroiso  for  hiH  miud.  If 
this  is  carried  on  before  his  fellows,  it  will  tho  better  cultiTale  cool- 
MSi  and  self  •control  before  an  audience. 

S.  AbOTC  all,  tbo  hour  should  not  be  wasted  in  simply  rahoaraing 
•hat  baa  been  read  in  the  book.  ll>e  student  ahouM  go  away  from 
lbs  daM-room  feeling  that  ho  has  received  some  new  idea,  or  some 
(Haresting  fact  which  illoatrates  his  subject.  Tho  woric  of  the  olass- 
ram  sboold  lie  cnmulalivc  in  its  effect  as  compiirod  with  the  fruits  of 
Irxt-book  reading.  The  tftucher  shauld  in  every  way  stimulate  ques- 
lioas  from  mombttn  of  liiii  class,  and  urge  thn  ittatt-munt  by  them, 
eillMir  orally  or  in  writing,  of  their  doubts  and  diHicultics.  If  there 
b  loaw  timidity  in  presenting  a  weakness  in  the  pri>M-iice  of  a  class, 
itk  some  more  manly  pentnn  of  the  number,  and  the  timid  student  will 
ana  see  that  otbcni  arc  not  mudi  better  off  than  ho.  In  fad,  all  will 
U*a  difionlticfl  in  understanding,  or  in  interpreting  principles,  M>mo 
Iririal,  M>tD«  serioos ;  and  the  pupil  will  become  discouraged  unlcaa 
Ihwtan  removed.  When  oaob  one  sees  that  others  are  also  hindered 
by  ebataeles,  there  will  be  a  greater  freedom  in  asking  questions. 
Moreover,  in  order  to  keep  up  a  steady  and  regular  training,  which 
wiD  protluce  the  beet  disciplinary  rctults,  let  tbo  quejlions  of  tho  in- 
■trector  every  day  run  backward  in  review,  and  eapoctally  aim  to 
out  the  connection  of  one  part  of  the  subject  with  another.  It 
ill  be  very  effective  if  done  just  about  the  time  that  the  past  work  b 
RnmtDg  a  little  dim  before  tlic  presence  of  newer  ideas.  In  no  sub- 
)Kt,  perhaps,  moro  than  in  political  economy,  is  it  necessary  to  know 
tlw  preliminary  stages  in  order  to  understand  tbo  later  work ;  bo  Oiat 
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the  pupil  mmt  bo  aotmUly  in  poMumon  'ir  |>nnoipIcM  prvvioadj  «k- 
poiiudiid  for  wliiob  be  may  he  called  upon  at  uny  tinii^  U  ih  i>itnply 
bupoaUble  for  a  peraoD  to  be  ab«eDl  and  neglectful  for  a  tttat  in  liW 
rtady,  and  tben  como  iii(o  the  class-room  to  make  a  briUtaol  akowon 
an  iiit«fiDvdiato  fmgmviilnf  ihciiubicc-u  ligcun  be  too  easily  expoaed 
aa  a  humbug  to  att^impt  it  a  imrond  time  Moreover,  tJiiia  to  force  bim 
to  do  Ibo  work  vm  be  goes  aloug  i*  tlic  gr('ut««t  favor  ono  can  do  for 
tJie  pupil ;  and  tbo  oaual  cramming  before  ibe  oxaminalion  bpcomcc, 
in  reality,  a  general  revieir,  which  ia  very  uHrfut  in  bringing  bim  to 
see  the  ooDoectJon  cxtetjng  tbronghout  the  wbute  Hubjeei. 

4.  U  tbo  cJwu  is  too  largo  to  r«acb  eacb  member  aa  oflrn  a*  Ike 
inatmctoi'  might  wlidi  in  the  aWw  method,  there  is  ouc  device  whieb 
W  more  or  Ina  uitc-rul.  Al  the  beginning  of  tbn  hour  let  him  write  a 
qiKstion  upon  the  blackboard,  to  be  answered  by  each  one  in  writing 
within  the  first  fifteen  minutes,  llie  attempt  to  write  nui  an  explaiia> 
tion  dearly,  without  hint  or  rlew  from  the  instrurtur,  will  rvwal  to 
the  best  stadcot  tbo  deficiencies  and  gaps  in  hia  knowledge.  Eaeh  nae 
will  then  have  the  keenest  intcrcHt  to  know  what  is  considered  a  satic- 
factory  atiswcr  to  the  quntion.  At  tliv  next  exerciee  of  the  class,  the 
inxixiietor  can  read  some  good  and  some  bad  anHwcm,  jxtint  out  tho 
geuL-nkl  miHiukeK,  and  adrbe  tJtem  for  the  future.  No  ttK-rcise  can  bo 
Itetter  than  tbia  in  cultivating  the  habit  of  careful  exptcsnon,  and  in 
learning  how  to  make  a  clear  and  pointed  exposition  of  a  subject  in  a 
brief  space  of  time  Thie  practice  ti'nds  to  Hccure  the  accura^-y  which 
in  tbo  oral  discoRtionM  U  made  second  to  fluency  and  rt-adinccs. 

5.  Since  the  eliiiff  work  of  the  oUaa-room  ia  not  to  enable  etudonta 
to  discover  principles,  but  rather  to  understand  and  apply  them,  prob> 
ably  the  mOiiA  uaefol  method  of  intcrcwling  n  class  ia  to  pntient  to 
them  by  extracts  from  tho  newKiwiiKtm  of  the  day  hits  of  fallacious  di». 
cuHiionR  which  may  come  under  the  heat)  of  iho  subject  in  band,  and 
ask  for  criticism  and  dlxcuxition  of  them.  Uto  apposilcncss  of  a  timelr 
topic  ia  peculiarly  valuable  for  such  purposes.  In  fad,  the  pnvUcal 
matters  of  our  own  country  will  never  f.iil  to  excite  a  lively  iatercst 
in  almost  any  ctiwa  ;  and  through  tliia  Interest  the  teacher  can  find  * 
way  of  leading  men  to  study  principles  moro  carofally.  A  national 
or  State  campaign  is  very  Ukely  to  fomiah  an  ioKtnictor  with  a  plenti- 
ful supply  of  extracts  for  discuseiofl  by  hia  eloss^  The  leoimer  in  po- 
litical economy  is  not  hindered  by  the  same  dij»grt«able  obstacles,  M 
impede  the  medical  student,  in  finding  subjects  on  which  to  pul  Us 
teaming  into  practice. 

6.  Many  mind^  are  unable  to  koop  hold  of  an  ahstnotjon.  or  geJi- 
eral  priodple  ;  or  they  haw  been  untraim^  in  making  nice  distinc- 
tions  between  iduM  or  definitions.  Just  as  In  beginning  a  strange  Ian- 
image,  when  words  of  w  idcly  different  moaning  have  a  sunilarity  to 
the  untutored  eye,  tbo  diKtinctioni<  do  not  make  much  impression.  So 
it  is  in  regard  to  idcaa  and  definitions  in  political  i-couoniy.    Then- 
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I'foiv,  Tisible  expreesioD  of  the  alMtnct  rolatiooaJiips,  by  tJiagratuM,  or 
bjr  any  fibres  which  reproneDt  itio  ab«4rnct  iii  a  concrete  fonn,  will  be 
of  xtirf  ooiuiid«>rablo  •crvice  (o  the  ordinary  Htndciit.     'i'bia  inAtUT 
mnia  10  me  to  bt*  of  auch  practical  ira[>«rUn<TO  in  tmcbinjf  tbut  it 
^jrill  be  worth  whilo  lo  iUuslntte  my  incaiiinj^  by  ■  fvw  vxampien  : 
^B    ift.)  Since  ttuitQrial  wealth  comprises  all  tJiiogs  that  bnvo  value ;  since 
^m  .  capital  is  only  that  wealth  employed  in  reprixliio- 

^*  /O-i-OS^  lion,  antl  not  uevd  by  the  owner  himself  ;  anil 
Hinoc  moDuy  m  that  |Mtrt  of  wealth  in  cimuktion 
wding  in  the  tranafer  of  goods — the  relationa  bv- 
twecn  the  three  may  be  oxprcwud  to  the  coni- 
monvsl  apprcheneion  bynomc  nucb  iltivicu  &»  the 
^^  N.^^!^-  -^_^  fDllowing,  in  whiob  tlw  area  of  circle  A  repreecnts 
^B  ■  the  ainouDt  of  wealth  ;  li,  the  capital  saved  out  of 

^roo  («Ul  wwdtb  ;  and  0,  the  money  by  which  j^oods  are  traDsforrod — 
V«Bly  thai  pari  of  circle  C  beioj;  capital  whicl),  inifide  of  circle  R,  11 

btJBg  used  M  a  means  lo  prodaction. 

^     Again  (A),  it  in  seen  that  different  cUmcs  of  Inborent,  arranged  ac- 

^BDrdiag  to  tbcir  nkill,  form,  an  it  werv,  iiui;ial  Xtrata,  of  which  tbe  largest 

Bind  tbe  poorMt  paid  iscompoacd  uf  the  uiiBkilled  laborers  at  the  bottom, 

Vl^is  nuy  be  shown  to  the  eye  at  onoe  by  the  sectious  of  »  pyrAraid, 

ia  which  A  represeau  the  largest  and  least  paid  class  ;  I!,  C,  and  D, 

tUc^  the  better-educated,  and  relatively  nwro  skillfal  Ubijn^rM  ;  ending 

finally  Id  the  few,  at  the  lop,  of  tlie  mo«t  cofnjwtcnt  I'xocutive  man- 

Igen.     Nov,  if  A  were  to  become  as  fully  akilled  aa  B,  and  oompeti- 


■bould  become  free  between  all  members  of  A  and  B ;  and  if  this 

to  go  ou  in  the  sami;  way  to  in^'ltich-  C — the  effects  of  this  bri-ak- 

down  of  the  barriers  whiyh  hinder  com)K-tition  might  be  iilns- 

by  the  following  ehanges  in  the  above  pyramid  ;  the  areas  of 

B,  and  C  may  bo  thrown  togetber  into  one  area  witliin  the  whole 

which  movement  and  choice  in  perfenly  free  to  the  laborer,  and 

rhtrrin  wagct  are  in  pruporiion  to  sacrifice.     This  can  be  done  by 

ing  oiil   the  line*  "f  division  between  A,  B.  and  C,  and  by  rep- 

oting  tlie  change  by  tbe  area  included  between  the  base  and  the 

,ed  line*. 

KuunplM  might  be  continued  iu  illnstration  of  tny  method,  but 
must  suffice.     By  this  mcaits  there  can  be  planted  iuHide  even  tb' 
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doll  miod  an  outline  of  au  ides  whicli  can  then  be  modeled  ud 
■  ihaded  to  ibe  condition  of  a  natural  (ruth.  Tho  tcschor  will  find,  bjr 
Ihxpcdcnce,  tliat  an  idea  thua  given  is  ror;  itvtdom  forgotten.  Tbii 
pupil  huH  thus  onc«  turned  the  abftraclion  into  K  oooervtc  form,  and 
be  cjui  now  UHO  it  for  bitnsctf  after  bo  has  oncu  grasped  it.  It  doo* 
not  at  all  implf  Uiat  be  will  got  bard  and  dofiiiit«  ooDocptions  of  bii> 
man  affairs  by  (bis  procees  ;  for  lie  ia  ebotro  that  (bo  principle  whioh 
he  has  oncfi  seen  in  a  concrete  form,  appears  in  otber  forms,  aiid  he  !* 
vonvlantly  KMting  that  it  is  so. 

7.  In  elotte  oonnfetion  with  tbiH  method,  hut  having  an  cntinily 
different  purpose  in  view,  is  the  iuig  of  ehartx  and  graphic  represents 
lions  of  BtRtiBtics.    The  method  just  described  above  aimed  to  help  in 
finding  concrclc  expressions  for  the  general  principles ;  but  i^raphio 
mpllioda  usuallyhavo  as  their  object  to  aeaist  in  that  part  of  the  ooo- 
L  DOTQtc  proccaa  hen^tofon-  referred  to  aa  vertfication.     Every  one  kaowa 
Etlie  common  dislike  of  dn-ary  statistics ;  to  many  peniona  eolumns  of 
■statistics  are  repellent  or  meaningless.    Collections  of  faeta  regardiug 
■Danking,  finance,  taxation,  and  wages  Iwoomo  a  tangle  in  which  one's 
direction  ts  eonstimtly  lost,     llut  arranged  graphically  the  wbolo  di> 
^«eU<Hi  of  a  movemviil  is  ecen  at  once,  and  the  mind  take*  in  new  and 
rnnexpeotcd  changes,  which   force  an  investigation  into  llioir  caosc. 
Moreover,  there  oomes  a  certain  breadth  of  treatment,  when,  in  look- 
ing at  the  fact«  graphically  exprcsxed,  one  ia  able  to  soe  the  whole 
field  at  once.    There  is  no  waste  of  thought  on  temporary  aiid  acci- 
dental movements,  for  the  action  is  seen  from  beginning  to  end  at  owi 
i_glancc.     There  are  many  charts  which  would  illtuUratc  this  meaning 
rrery  distinctly ;   but  perhaps   oono  are  eimpler  (ban  the  one  here 
appended,  showing  the  »teady  and  oonlinuoua  fall  in  the  value  of  ail- 
ver  relatively  to  gold  sinoo  the  discovery  of  the  New  World.     No  one 
baa  ever  claimed  that  there  has  been  any  "  nnfriendlinon "  displayed 
Ltoward  silver  in  the  legislation  of  the  chief  countric*  of  the  world  be- 
Pfore  1616,  ut  the  farlhc*!,  and  yet  the  white  mttal  liad  been  ateadily 
on  the  decline  ever  since  the  Spanish  galleon*,  in  the  fifteenth  centory, 
began  to  pour  the  prooious  motals  of  America  into  the  coffers  of  Spain. 
In  short,  the  more  extended  collection  of  economic  data  n  now 
^ndered  poMihle  by  the  better  methods  employed  in  C«o»u«  and  Bta> 
Etistieal  bureau?,  and  the  ri-sort  to  the  work  of  vcriltcation  of  ocooomio 
principlea  by  the  examination  of  tbeeo  data  is  the  one  thing  only 
which  can  redeem  political  economy  from  the  baseless  and  eommoo 
charge  of  being  a  set  of  impractical  forrouUe.      Into  this   work  one 
can  carry  no  instrument  so  effective  and  helpful  as  graphic  represen- 
tations. In  fact,  the  investigator,  after  having  oolleclcd  his  tables  and 
columns  of  figures,  will  find  bis  gain  in  first  patting  them  in  some 
graphic  form,  before  be  can  intelligently  aoo  exactly  with  what  lie 
has  to  grapple ;  then  be  can  t«rn  bis  energies  directly  upon  the  prob- 
penu  disclosed  by  the  chart  to  every  other  eye  as  well  as  bis  own. 
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PUDiJ  painfii]  work  of  moaibs  i»  in  Uiis  way  prvurated  las 

a  few  iiunuu::<,  unJ  tlic  prarcioal  lesaona  ciiagbt  at  3  slant-tt, 

,  in  mo9t  problemtt  liio  difficulty  in  to  pol  tMwn  in  posu-s^ion  of 

rr 


fiurs  wfaiclt  one  U  about  to  iliecnm.     For  tbia  parpane,  charU  u« 
115  inaobine  of  stalwlW.     Tlmy  cau  K-  mado  on  com- 
L  .  'on  oloth  (callKl  narcentl),  wliidi  n?c*ivM  ink  (black  or 

■  gr  bine)  or  waOer-oolon ;  or  od  beavy  msniJa  paper,  made  \aT^ 
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enough  by  sticking  two  large  efaeets  togetber.    Somo  printers  can  now 

rale  this  paper  in  sqoares  to  suit  tbo  conTenienro  of  the  wurkvr ;  bat 

thi-M  gtii<ltiig-Iin<«  Ought  to  l>c  faint,  un<I  not  ho  henry  as  to  over* 

Lpowcr  tliu  linn*  of  ihv  cliarl.    So  fur  I  bsvc  tieen  Hix-Aking  of  olutU 

^or  tbo  clasfr-room.    Perhaps,  iu  ibdr  own  good  lime,  ain^li  ecoDotuc 

chaita  can  be  bought  of  educalional  agencies.     But  ordinary  co-onli- 

natc  paper,  on  a  small  scab,  i*  the  best  form  in  which  to  firwl  amuigif 

the  chart.     It  can  be  purchased  in  sboclsxt  annall  price,  and  \a  iuvaln- 

Itblo  for  both  student  and  iiuriructvr.     In  fact,  do  l(«son  is  more  stimii- 

lating  to  a  clui»  tlian  to  gtvo  thein  the  data  of  a  nubjc^tt  and  ask  thino 

to  put  it  into  graphic  form.     For  the  first  time  tliey  begin  to  mJiae 

^bat  statistics  are  not  dry  ;  indood,  any  one  who  has  turned  oTer  llw 

ibagca  of  Walker's  "Statistical  Atlas"  will  Snd  out  for  him»c)f  bow 

Bli«  oolurans  of  census  tnbiM  can  talk  to  bim  in  fonnx  nnd  colors  witb- 

out  producin};  w«ariiii:-iu,  but  even  with  a  power  to  give  a  sense  of  sur- 

priso  al  the  interest  they  excite. 

(4.  When  the  instructor  comes  to  examinations  he  will  find  several 
difficulties.  In  making  out  qnrstionv  be  ongbl  Ui  keep  in  view  that 
tliey  idiould  be  artangcd  so  as  to  tml  not  the  memory,  but  the  power 
of  the  pupil  to  ajiply  principles.  For  this  reason  the  ideal  paper  slionltl 
cont«n  nothing  which  the  student  has  seen  in  that  form  before.  Tbe 
facts  be  is  called  npon  to  explain  ought  to  be  fre«h  ones,  and  the  falla- 
««s  he  is  to  examine  sliould  be  sncb  n«  he  luul  not  prvrioasly  consid- 
ered. Btit  for  prataical  imrpoau  it  seentA  best  to  reineuibvr  that  a 
claM  is  composed  of  all  kinds  of  persons,  and,  while  the  majority  of 
tlie  questions  should  bo  of  the  character  which  I  have  described,  yet 
at  least  a  fen  easier  and  tnoro  encouraging  questions  should  be  ML 
Tbe  student  should  bo  instmctcd  to  study  each  question  witb  care ; 
and  avoid  ha^to  in  answering,  before  he  is  sure  that  bo  has  really 
caught  the  point  and  essential  idea  of  the  qucstioD.  Fairly  good  sli- 
dcflts  often  write  about  the  question,  but  do  not  answer  it.  It  should 
be  definitely  iioderalood  that  no  credit  Is  given  for  such  answen. 
Then,  abo,  the  examination  i^n  Ix;  used  aa  a  teaching  process ;  since, 
by  inserting  an  important  subject,  the  attention  given  to  it  at  tlieM 
timce  will  bo  such  *»  to  keep  it  from  speedy  oblivion.  Moreover,  it 
will  be  well,  after  tbe  examination,  to  r«ad  a  good  and  a  poor  answer 
to  each  qoeation  before  tbe  class.  They  will  know  better  what  is  ex- 
pected of  them  in  the  future— like  troops  after  their  first  fight.  After 
such  an  examination  the  iostnictor  will  find  hi«  elatut  mtieli  mont  dis* 
eiplincd  and  more  rcjidy  to  exert  themselves  in  tbe  intellectual  wrest- 
ling. Tlio  vigorous  preparation  for  the  examination  hss  really  given 
them  a  better  grasp  of  the  subject,  and  tbe  teacher  con  ciL^ily  bring 
on  a  wanu  discussion  now,  because  thoy  really  know  sometliing  and 
feel  thai  they  know  it. 

9.  When  first  approaebing  tbo  study,  it  ba*  been  found  to  be  of 
ecrrice  to  some  studontu  to  auggeet  that  on  the  first  reading  of  the 
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Uxt-book  tliey  note  in  thi>  miirg^iiis  in  n  fcir  pcni^iled  words  (h«  )a^Kt  of 
ueli  jMngrapb  sa  it  is  read  ;  tlitn,  itt  llip  close  of  the  oluipt«r,  to 
■dvise  tbe  re»d«r  to  ntviev  it  by  mcius  of  his  marifiual  notes,  and 
ibcB  malui  B  general  bat  briof  syoopiats  of  Ute  cUaptcr.  Thiit  will  both 
avt  time  and  teocb  tbat  essential  thinf; — bow  to  uludy  nipidty  but 
tbon>ii|{hly.  Il  will  destroy  aimlras  reading,  wbicb  is  so  common  in 
these  days  of  many  booka. 

10.  In  advanovd  eourvM,  inuch  of  what  ha.t  been  said  in  regard  to 
that*  details  will  bii  Iom  in]|K>nanl,  for  the  teiicbiii((  is  nuoiiutarily  dif- 
foMll  in  kind.  Such  coureea  natnrally  fall  either  (I)  into  (hose  which 
continue  to  stady  principles,  as  tbo  systcins  of  rarioiu  writers  or 
itboola  of  political  t^nnomy  in  the  past  and  present,  or  (3)  into  those 
vUcb  in-at  hixtonenl  or  practical  questions.  In  the  former  the  lectare 
i^KeiB  »  nnsatiKfactiiry  for  reasons  giren  above  ;  and  tbe  class  ahould 
tbeniaelTca  bo  ounfttanlly  wrestling  with  Ihc  fuller  dittciinion  of  sub- 
JmU  in  which  tbey  can  hitherto  have  had  only  a  goneml  knowledga 
Kiperience  seems  to  nbow  thai  %  topic,  furnished  with  rofrrcnocs  to 
vrileni,  affords  the  bi-tti  ini-th«d  of  proocdnre.  Tliiis  of  course,  implies 
a  good  working  library  and  a  list  of  reserved  booka. 

In  the  practical  courses  a  large  part  of  the  training  oonsbts  in  teacJi- 
bg  the  student  bow  to  use  books,  how  to  familiarize  himself  with  the 
icip«l  atorahousos  of  statisticH,  sueh,  for  example,  as  the  Huglish 

Pariiamentory  Doeumenta,"  or  our  own  Govemmcnt  public-Ations ; 

m  to  collti-t  faia  materials  in  a  nsefol  form  ;  and  then  how  to  apply 
ipbiti  representation  wherever  possible.     The  grMtwt  good  oomea, 

coarse,  from  putting  the  student  on  his  own  reaoarcea  at  onoe  and 
ng  him  to  dud  his  own  matorials,  look  up  biA  own  books  and 

itboritiea,  and  conic  to  a  conclusion  on  the  Subject  aHsigned  to  bin 
pendenlly  of  all  aid  or  suggestion.    The  instructor  can  then  at  the 

nfervineea  take  up  a  paper  for  criticism  and  discussion,  or  fin^t  assign 

to  another  ueulwr  for  that  pur^xxM.'.  litis  is  a  feasible  plan  ;  but. 
If  carrieil  on  throughout  a  whole  course,  it  requires  of  tlw  student  eo 
murh  time  that  his  other  work  moat  suffer,  and,  in  addition,  but  few 
•abjitrts  can  be  taken  tip  in  this  thorough  and  leisurely  way.  In  prao- 
it  liaa  lici-n  found  best  to  use  the  lecture  sj-stem  partially.     One 

bjtret  can  be  taken  up  by  tbe  inittruotor  at  regular  exerctscs,  for 
whioh  he  funiiflheo  beforehand  tb«(  references,  and  partly  lectures  and 
I«n]y  diacnsoes  the  subject  with  bis  class,  thus  guiding  tboni  steadily 
OTor  tb«  Held  and  directing  the  disposition  of  ttic  time  to  be  dcvoU-d 
10  each  subject.  In  this  way  many  more  sabjocta  can  be  reached 
daring  tbo  year.  Bui  tb<'  advantage*  of  tlic  investigatinj:  method 
can  be  partly  retainisl  by  r<-(|uiring  a  monograph  from  each  member 
al  tbe  claM  on  a  practical  aubjeet  of  his  own  selection  from  a  list 
prtpartd  by  tbe  instructor,  and  tbia  thesis  can  count  for  attendance  on 
pirl  of  tJte  lecturo-work.  In  this  thesis  the  student  is  pushed  to  do 
W  bsst  to  frive  a  really  serious  study  to  some  jiarticular  topic,  and  be 
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is  expected  to  do  it  independently  of  any  aid  beyond  general  ovenigbl 
auid  ilirccliciti  ;  aiid  ho  is  warned  tiiat  tiie  paper  will  be  of  greater 
valno,  providoii  it  ooDtain  the  bibliography  of  tli«  flubjeci  and  coa- 
fttitnt  n-fcrvneo  by  page  mnd  volame  to  bin  atithoritico. 

1 1.  The  preparation  <>r  biblivgrapbtM  \n  joirl  of  a  tracber's  duty. 
Moreover,  be  wfao  has  access  to  a  rich  and  irell<ap|)OJnti.-tl  lihnry  can 
do  .1  Etnico  to  tho  rest  of  his  guild  by  leaving  behind  biru  noi«i  of 
hiH  bookii^i  vxprricDcc*.  Tie  can  in  a  few  words  say  ivhetlier  a  book 
is  gooi)  or  bod  for  a  particnhir  purpO!>c^  or  indicate  what  par' 
contains  a  valuable  discussion,  or  furui!ili<>ti  UHefnl  faetM  in  a  m 
within  the  study,  h'or  thb  purpose  it  ba-t  boon  a  great  ootivenicm-u 
to  have  httle  blank-boolia  of  ordinary  stiff  maoila  paper,  six  inctm 
by  thrcv,  with  each  page  purfonitcd  like  postHge-s tamps  near  the  butt 
of  thr  book,  »o  that  each  ]>ag<p  can  be  torn  off  Bmootlily.  On  thi*  pa^ 
a  book  can  be  entered  under  a  suitable  hca«ling,  with  iUi  exui-i  title 
and  author,  and  room  still  be  left  for  a  very  generous  amount  of  eriU- 
Hsm  or  commendation,  or  for  nolinft  the  oontents  of  the  book.  The 
cards  can  bo  laid  away  alphabetically  by  subjeclA  iD  a  drawer,  and 
will  prove  of  invalnablo  aid  at  many  times.  Books  of  which  one  Itai 
beani  but  never  iwcn,  can  also  bo  entered  with  a  Kl.ir,  (o  \m  «ra«rd 
when  a  book  hax  been  examined.  This  wyatematie  habit  is  peculiaHj 
desirable  when  one  is  hunting  for  the  faets  on  a  oertaiQ  subject.  One 
will  in  tbiii  way  lose  nothing  by  forgetdng  where  a  Aatcment  has 
once  been  seen. 

In  this  brief  and  inadequate  way  1  have  attempted  to  snggeat  froni 
niy  own  experience  what  may  enable  othcni  to  avoid  ilifficultirs,  and 
poaubly  to  aid  in  a  more  rational  mvthod  of  teaehing  politii'al  eeon> 
omy.  It  is  ecarcvly  more  probable  that  what  I  have  said  is  all  new 
than  that  otberK  should  agree  with  mc  throughout  in  wbat  I  have  ad- 
ranced  ;  nor  is  it  unlikely  that  other  teachers  miiy  Iiavi"  many  other 
suggestions  to  make  in  addition  to  mine.  If  my  effortit  may  call  them 
out  and  aid  in  better  methods  of  t^utebing,  I  sliall  be  amply  repaid. 
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Bi  R.  0.  [UUBDRTON. 

'VTO  one  can  find  a  "  muaage  from  tJte  sea,"  telling  of  the  fate  of 
-i-^  some  long-missing  vetsel.  without  n  feeling  of  emotion  ;  but  the 
stray  waifs  that  throw  light  on  the  history  of  Imt  colonies  are  of  a 
deeper  interest,  for  they  supply  missing  chapters  in  ilie  annala  xA 
ooloniiation  and  early  maritime  onteipriM*. 

*  Jtbridsoa  train  ■  paper  md  bcTon  Ibt  QMftnphltal  StOtra  ot  (be  BrilUi  Anock 
iWUootRsL 
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HO<]uence  of  them,  aiid  of  his  consl&ot  broila  and  feuds  trilli  bis  nvif;h- 
hon,  was  banished  and  outlawed.  As  the  word]  was  ton  hidhII  fat 
him,  he  was  U.'nipt«d  to  try  to  dUcover  and  explore  the  new  Und  in 
|llio  WnBt,  of  th«'  «-xiiit4ui<-(!  of  wliieh  there  were  nunors.  He  tberetot* 
nailed  weat,  and  disKtovere^d  au  iue-bound  country,  which  he  cillcd 
"  GreeoUnd,"  becMse,  quoth  he, ''  |>eop]e  wU  I  be  nttractcd  to  it  iT  tlie 
land  haif  a  good  name." 

T)ii»  intended  fnuid  upon  i.^migninU'  waji  on  example  tliat  wm  foU 
towed  in  hia  own  day,  ai>  wt-ll  aa  in  lat«r  tinwa,  for  an  imnginatiTt 
chronicler  subsequently  asserted  that  "there  is  the  best  uf  wh«alin 
Greenland." 

In  A.  D.  9M  Eric  and  his  son  Lvif,  having  heard  of  new  lands  far- 
ther wc«t  Imviiig  bwii  sighted  by  BJartiv,  maile  up  tbt^ir  minds  to  ex- 
plore ihem,  and  for  thai  purpose  bougitt  and  filled  out  Bjnmp's  tm> 
sel.     liut  Kric  while  on  his  way  to  the  port  wad  lltrown  by  bis  botw^ 
and  took  bis  fall  as  an  omen  that  he  was  not  destined  to  give  any 
hODore  Greenland*  to  the  world,  and  be  tbcrefore  allowed  Leif  to  sail 
nwithout  him,   Bui,  from  what  we  know  of  his  proclivities,  we  may  b« 
qoite  sure  that  he  had  a  wonderful  name  already  voincd  for  that  new 
Lllaud —  Vin/und  the  Good.    Conld  word^  ploture  a  more  atlractiro  bdl 
Ffor  emigrants? 

How  mnch  of  the  story  of  the  sabeequcnt  exploration  of  Vinland 
by  hi«  son  Leif  is  pnrcly  imaginary  it  is  difficult  to  nay.     All  that  re- 
lates to  ship'loads  of  grap<«,  Mlf-^own  fields  of  vrbcal,  and  tbe  genial 
j^mi-lropit^al  winti^r  oliniatc  of  that  favored  land,  wc  may  dismiss  U 
raytbs  or  exaggerations.     Where,  then,  was  Vinland  situated  t 

We  have  one  test,  vi«.,  the  length  of  the  shortest  day  there.  Pro- 
tfesBor  Tborfaeus,  who  wrotcat  the  beginning  of  the  last  rantriry.  found 
Fthat  it  indicated  49"  north,  i.  o.,  the  latitude  of  Newfoundland,  which 
wan  probably  very  near  the  martt.  for,  though  Itafii  contends  for  the 
platitude  of  Rhode  Island,  AV  3-t'  10"  north,  tbe  latest  aulJiority,  the 
ncelandioEnglish  Dictionary  by  Gndbrand  Vigfasson  (Oiford,  1874), 
nnakealhe  hoursof  sannseand  sunset  8.30  a.  m.  and  3.30  v.  hl  (instead 
rof  7.30  A.  u.  and  4,30  p.  u.,  as  Rufn  oontends),  and  therefore  carriaa 
liock  Vinland  to  Grecntand. 

There  is  no  ]>arl  of  the  cowt  from  Greenland  to  Rliode  Island 
which  has  not  been  ponnecd  npon  by  some  writer  as  the  site  of  V!n> 
land. 

Wc  can  not  depend  on  tbe  sailing  directions  of  the  Sagas,  and  Cap- 
tain Qraab  has  shown  that,  preserved  for  a  long  time  only  by  onl 
Unditions,  they  hive  been  obangc<l  to  suit  tbe  fancy  uf  the  different 
^leraons  to  whom  we  are  indcbtod  for  their  preservation.  Wo  \\u.f«, 
however,  besides  the  length  of  the  shortest  day,  anolbi-r  guide,  vul,  that 
the  natives  met  at  Vinland  were  KaVimo6,or  a  race  resembling  them  in 
their  bontts  etc.— such  as  the  Naskapi,  or  "  Mountain eerB,"  who  are 
found  occasionally  in  Newfoundland.    Tlie  advocatw  of  tbe  Rhodo 
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bbad  tboory,  in  ord»r  u»  vxpliun  Hip  pre»eui!«  of  E)ikimo.<i  ho  far  soutli, 
luf»  NUncd  th«  liypoth«Hiit  ibai  tbc  Skrootliiijca  at  ilio  bef^nnitig  of  the 
dcf  «ntli  century  inhabited  tim  etalen  ooast  of  North  America  a.*  tur 
tOdtb  as  Rhode  IsUik],  but  were  drivcD  into  the  Arctic  regions  by  thi; 
rues  DOW  f ouud  on  tbe  itea-coaet.     Not  a  piarticlc  of  evideucv  can  be  ad> 


neod  to  aupjrart  this  idea,  and  the  Buthorition  cit«d  by  Itafo  disprove 

for  un  Icolaodio  geogrsphor  dvncribes  the  more  norlhcm  c-oimtry, 

ritnlumtriiDds,  sa  too  cold  for  batata  habitations,  and  as  bounded  on 

Mwib  by  Skraollingaland.    Thtlr  home,  therefor*,  waa  tbon,  as  U 

1  Lk,  Labrad<»r. 

Vrom  tUt!  varlom  aooounta  i*irea  by  lUfa,  J  prepared  a  map,  diow- 
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iDg  Heiluland,  Marlcland,  luiil  Viuland,  wlni;]i  [irov«-d  to  itgrro  tlni^l 
with  Uie  ina)i8  of  tlie  Nortiiero  Allaolic  by  ibc  Icclandn'  Sijf urd  StepW^ 
ntus  (1570),  and  by  GudbrandhiB  Torlacius  (ICOG),  except  thnt  I  madu 
Orntmga  Gap  run  b«twppn  Markland  and  Vinland,  in  accotdauce  «^H 
oDi;  nf  thu  .iiilhorilW  qiiuU'r!  !>)'  liim.  ^H 

II  u  dear  that  wbat  Xn.  now  called  Greenland  w«h  Mtsntncd  to  he^| 
extension  of  Uie  nonb  of  Europe,  aud  that  "  Greenland  "  cmbrnecd^l 
the  conntry  north  of  the  Strait  of  Beileiale,  Davi»  Strait  waa  looked 
upon  as  an  inlet  running  into  Greenland,  bat  not  as  a  Etrait  separatJiJ 
Greenland  from  tlie  land  to  ibo  n-oetward.  The  land  north  of  Hnddl 
Strait  wu«  called  Furdertdrandii,  and  wiu  do  cold  as  not  to  be  habilat^| 
All  the  country  Hoathof  Hudson  Strait  was  called  Hi'lliiland.a-t  ucll  wi 
SkraeiliDgaland  (our  Labrador),  and  it  was  divided  into  Great  Ut-llif 
land  to  the  north,  and  Little  llelluland  or  Markland  to  the  oontli.  ^| 
one  auooDHt,  however,  Liillo  llelluland  is  omitted  and  Labrador  divioH 
into  Hdluland  and  Markland,  iho  tatter  being  to  the  i<oiith.  1^| 
WcatbyRda  of  Greenland,  xo  oftitn  referred  to,  wait  on  the  eiar  vide  fl 
Davis  Strait,  and  was  tbe  site  of  the  cathedral.  AssQiniug  sueh  to  ^| 
the  case,  the  accounts  quoted  by  Kafn  will  at  once  become  intelligdfl 
and  consistent,  thonj^b  totally  at  varianco  with  his  theory,  whifl 
idcntific«  Great  llelluland  with  T^ibrador,  LilUe  llellntotid  with  Nvfl 
foiindland,  and  >larklnnd  with  Nova  Scotia.  H 

Rufn  qiioIcH  the  following  notice  of  Vinland  from  a  fraj^cntfl 
the  "  Vellum  (.'odei,"  No.  IflS,  supposed  to  have  be«n  written  abofl 
tbe  end  of  the  fourt^nth  centtiry :  "Prom  Ujarraelnnd  [in  Europe] 
extends  uninhabited  land  toward  the  north,  until  Grvx^nlani]  begins; 
•outh  of  QreenUnd  is  Iklluland  ;  next  lica  Markland  ;  thenee  it  is  not 
far  (o  Vinlaiid  the  Good,  which  some  think  goes  out  of  Africa;  and 
if  Ko,  the  sea  muHt  run  between  Vinland  and  Markland." 

This,  I  contend,  points  to  Newfoundland,  whicl)  cxtendit  toward 
Africa,  and  !»  «;panite<l  from  Markland  (Labrador)  by  the  Strait  of 
Bdloifle.  He  u^ldn,  "  Alt  Ihesc  countries  arc  in  that  part  of  tbe  world 
called  Knrojw,"  an  idea  that  prevailed  even  after  the  discovery  of 
America  by  Columbus. 

With  this  aocount  agreeaone  of  aTcry  early  dale:*  "Now  is  to 
be  told  what  lies  op]>osite  Greenland,  out  from  the  liay  a-liicli  lias  been 
before  named.  The  land  xt  culled  Fiirderstranda.  There  are  so  strong 
frosix  Iherc^  that  it  ii<  not  babilahle,  b9  far  v»  one  knows.  South  from 
that  is  llelluland,  which  is  called  Skiaellingsland  ;  from  thence  it  Es 
not  far  to  Viuland  the  Good,  which  some  think  goes  out  from  Africa." 

Ilencc  it  in  clear  that  the  Northmen  placed  ilie  bnd  of  tbe  f'jikimas 
Iwtwccn  a  iiortheriy  uniiibabitnMe  ntgion  and  the  more  soutlicm  Vin- 
land. 

The  same  description  says,  "Between  Vinland  nnd  Greenlnnd  ia 
Genun^a  Gap,  which  flows  from  the  tea,  called  JJare  Oeeanum,  and 

•  "  Qripfc.  iaiio.  Am„"  p-  MOi 


«n«  any  ntore  h«  n^lilmf  land.  An 
orth  Id  HOuUiwvHt,  iti  whicli  quarter  it 
Aeady,  It  U  evident  that  the  nonlierif  gain  wenl  rouad 
eon,  i  e^  to  tlic  nut,  theo  lo  the  south,  and  then  to  south- 
lad  the  wind  "  lucked  "  to  tb«  trcsl  and  eoatbivcst,  tbe  wt'stber 
va  iMwn  c<ontiBUL-d  nntctt  led.  Hi-ticc  wo  conclude  that  Bjanie'e 
driveu  lo  tbe  banlca  of  Nuwroundland,  where  fogt  coiiKtnntljr 
whence,  the  wind  Teering  to  the  exit,  south,  and  aoutbweiit,  be 
ren  into  the  Galf  of  .Si.  Lanreuc^  and  around  Newfoundland. 
be  firnt  «aw  wa*  *'  williout  mouiitainH,  and  covcrc-d  with  wood, 
nuall  licigbls."  It  wa»  on  lib  larboard  cidi?,  and  was  probsbly 
Lite  Ma)i;daleii  Islands,  or  poiuiihly^  tbe  eaittvni  etu)  of  Prinoo 
Island.  Afterward  they  sailed  tteo  days,  when  iJiey  iiaw  "ft 
covered  with  wood."  This  may  have  been  the  iiortbwcAl 
Newfoundland  near  llio  wort  end  of  the  Strait  of  BcUetclo, 
w  a  long  distauiM  \*  marked  oa  Bayfield'a  chart  as  a  "  low 
ooanl."  I  am  informed  that  tlicro  are  woods  on  it.  though 
f  be  nnftll  compared  u  iih  the  va«t  forest*  (hat  are  found  up 
:,  whence  extensive  lumbering  operations  are  now  bP-ing  car- 
Bjanic  ibrn  put  to  sea  for  three  day*,  with  a  ttouthweMteriy 
■d  taw  a  third  land,  which  was  "  high  and  covered  with  mount- 
ii'ir-irdl«."  Tliey  wanted  along  it,  and  "saw  it  was  an  island." 
rolfably  sighted  l^brador,  and,  rounding  its  soiitlu-aMt  point. 
3  it  to  be  an  island.  Thence  the;  nailed  witli  the  same  favor* 
itbwrsteriy  wind  (which  grew  into  a  gale)  for /our  daj/t,  when 
htwd  a  "  fourth  land,  which  was  Greenland." 

>yage  to  Vinland  socnu,  as  nearly  as  possible,  a  version 

nor  bcarinsii  ai«  irivan.  and  wa- 
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I  shore  was  low."     This  was  lh«rcforv  call<-il  "  Markland,"  i,  t,  wood- 

[land.    They  sailed  thence  for  Ifno  datjt  wiih  a  uonbtuuticriy  wind^tlia 

[ffppoMth)  to  thut  wbtcb  Bjarne  met  with),  wbea  Iboy  sighted  ui  ixluid 

to  the  northwwti  of  iJifi  Und,  and  uik-d  into  a  tonnd  between  it  and  k 

cape  D'hicb  ran  out  northwardly  from  thu  land.    Thcnro  ib^y  aUcd 

p  wcstwardly  round  the  cape  into  a  place  where  at  ebh-lidc  the  vcsatl 

was  Ivft  high  nnd  dry  some  disunce  from  the  shore  ;  and  n-livn  ibo 

tido  rostt  ibcy  lowvd  the  retMl  into  a  river,  which  led  into  a  lake  [or 

inlet  ?),  where  ihey  landed  and  built  bootbH. 

If  this  narrative  vt  sontetking  more  than  a  Nontc  "  Odyasoy  "  or  a 
fiction,  we  must  infer  that  Leif  tonehcd  at  Labrador  (called  by  him 
Ilellul.-ind),  sailed  thence  to  some  more  southeni  |>an  of  Lubrador 
(caltcd  by  him  Murkland),  and  tfaenco  past  the  Island  of  Uclleisle  into 
onii  of  the  many  shallow  inlcla  on  tliv  «>uth  side  of  tho  Strait  of  fielie- 
,  isle.  The  "  low  land  covcrwl  with  wood  "  and  it«  "  whit«  sands '"  may 
Fpocsibly  bo  the  part  of  Newfoundland  sighted  by  Bjimie,  or  it  may  bo 
Bimic  SaHoH,  near  Bradore  Usy,  on  the  sooth  coast  of  Labrador.  Il 
IK,  however,  evident  that  Loif  can  not  have  reached  the  couth  coast  of 
the  Gulf  of  St.  Lawrence-,  judging  by  tho  number  of  daya  expended 
on  tile  voyage,  llie  Saga  of  Karlscfne  says  liial  tJic  voyngv  from 
Greenland  to  Ilellnland  only  took  Iteo  days,  and  that  from  llfllulund 
I  IdorkUnd  (Ares  </ays.  >Iow,  Ijeif's  voyage  from  Marklaud  lo  Via- 
took  ivM  days,  or  the  number  of  days  spent  by  Bjarae  in  going 
front  the  land  first  ughtod  by  htm  to  tbo  "flat  land  covered  with 
wood."  Bjsmo's  voyage  from  the  firu  land  wigbled  by  him  to  Gngen- 
land  occupied  in  all  2  +  3  +  4  =  9  dayfc 

From  tho  Sagas  of  fCric  tl>e  K^d  and  of  Karlsefne,  we  Icaru  that 
the  voyagR*  from  Greenland  to  VinUnd  took  six  days  in  all.  llcnc^ 
Vinlatid,  tf  beyond  Labrador,  must  be  sought  for  in  Xewfoundlaad, 
either  in  one  of  the  shallow  inlels  near  the  Island  of  B<-ll('iflc,  or^ 
some  place  along  the  norlhweat  coast  of  that  island.  Thv  fact  that 
grapes  are  found  there,  aocording  to  Anspach,  lends  some  weight  ta 
:tbia  view.  It  ih  poAsible,  too.  that  tbo  Xaskapi,  eometimes  found  in 
lewfonndland  and  resembling  the  R'^ktmos  in  many  rcKpccu.niuy  liAve 
been  included  under  the  name  Sknicllings  by  the  Korthmen. 

It  i«  clear  that,  like  Greenland,  Violand  the  Good  waa  a  fraud  on 
emignuita ;  that  Uie  stories  as  to  ship-loads  of  grapes,  wU-sowu  fields 
»f  wheat,  genial  wiiilflr  weather,  etc,  were  the  prodnctions  of  Eric's 
prolific  brain  ;  and  that  we  must  first  succeed  in  finding  Greenland's 
verdant  mountains  before  we  can  hope  to  discover  tbo  vine-clad  hills 
of  Vinland  the  Good. 

n.  Tick  Colony  or  Tkbba  Nova,  ob  tmk  "  Lamd  op  tob  CoBTf 
IlEAUt." — The  history  of  RnrvpC'au  coloniitation  north  of  Florida  has 
been  httherlo  supposed  to  hav«  begun  at  tho  <v>mmcncement  of  tfas 
seventeenth  century,  except  perhaps  a  small  Knglisli  settlement  at  Si. 
John's,  Newfoundland.     It  h-ts  not  hitherto  been  known  to  historiaiis 
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Ffbtt  ihe  CBMern  portion  of  British  North  America  was  the  flrrt  imrt  of 

Uic  New  World  that  was  cxtostiiDtcd  a  colony,  tliut  from  ISOO  to  157D 

(ooimiaaioos  vera  regaUrly  itsuvd  to  tbe  Corte  Reah  m  governors  of 

^T«m  Nova,  and  lliiit  by  virtue  of  Uiiit  t^litim  on  lh«  part  of  tlio  Portu- 

>st  leant  ihivr.  i>«ttl<;ni«iitH  werf  niiuli;  by  ihc  I'ortupit-sc  tbt<in- 

Am*,  and  later  by  the  Spaniards  (aft«r  thuy  Itatl  nnnvxcd  Portugal), 

Foot  of  thrse  coloni«a  being  the  eariiosl  Koropean  Hetllnui-nt  in  Nortb 

'  America  after  the  discovery  of  tbo  Now  World  by  Cabot. 

A  flood  of  light  bM  bocn  iib«d  upon  tbi»o*rlyoolonimtion  bySenhor 
ftnntn  do  Canto,  of  San  Ulguol,  A/orvw,  wboee  mo«t  rrvcnt  publica- 
doB  on  pftrly  Portuguese  exploration  oonsista  mainly  of  a  selection  of 
dMnmenU  connected  wiib  ibo  family  of  the  Corte  Reads,  tbe  explor- 
m  and  first  governors  of  Northcjwtcm  America. 

Tbe  infomiation  contained  tn  Svnhor  do  ('anto'n  work  mablcK  me  to 
claim  for  tbe  nortbeaalero  parta  of  America  almost  a  century  of  bis- 
(«ncal  exiit«Dce  prior  to  tbe  eeventeenlb  century.  This  oolony,  em- 
taicing  Labrador,  Now foond land,  and  Nova  Scotia,  and,  under  tbe 
gnat  to  FagandcH,  probably  a  largo  portion  on  the  vn«t  coast  of  th« 
|nwBt  United  Statea,  was  far  tbe  c«rlic«t  European  colony  (except- 
ing pcrhapM  Vinlajid)  not  only  in  Nortb  America,  but  aliio  in  tbe 
Kaw  World,  for  tbe  comnuseiona  of  tbe  Corte  Reals  date  in  regular 
iDooenion  from  1500  (i.  e.,  two  years  after  America  had  been  dis- 
rtfed  by  Colorabna,  and  six  yean  after  ita  discovery  by  Cabot) 
1^79,  soon  after  wblob  Portugal  and  its  poiifiona  were  annexed 
in. 
.  oolony  of  the  Corto  Rcalii  was  not  merely  a  nominal  one,  for 
ia  Uui  course  of  the  sixteenth  century  tbe  Portuguese  made  a  settle- 
acBt  in  Cape  Rreton  in  1531,  and  another  in  1667,  while  (be  Spaniards 
— tbeir  saccowoni — wni  a  tliird  to  tJie  same  country,  Of  these  three 
(ohmtes  little  or  nothing  is  known  ;  even  the  colony  of  Terra  Nova 
Im  lost  its  place  in  kJAtory,  which  begins  tlie  annalH  of  BHtlsli  North 
Aaeric*  a  century  later  wilb  llie  arrival  of  French  settlers  in  La  Nou- 
fWle  France. 

In  IQOD  Gaspor  Corto  Real  explored  tbe  coast  of  Labrador,  proba- 
bly nearly  an  far  nortb  aw  Hudiwn  Strait,  and  also  New  found  land  and 
Nov«  Sootia.  He  brought  back  H«veral  of  tlie  nativet^  who  rcHcniblcd 
tho  praaent  Micmae  Indians.  He  went  there  again,  in  1501,  with 
tlu«e  Toasels,  but  that  in  which  he  sailed  nover  returned.  In  1603  bis 
btMtier,  Miguel,  sailed  in  search  of  tiaspar,  and  met  with  tbe  same 
fal«.  Again,  in  I50S,  an  expedition  was  sent  out  to  try  to  get  aome 
tidioip  of  the  two  gallant  brothers,  but  witliout  sncccM,  and  tbe  king, 
4iwoBnged  by  theao  diaaater^,  refuted  to  allow  Vasco  .Annes,  tbe 
ddar  brother,  and  one  of  the  oniamenta  of  his  court,  to  continue  the 
scanb. 

In  tari;  <duuia  of  this  continent  tbe  Portuguese  flag  is  frequejitly 
r«|irawiited  M  waving  over  Tjibrador,  Newfoundland  (Baocalaos),  and 
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Knva  Srutb,  which  wcro  Aomctimctt  destcribcd  ut  tfao  "Land  of 
C<>rte  Reala,"  and  as  the  "  couolry  discovered  hy  Jo£o  Alvarca." 
We  now  know  that  the  person  to  whom  tlteee  Christian  oi 
elonged  wiui  JoSo  Aivaros  Fagundes,  who  mrly  in  xhi:  eijcteenUi 
■  carried  on  fxplomllimd  in  Korthriisl«rn  America,  and  who,  in  11 
hitd  ft  gmnt  «E  Ihv  nounlry  bclwenn  th«  liicd  of  the  C.'orlp  R<-aLa 
the  northern  boundary  of  the  Spanish  colouiee,  including  th«  ** 
firma  and  islands"  discovered  by  him,  a  grant  which  for  the  firet 
inclnded  a  portion  of  the  Unitvd  Slutci. 

TradilionA  as  to  an  early  wUlement  stilt  linger  an>ong  Um 
aao*,  niio  aver  that  oertain  earth-rooundit  at  84.  Peler'ti,  Cape 
■^were  built  by  white  men  bcforo  the  arrival  of  the  French.  This 
lief  received  many  ycant  ago  a  confirmation  by  the  discovery  in 
of  these  mounda  of  an  ordiaio  cannon  formed  of  bar«  of  iron 
with  iron  bands  or  boofw,  llM»e  toward  tb<!  brei-cb  iK-iiig  the  «: 
GsL  This  gOD  attracted  little  attention  at  the  time,  and  waa  b 
up.  My  knowledge  of  this  circumstance  is  derived  from  ihe  histor'ua 
of  that  province,*  who  for  more  than  twenty  years  was  on  circuit  in 
tpi!  Breton  oncrt,  if  not  twice,  a  yi»r.  lie  frc<tncntly  Bpok«  of  the 
nigraa.and  rogretted  the  stupidity  and  utter  want  of  internet  whteb 
Availed  at  that  time  with  respect  to  the  early  hbtor^'  of  the  countij. 
An  inquiry  into  the  date  of  the  mannfactnre  of  such  guna  showed 
clearly  that  it  must  have  bcon  brought  out  before  the  arrival  of  Un 
French  in  Cape  Breton,  t  Were  these  remains  at  St.  Petci'a  vciEtigM 
of  this  early  Porlnguesij  oolony  ? 

From  a  rare  pamphlet,  "Tractado  da.s  Uhas  NovaH,"  by  FraoelMO 
de  Sousa,  written  in  1570,  and  published  at  San  Miguel  in  1677,  Benlwr 
do  Cauto,  in  hia  "  Oa  Corte-Iteaee  "  (pp.  8fr-93)  eopice  an  account  of 
the  colony  in  qneslion,  and  has  also  given  uh  a  description  of  the  dis- 
coveries, and  a  copy  of  the  comniiK»ion  of  JoSo  Alvarez  Faf;^iidt*. 
It  appears  from  this  tlinl  the  (colony  wan  planned  by  itofnc  tioblo> 
ion  at  Viaoa,  con)iei|u«i)t  npon  the  discoveries  made  by  JoSo  Alvarta 
^agundes.  Tliey  Kont  out  a  sbip  and  a  caravel,  but  Newfouotltand 
L(Baocalaoii)  having  been  found  too  cold,  the  settlers  niled  to  the  west 
ind  Houthwetl,  and,  having  lost  their  shipe,  were  obliged  to  remain. 
^Kews  waa  subsequently  reeeivexl  from  them  through  Rlmtayans,  wbo 
were  then  in  the  habit  of  frequenting  that  coaKt.  Tliey  a.tk<:d  for 
pric&tN  ;  Mid  that  the  nativm  wore  well  diHpo«ed  ;  and  that  the  coun- 
try (irodueed  "nutx,  chestnuts,  grapes,  and  other  fruits,  ehowing 
goodness  of  thettotl." 

Allusions  in  early  writers  point  to  the  cziatenoa  of  this  early 
gneee  colony.     Anthony  Parkhurst,  in  a  letter  published  in  lATH,  wlttn 
speaking  of  the  excellent  timber  in  Capo  Bnrton,  Kays  :  "  I  could  oat 

*  ioAf^B  RalEbuitM),  Ibe  aathoi'i  father. 

f  niii  mldo  "AniUetT,"  ia  ih«  "BtKTolopMdh  IMtuinIc*,"  lajn  tbu  nxb  p^j 
vera  BMdo  fran  IHW  to  IMS,  when  caA-inaa  (piM  >on!  Inl  lnt»d«ced. 
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Ind  h  in  my  lic^art  to  make  proof  whotlMr  it  be  trur  or  no,  that  I  have 
nadiUid  beard,  of  I-'rcncbintti  luid  FortdgAlti  to  be  in  lliiu  river"  (the 
St,  Uwronoe)  "  and  about  Cape  Breton.  If  I  had  not  b«icu  deceived 
kflh*  vile  Ponuga«a«  dcKttndiag  of  tli«  Jewa  And  tbe  Judaa  kind,  I 
U  not  failed  to  b»Te  Marcbcd  ifaat  river  and  the  coast  of  Cape  Bro- 
tan  whioli  ntiglit  bave  been  found  out  to  have  bnii^titic-d  our  coDutrj." 
TIm  ootooy  of  Fagundes  of  1521  \xv*  Uicn  uokoowD  to  Iiiiitorians, 
ibough  tli«  cireamstanccs  tbAt  led  to  tbc  atlcinj>t  to  colouii«  Tern 
S'tnhave  not  eecaped  att«uliuu.  Fsgundea  had  already  been  an  ex- 
ftanr,  and  bia  name  ia  conuecled  with  the  nortbeaat  eoatit  of  America 
i<f  (arlj  cluut*,  while  bia  discoveriw,  aa  wo  have  seen,  are  referred  to 
ID  Lit  eoounlaaion. 

\Va  abio  meet  with  a  probablo  rofrrcncc  to  Uita  colony  in  coiincctioa 

■till  tiie  cattle  and  r wine  will i-b  Champlain  (1618)  Mys*'wrrv  loft 

tUm  "  (SaM*-  UUnd)  "  more  tlian  sixty  yean  ago  "  (i.  c,  before  1QS8) 

I;  ibr  Portugueae.    In  Ilaiea'e  report  of  the  voyage  of  Sir  liumpbrey 

Uiibtrtt  givi'O  by  Ilakluyt,  and  probiibly  written  about  1S83,  he  eays, 

L.    "SibUnilyetb  about  twenty-fivolciiigiii;!  to  ihvMiawardof  CapeBrcIon, 

BwUtlMr  we  were  detcnniued  to  go  upon  intclltgenMi  wu  bad  of  a  Port- 

r^Bfp]  daring  oar  abode  at  St  John's,  who  was  biinsetf  present  when 

i     U«  Portagti«M  (about  thirty  years  past)  did  put  on  tbc  said  inland 

both  ii«at  and  awine  to  breed,  which  were  since  exceedingly  niuiliply- 

iag," 

Jt  Bppcsars  tbat  the  Baron  do  Lory,  in  151^  landed  some  cattle  at 
(Wo,  and  tlie  remainder  on  Sitblu  Island,  on  bin  abandoning  his  inten- 
liMof  forming  a  nttilL-ment  in  Nova  Scotia.  It  Mcnis  »W  probablo 
ibl  lli«  Portuguese  must  for  the  same  reasons  have  landed  their  cattio 
itSablv  laland,  and  that  the  dat«  is  the  probable  time  when  the  settle- 
MM  of  Ka^^ondM  was  broken  up. 

III.    A     PoHTV^lVmB    SBTn.KHtXT    AT    I.XOA.tlBlI.   CaPK    BbETOK, 

ti67. — 1>«  La4;l  (book  ii,  chapter  v)  tells  us  iliat  tho  Portaguese 
flaeed  Port  Ningani  from  eighteen  to  twenty  leagues  to  tho  northwest 
el  tba  C*pe  whit^h  afterward  gave  its  name  to  the  Uland  Cape  Breton, 
"wbare  they  formerly  lud  a  M.-Ctlcment,  which  tboy  bave  since  ahan- 
ihRad."  Cltamplaiii  aay*  that  the  Fortuguesc  wore  forced  to  do  this 
kj  the  eohl  and  rigorous  climate. 

Until  recently  this  was  all  we  knew  about  thi«  colony,  bni  Senbor 
L  do  Caato  has  now  di»coTer«d  a  MS,  charter  in  the  Torre  do  Tumbo, 
St  Lisbon,  from  wbioh  it  appean  that  the  king,  on  May  4, 1067,  ap- 
fwinlrd  Manuel  Corte  Real  notary  pnblio  of  a  colony  about  to  bo 
fonaded  in  Terra  llova,  and  for  which  two  sbjpa  and  a  caravel  wore 
tbw  abont  to  start  from  'J'erceira.  In  ttV7!>  the  captaincy  of  that 
colony  wu  conferred  upon  Vasco  Annes,  the  fourth  in  succ«ision  of 
^he  Cort«  Ifval*.  Tlie  author  of  th«  "  Triictado  das  Bhaa  Nova*  "  ap- 
^Ppui  to  bave  sailed  with  tlie  expedition  of  ir)4i7,  and  il  is  <)uite  clear 
tku  up  till  tbon  no  tidings  from  the  colony  founded  by  Kagnndes  hud 
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I  lieon  racwivcd.  It  in  niso  clear  thnt  s  PortngacM  colony  exisUd  ^H 
«om«  time  »t  Iiij^ihli,  which  won  abandoord  od  accotint  of  tlw  c^H 
Wae  Isgianiiib  the  aiie  also  of  Fagnndes's  oolony,  aa  well  aa  of  j^H 
soltlcmtnt  made  in  15G7?  It  Eecms  improbable  that  tbe  coloov^n 
1531,  cut  off  from  nil  commuuicjitton  from  the  motbcr-coUDln'  fcr  J 
half  a  eentury,  abuuld  linrc  survived  ttutll  1^7,  and  we  are  for««iI  I 
to  concludo  that  tbe  catllu  and  siciiie  K'^ft  on  Sable  Inlnnd  in  IS&I  I 
were  ibe  property  of  the  Fagundet  colonists,  who  bad  abaniloiMiI  I 
their  Bcttlonicnts.  It  scorns  clear,  at  the  same  time,  that  the  coloaiati  I 
who  sailed  in  1307  wcro  aware  that  Fagnndcs  bad  fonnd  Ncwfoand- 1 
land  too  cold  for  «  Hctlliyment,  and  bad  given  the  preference  to  Cap)  I 
itrcliin.  Wcouitt  assume,  therefore,  llial  the  roloinsis  uf  I'>D7  Kctllod  I 
some  place  in  Cape  Urelon  or  Nova  Scotia.  Champlain  says  tin-  PojtJ 
Ofvem  abandoned  their  settlement  at  Ningani  (Inganish)  on  aeoc^H 
of  the  wid.  A  Portuguese  gentleman  informed  nic  hut  winter  t^^ 
there  cxiMisl  a  irndllion  nt  Viana  that  tho  colony  of  Tor™  Sova  mal 
Hold  to  the  English  on  aet-ount  of  tbe  cold  climate.  Senbor  An  Canto  I 
refers  to  a  similar  tradition,  but  applies  it  to  tbe  colony  of  15*21,  Ja-j 
stead  of  to  that  of  1667.  Iliia  sale  must  have  taken  place  after  ItWT,  I 
for  otherwise  the  Portuguese,  having  sold  out  their  rights  to  the  Hog- 1 
litih,  wuutd  hnnlly  hnre  attempted,  after  the  traiufcr,  to  make  a  settle- 1 
ment  in  that  country.  I 

IV.  A  SfAKMii  Srttlkmkxt  at  8tdmkt,  Capb  Bbkton  (Bi-jLmnil 
Harbor),  betwees  1S8(X-'97. — We  are  told  that  in  the  seveDtcenth  cent- 1 
diy  Louisbnrg  (called  English  Harbor)  was  frequented  br  (be  EDg-j 
lub  fisbenaen  ;  8t  Ann's  by  the  French  ;  ami  Spanish  Harbor  by  the 
Spaniards.  Why  was  Sydney^-at  one  time  known  a«  Spanish  Harbor 
— the  favorite  resort  of  Spanish  fishermen?  About  the  time  Fognnilci 
sailed  to  Cape  Breton,  the  Sjiaiiiarda  seemed  to  ijuestion  his  right  to  i 
that  country,  as  ap)>cant  from  the  Spanish  map  of  Ifi:^,  wbere  tha  I 
Spanish  line  of  demarkation  includes  Cape  llreton  and  Nova  ScoUa,] 
leaving  Newfouudland  to  tbe  Portuguese.  It  is  probable,  however,] 
that  the  Span! ardx  did  nol  prM'tically  question  the  elaimaof  the  Porto- 1 
guew,  which  were  specialty  guanled  in  commiasions  to  SpaiiiiKb  exp]o^  | 
era.  In  1580,  however,  the  question  was  settled  by  the  annexation  of  I 
Portugal  and  its  dominions  by  Spain.  We  know  that  toward  the  c!om  I 
of  tbe  sixteenth  century  a  Spanish  colony  was  sent  to  Caj>e  Breton,  and  I 
we  can  adtume  that  it  sailed  some  time  after  1S80.  Our  only  account  of  I 
it  b  a  melancholy  one,  f<ir  Cliarlevoix  say*  that  the  forty  poor  wretdml 
whom  the  MarquU  dc  la  Roche  left  on  Sable  Island  (1596)  "found  otij 
the  s«a'«bor«  some  wrecks  of  vessels,  out  of  which  they  built  bamuikn 
to  protect  tbeiDselves.  They  were  the  rtmain*  uf  ,S/iatii»h  ventm 
icArcA  haH  wailed  lo  MUk  Cnpe  Breton.'*  Any  one  who  has  seen  tbiJ 
wreck -ttt  re  wed  coast  of  Sable  Island  must  remember  it  as  suggestinu 
a  graveyard  af  vessels.  Those  that  have  been  there  a  few  yearn  anJ 
MOD  covered  by  tho  drifting  sands,  and  the  half-baricd  ekelctoDs  on 


RELIGION   WITHOUT  DOOMA.  51 

hKT  WTVcki  aro  to  be  counted  bv  lfa«  doicn,  in  different  Btagea  «f 
Mpoltun  nnd  decay.  It  ia  probsble,  therefore,  that  tbese  wr«cln^ 
vbleh  w<Tc  ufted  by  tbe  Frencb  convit-ts,  can  not  bavs  been  tliere  mjuty 
ytan  jirerioiislj-.  The  date,  therefore,  of  this  SpAjiiah  expedition  to 
C»pe  Breton  mnet  have  been  bctwevn  12M  and  1606. 

An  inlet  ia  Sydney  Harbor  \*  NtiH  known  as  the  "  Nortbw»t  Ann 
tfSpanbb  River." 

Wa  have  nt>  acooiint  of  the  fate  of  thin  colony,  bat  we  may  infer 
llal  it  only  existed  for  a  sbort  time.  Tbe  Freoch  took  posoeaaion  of 
lail  colonixed  that  country  early  in  the  Bevenlcrnth  century,  wid  their 
vriier*  are  silent  m  to  the  existence  of  any  Spnnixh  tettJemcnt  there 
ii  (hat  time. 

So  ihorougbly  forgotten  is  this  lost  colony  of  Terrs  Nora  that, 
thodgli  tlioro  are  many  Porlngue»e  names  that  enrvive  on  the  map  of 
Notllieastem  America,  they  no  lon(;or f u^^test  their  origin  or  meaning. 
Pew  persona  imagine  that  ihc  Bay  of  Fimdy  ia  tlie  "Deep  Bay," 
or  Btya  Fonda  ;  or  that  Cape  Race  mean*  the  "  Bare  Cape  "  or  Cabo 
tuo.    Tbe  "  Land  of  the  Corte  Reala"  knows  tbetn  no  more. 


BEUGION  WITHOUT  DOGMA.* 

Br  GEOKGE  ILES. 

VTO  [>tirpo«e  in  the  sttidy  of  history  is  more  instraetire  than  that  by 
-LN  which  we  tnce  the  progrewt  of  freedom  against  authority,  of  in- 
qutj  M  oppoited  to  dogmatic  asM-nion,  of  reason  and  right  against 
■htinry  power. 

A*  I  ahall  bare  freqneot  need  to  speak  of  authority,  it  may  be  well 
to  ilucriminate  between  its  various  species,  and  stale  with  what  apecifio 
iptaning  the  term  is  to  be  used  in  this  discourse.  In  the  instruction 
<H  tlM  yoaiig  we  all  admit  that  authority  must  bo  the  principal  method 
(■ployed.  In  early  yeam  many  leHKoni  were  taught  un  chieAy  on  that 
pcineiple^the  rules  of  arithmetic,  tbe  relations  of  geometry,  the  for- 
■mIm  of  logic,  the  rudiments  of  physics,  with  sundry  theorii-K  as  to  the 
fold  nature  of  electricity  and  the  atomic  structure  of  matter.  BeNides 
(kwo  wor*  leasons  in  history,  which  inelndrd  the  sutcment  that 
I  was  a  martyr :  and  lastly  the  Church  Catechism — all  the«e 
I  wo  diligently  commit  to  memory  and  regard  as  truth.  With  the 
Ipse  of  years  came  the  perception  that  the  lessons  of  childhood  and 
"atJi  wore  not  all  of  cjual  validity.  The  mathematics  and  logic 
icb  appealed  to  the  andonttanding  remained,  so  did  the  largest  part 
fpby«i(«:  the  hypothetic  nalare  of  electricity,  however,  and  of  ibo 
Kmctun)  of  matter,  being  deemed  something  else  than  ccr- 
•  A  Uotuni  dnllrerol  ai  UantnMl,  AutJi/,  Jf«rcA  80^  IS$k 
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tain.  Our  views  of  hiatory  anclervrent  same  change,  and  Charles  I 
waa  rcmovi-d  from  our  roll  of  the  army  of  martyn*.  Tho  rovcnid  bed- 
tonccs  of  tho  Catcckiifm,  which  no  t«r»i>ly  told  tlic  origin  and  ddftiny  of 
nil  thii^a,  the  nature  aitd  intuiitionit  of  thu  Supn^c  CauM-,  wisrc  nb- 
inittcd  to  teste  which  tuft  Uil-iu  of  aomeirhat  leu  force  than  of  old. 
llie  maturing  powers  of  reason  passed  judgment  on  the  authoriii«i^ 
left  some  of  them  andisputcd,  regarded  othen  as  approaching  correct- 
ncM  with  more  qt  Icsa  probabUitj,  and  placed  others,  again,  in  the 
category  of  unsupported  aMertion. 

Ah  a  typical  taw  of  allowable  and  Icgttimato  authority,  let  ns  talis 
the  statement  by  Dr.  Tyndall,  that  watery  \-apor,  suNpcndiil  in  tlid  aV 
moiiphere,  acts  as  a  powerful  abeorbenl  of  heat  radiant  fruin  tbit  earth. 
Vt'e  accqit  tho  statement  because  it  is  andisputed  by  physicists  who 
ar«  compct«iit  to  execnta  testa  of  it,  and  becanae,  should  we  cliooee 
to  booome  iD8tmot«d  in  tho  motbods  of  research  which  Dr.  Tyndall 
employs,  we  could  verify  bis  eoncluaions  ait  maiiy  in<|uiTfrR  liave  dooA. 
Genuine  authority  gtvcH  tut  proofn,  it  prcdicta,  and  fulfillment  follow*  i 
llie  geologist  decUi«s  that  cert^n  strata  may  be  ooal-bearing ;  we  sink 
a  shaft  and  6nd  the  fuel,  llie  meteorologist  forecsata  the  weathef 
Iwenly-fpur  hours  ahead,  and  the  skies  verify  his  prognosticatioDi; 
Venus,  we  arv  told  from  the  obMrvatory,  is  to  cro«a  tltc  volar  disk  at  a 
apucificd  time,  and  piinctunlly  to  tha  instant  the  planet  appeara.  Frora 
etabotate  consideration  of  the  molecular  groupings  of  certain  con* 
pounds  of  csrbon,  a  Oennan  chemiat  thought  that  a  substance  which 
he  sought  to  build  up  from  its  elements  would  poeaess  great  beauty 
and  value  as  a  dye-stuff.  Success  rewarded  his  patient  labor,  and  a 
new  hue  wax  placed  at  tho  diit]K>»al  of  the  textile  mannfacturer.  Tha 
kind  of  authority  which  avax  of  acJenliflo  aehiorement  exert,  am)  ' 
all  men  of  i>)K-ciat  gifts  of  talent  and  character  enjoy,  la  an  utit:i  <  , 
to  which  we  owe  intelligent  and  cheerful  allegiance.  The  world  ad- 
vances by  leadership  of  this  kind  and  by  loyalty  to  such  leadership. 
But,  when  a  theologian  says  that  the  world  wa«  made  from  nothing, 
that  man  was  created  from  tho  duMt  of  tlie  cartli  by  instantmioous  fial, 
and  then  caused  to  be  tempted  to  his  fall — when  we  find  oil  tho8# 
awnmptions  mado  the  bosia  of  an  elaborate  and  definite  schnnv  uf 
ttupernatural  theology — we  confront  what  seems  to  us  the  authority  <Sf 
unproved  assertion,  which  reason  questions  and  science  ignorea. 

The  history  of  every  thinking  man,  in  his  separation  of  tho  autborh 
ties  contending  around  him  for  obedience  into  valid  and  invalid,  is  a 
summary  in  some  sort  of  the  history  of  the  raoo  in  its  gradual  i^nanci- 
pation  from  dietatonliip  in  science,  in  the  state,  and  in  theology.  Tho 
records  of  science  show  ns  the  common  caae  where  men  of  exlraordl* 
nary  genius  have  risen  so  high  above  their  fellows  as  to  excite  rercrenca 
for  their  results,  rather  than  emtdatton  of  (heir  methods.  Tho  price 
paid  by  mankind  for  towering  ability  has  often  been  tho  prodnetiaa 
of  generatioiia  of  mere  <|noteta  and  oommentators,  who  revered  the 
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work  of  a  mastrr  u  Loo  ii!U*rc(l  to  require  ad>]ition  or  unproTcment. 
Ptulemf's  »3rattm  of  ibe  univonift  vaa  ao  great  an  ftdvanoe  on  ilic  m- 
plaaatiooa  TTbicb  prcced<^<i  it,  Uiat  for  aixU-en  dreary  centoriea  it  wa« 
impcwed  upon  students  of  the  heavens.  Not  ODtU  the  timn  of  Coper- 
■ions  waa  the  theory  entnb  lis  herd  that  the  Biin  te  the  center  of  our  tjra- 
um,  as  ajc^inst  the  notion  thai  the  snn  and  planou  rerolve  aroond  the 
Mrth.  Aristntlp  luul  Ruefa  a  wonderful  granp  of  luind,  had  no  coinpre- 
WoMvc  knowliNlge,  and  waa  a  man  of  iki  much  conatroctive  f[«Dtua, 
tbat  admiraliua  of  him  panlynJ  reseaivh  in  science  for  n«atly  tiro 
lluraaaiMl  years.  Whewell,  the  historian  of  the  induotive  (ciencea, 
•bovn  bow  Aristotlr*s  Ilcllenio  loro  of  pynimrtry  in  tliougbt  lod  him 
to  bridge  gap*  in  rvi'Ii'noi-  and  indnfilion  by  verbal  pro  position  a.  His 
workf  prWHMited  a  ficlitioaa  eompletcoett  which  imposed  upon  students 
far  agca.  JUere  oonroent  and  eipansion  gave  place  to  original  work 
Mtly  wb^n  Bacon,  Galileo,  and  oth«n  like  tbem,  taught  tliui  the  way  to 
know  Nature  waj  to  obiCTTe,  experiment,  and  g»'npraliw',  ^Vhen  ibe 
aelbods  of  jViiiddili!  and  Ptot«my  aa  observers  were  imitated,  and 
wben  their  resnila  ceaeed  to  be  echoed,  was  science  born  again,  to 
adiieire  wonderful  victories ;  then  the  gooae-«t«p  of  the  schoolmen 
bacame  the  onward  march  of  exploration. 

llie  revolt  a<^n<it  the  prcdominaoco  of  dasxienl  education  in 
faror  of  thai  of  «cienc«  is  a  noteworthy  Htgn  of  the  times.  Greek 
and  Latin  literalurea  used  to  bo  betd  to  fumisb  a  mental  training 
obtainable  by  no  other  studies.  Now  the  domiuion  of  words  is  pus- 
tup  away.  In  teebnical  srhool*  and  college*  students  are  brougbt  into 
ifirect  contact  with  tliefactjiof  Nataro,  and  are  taught  Ivow  to  interpret 
liieae  facta  into  principleaL  It  t*  becoming  more  and  more  widely  held 
lliat  clu>  aneieut  literature*  only  provided  a  g\-ronaaium  for  the  mind, 
tsmilu  wbereio  can  be  profitably  superseded  and  included  by  that 
afforded  in  the  tasks  of  tbe  laboratory,  the  workshops  or  the  botanic 
ftald.  Instead  of  repeating  Greek  prose  and  verse,  the  student  of 
aeteiica  ia  tauglit  wkill  in  tbe  n«e  of  his  Bcases  and  rea^ioning  powen, 
it  being  intended  that  be  iball  ko  acquire  knowledge  as  to  l>c  able  to 
add  to  knowledge. 

As  in  the  history  of  science  and  education,  so  in  that  of  tbe  state, 
kW fflllKirity  declined  before  the  spread  of  the  love  of  frcr<<Io«).  Tlte 
iMdfy  of  European  and  American  eirilixattmi  i»  tbe  bistory  of  the 
fradoal  recognition  of  the  individiiara  right*,  as  against  tbe  claims  of 
nonarrhy  and  ariaiocracy,  of  privileged  persons,  families,  and  classes. 
And,  however  iroperfeotly  democracy  may  fulfill  the  expectations  of 
ita  advocAtes,  through  freedom  havini;  often  come  before  education  in 
RifHitudtMlity,  one  thing  is  clear,  its  idea  is  better  than  those  which  it 
faM  diupbenl — tbe  idea  that,  as  each  individual  man  hsa  duties  to  the 
■tale,  be  haa  oorrelatitc  riRhtu  which  entitle  him  to  a  voice  in  appoint- 
iftff  tboH  who  make  the  lawn  and  cxecuEe  tbem. 

In  ita  advance  from  autbority  to  freedom,  tbe  biatory  of  CbtiBtuu 
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Ibeologjr  gappties  a  parallel  to  tliat  of  ftolcncic  and  ibat  of  tbe  BUitt' 

Christianity,  based  on  ibe  claim  uf  it«  founder  to  be  the  Lord  uul 

Saviour  of  men,  finds  its  atrong:cRt  and  mo$l  consistent  cxponvnt  to 

Ltbe  Roman  CaUiolio  C'liurcb.    Tliai  Church  presvnta  iu  iloginae  wiih 

Absolute  claims  lo  trutli  and  iufallibilily,  and  demantlii  ilie  oontpltru 

fiubcniBsioD  of  mind  and  will,  as  the  reprewntativo  on  earth  of  tlic 

L  Divine  Saviour.     The  yoke  of  ttiis  Chnrcb,  tliough  firmly  fixed  about 

Itbo  nocks  of  its  followi-ni,  grew  ao  burdviiaoinv  at  last  that  the  B«for- 

unation  arose,  and  bttliof  vra*  transferred  by  millionji  of  uu-ti  from  tbp 

rJnfallible  Church  to  an  infallible  book,  which  book,  however,  wua  lo  be 

interpreted  in  the  light  of  priTat«  judgment.     While  tbe  ecclesiasltcal 

govemmeQt  of  Rosie  was  discarded,  much  of  its  cre«d  was  retained; 

and  to  this  day  ProtestaDtUm,  in  it«  ntu»ti«tic  and  more  authoritative 

forms,  is  scarevly  to  be  distinguished  from  iU  parent     DiasntisfiHl 

I  with  the  Biblu  as  an  infallible  standard  of  faith  and  momlK,  ili«  lib- 

Mral  Churches  have  discarded  it  from  its  place  of  aupremu  autburity 

lud  accept  Christ  as  spiritual  Lord  aud  teacher.     I'he  Liberal  fold  in 

rtuni  has  developed  a  school  of  murb  influence,  which,  unablo  to  bow 

to  any  external  guide,  looks  within  and  find*  in  tnloition  dircctJca 

sufBcienl  for  spiritual  Hfc    The  hi«tory  of  Christianity,  from  the  time 

of  tlw  aposUn  to  that  of  Theodore  Parker,  manifests  first  iltt!  gruiJual 

kerolutioB  of  authority,  and  then  t«IU  as  how  by  abusing  its  power  and 

Hieconiing  corrupt  and  arbitrary  it  incited  tlic  rebellion  of  bold  and 

free  men,  who  point  by  point  have  taken  the  citatlohi  uf  awenion  and 

udogma.    Theology  proven  on  namiiiatiou  lo  be  no  more  than  the 

r?iewa  of  Xuttirc  cTiivriained  by  obeer^ers  in  the  remote  past.    TIuiw 

Tiews,  formulated  into  creeds  aod  cryfitallizcd  into  institutions,  bave 

rwtablished  cburohes,  mled  not  leas  by  tbe  love  of  power  tban  by  the 

pdwtre  to  do  good. 

The  cliurch-inakcra,  in  a  very  differcul  ojiiril  from  that  of  men  of 

science,  have  not  dcAlt  directly  with  facts,  but  with  opinions  aboal 

facts,  and  on  examination  it  would  appear  that  they  have  proceeded 

ion  some  erroneous  lines.     In  refusing  compi'ten^'y  to  tbe  intellect  in 

Ills  attempt  at  dealing  with  the  piublcin;'  of  life,  Ihe  iheologians  hav« 

on  another  hand  overrated  tbe  )>owent  of  this  aamc  intellecL 

While  affirmiDg  the  supremo  mystery  which  infolds  the  uiiivente, 
they  Iiavo  inconsistently  given  verbal  explanations  of  that  mystery. 
In  the  same  page  which  speaks  of  the  UDtrustworlliincKt  ajul  weakness 
of  the  human  mind,  wc  may  liiid  a  full  acoounl  of  tlie  origtii  and  des- 
tiny of  all  things,  and  an  analysis  of  the  Divine  nature  and  intenUon. 
The  dopreaation  of  human  ability  and  the  need  of  modesty  in  attack- 
ing the  great  qnntioas  of  life  and  death  are  stated  very  forcibly,  ud 
lheniug>un  solutions  an)  offered  us  of  all  that  a  little  before  was  de- 
clared inscrutable.  In  endeavoring  to  rise  from  Xature  to  a  ctincep- 
tion  of  a  creating  and  mltog  spirit.  dilTcrent  in  character  from  what 
ketwervation  of  Natore  would  lead  ns  lo  imagine  that  spirit  to  be,  tbe* 
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bu  becomo  Involwd  in  endloM  contra^lictiotiiL  Tlte  Cbriniaa 
the  I>«ity  wohW  seem  to  have  U-en  dcvelopud  in  ibe  lighi  of 
ibo  tjmpBibivo  wbicb  h&ie  arben  in  llin  dotoceiic  and  Hocial  life  uf 
mu.  These  aympatbies  witli  their  allied  Beutimciita  have  K-cn  iid- 
wunaUbly  projected  oai  beyond  their  proper  tiplicrc,  that  of  huninn 
tffairai,  into  au  idea  of  tb«  Pivioe— it  boinff  foi^otteo  in  the  procciM 
tbM  Nature  in  the  broad  vil-w  in  the  fulicHt  in aui festal lun  of  divine 
fover  wo  know,  and  tliul  from  Nature  facrMt-lf  in  her  manifold  operu- 
tiooa  should  wo  try  to  integrato  a  conception  of  tlH  informing  .Spirit. 
Heikcc  the  diacrepancy  between  the  conocption  of  the  tbeoloffical  Deity 
»d  iha  facta  of  the  nnivcrM.  I>o  the  proceMca  of  Nature  exhibit 
■yiopatbjr,  mercy,  or  Iova  ?  Or  clo  we  not  rather  obM'rve  in  them  the 
tmifonnily  of  a  power  manifeated  tlirougfa  an  inBiiiie  tncekaniitm 
which  ncithiT  exeuaes  ignorance  nor  aparca  weakness  t  Yet  so  widely 
and  in  our  view  so  UDJu^tiflably  have  the  ideas  of  God  and  Nature 
diYWgcd,  that  we  find  Teuiiyeon  asking,  as  be  depicts  the  agony  of  the 
Hngglf  for  existence  and  the  profoae  wafit«  of  organic  life,  "Are  God 
ud  Kature  then,  at  ttrife  ?  "  Any  theory  of  the  universo  which  en- 
deawratolM  coni|Hrehensi*c  muxt  aubtlue  the  impulses  of  sentiment 
and  ■mflUon  and  face  all  the  facts  of  experience.  The  natural  order 
tboin  Uf  redundant  life  as  necessary  for  the  con)i>ctition  nrhcrcby  the 
Stteit  individuals  and  species  may  survlT*  and  advance  II10  tittcet 
nay  not  from  the  human  stand-point  always  be  the  hcM  or  tlie  highest, 
for  the  parasite,  protected  from  coiitest  in  the  stomneh  of  a  man  or 
hon^  may  degenerate  and  aNsume  a  ly|>e  lower  than  that  in  which  its 
oxiaumeo  bc^n.  Tbe  system  of  prey,  tbe  thousands  of  species  of  para- 
Kim  which  make  the  days  of  so  many  nobler  types  of  life  misiTable 
sad  short — all  this  does  tbenstnral  order  include,  no  less  than  the  cul- 
nioations  of  human  coaacioaiDcss,  gcnins,  and  conscience  which  thrill 
u  with  tlieir  power  as  if  we  stood  in  the  very  pn'scncc  of  the  Divine, 
Nature  presents  to  our  view  and  study  a  mecbanijini  of  infinite  com- 
plexity. Its  rules  of  action  we  may  know  in  part,  and,  nheti  we  obey 
thai  knowledge,  happiness  can  be  ours  ;  but,  however  diligent  we  may 
be  in  study  or  willing  in  our  obcdienc>c,  all  its  laws  wo  can  never  dis- 
cern, and  its  wheels  may  Mizeus  and  punfnlly  mar  or  quench  our  lives 
U  aoy  moment — tbe  lurking  germs  of  disease  hy  inheritance  within 
W^or  flo«ting  in  tbe  air  aiound  us,  the  incalculable  forces  of  uarth- 
qnaka  or  tornado ;  the  liabilities  incidental  to  modern  lot^oroolion,  and 
of  the  processes  of  modern  industry.  These,  together  with  the 
exertion  of  hnman  malignity,  all  besot  us  as  subtractions  from 
y  in  life.  Our  ajnupatbies,  baffled  in  their  endeavor  to  find  scope  he- 
bd  the  limits  of  human  relations,  return  thither  to  tbeir  source,  as 
riisps  to  thn  aole  legitimate  sphere  for  tlieir  exercise.  Humanity  ro- 
though  tbe  pnpreme  cause  continue  undefined.  Tn  the  spirit  of 
et  wluit  the  theologians  say,  we  find  ourselves  acknowledging 
ittabilitr  to   rise  from  phenomena  to  ullimalo  cause  or  essence. 
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D«oliniDg  to  attempt  Noltitionii  of  Cb«  origin  and  destiny  of  tbe  iirI 
verse,  we  would  endeavor  to  attack  undone  work  for  mankind  near  ■ 
band,  negleotiog  in  the  mean  time  all  discuseion  of  tbo  remote  and  in 
poMible. 

Xot  only  in  lh«ir  ov<!rraling  tbe  powers  of  tho  intellect  did  on 
forcfathcn  err,  bnt  alio  t*  sorionnly  in  tlunr  views  of  knowablit  trot 
did  tbey  exhibit  immaturity  of  tbouglii.  Troth  may  be  defined  as  th 
reality  of  ihinga  underlying  our  partial  knowledpe  of  tbem.  Exoef 
in  tltD  limited  area  of  axiom,  onr  knowledge  is  tmperfMt  and  inoom 
pictc.  On  oiamiDation,  it  proves  to  consist  largely  of  mere  signs  an 
symbols.  We  can  stnto  tlic  law  wliercby  grnvitation  acta,  but  the  fow 
itself  etudes  our  scrutiny.  We  can  formulate  its  rate  and  measarv  li 
qnantity,  but  why  bodies  tend  toward  each  other  throughout  universi 
Natore  is  as  little  known  to  onr  aeutest  pbysieiets  as  to  ibe  least  it 
formed  aavngis*.  All  analogy  requires  us  to  think  that  a  medinm  i 
necessary  for  the  conveyance  of  the  attraclion,  yet,  If  there  be  a  mi 
dinm,  how  does  it  do  its  work,  and  that  too  across  tbo  diameter  of  tli 
visible  universe  with  practical  instanlaneiiy?  So  too  with  the  propa 
ti«8  of  aubstances  which  are  sorely  among  the  simplest  things  we  ca 
conalder.  What  is  the  essential  difference  between  iron  and  lead,  an 
why  does  water  always  freeze  in  six-polaled  crj-slals  ?  jinrh  (inestion 
which  lie  at  tbe  very  threshold  of  the  temple  of  inquiry,  nhow  ua  hoi 
bard  is  our  task  of  getting  below  our  lahels,  onr  names  of  things,  an 
pursuing  iiivc!>tigation  more  than  a  Hn|,'le  remove  from  appearance. 

At  the  ritik  of  being  tedtotiA,  I  shall  take  an  example  of  the  growt 
of  our  information  about  n  single  suhotitnce,  to  illuxtnto  the  indaf 
nitely  groal  extemiions  of  knowledge  which  are  possible  to  us,  in  ever 
dirwtion  in  wliich  we  may  seek  it — this  in  contrast  with  the  vie* 
of  knownble  truth  which  were  current  in  the  infancy  of  informatiot 
Iron  had,  doubtless,  in  very  remote  times,  been  observed  to  be  teoj 
cioofl  and  malleable;  of  value,  therefore,  in  making  of  tools  an 
weapons.  Lntor  on  iu  magneii»m  wan  noiiccd,  and,  at  some  nncertai 
date,  in  China  probably,  it  Ix-gan  to  be  used  in  navigation  as  the  mar 
ner's  compaM.  The  rusting  of  the  metal  must  have  been  observe 
very  long  ago ;  yet  it  la  little  more  than  a  century  since  that  eon 
mon  fact  was  rationally  explained,  and  since  the  chemtoal  relations  c 
iron  began  to  be  studied.  Kxamination  has  determined  its  eryetalllD 
slrurturu ;  its  capacity  as  a  transmitter  of  sound,  heat,  and  electricity 
and  ita  improved  tenai-ily,  when  nnited  with  carbon,  to  form  stec 
Tbo  long  catalogue  of  its  varions  propertie*  does  not  seem  to  he  aj 
proaehing  a  limit,  but  rather  the  reverse.  Within  recent  year*  spei 
Imm  analysis  has  determined  the  peculiar  lines,  several  hundred  i 
number,  which  enable  it  to  be  identified  as  a  fiery  vapor,  alike  in  tb 
flame  of  the  labor.itory  or  in  the  remote  orbs  of  space.  TJie  telepbon 
proves  that  n  small  disk  of  the  metal  conceals  within  its  structure  th 
snbtile  means  of  converting  sonnd-wavc«  into  electrical  tremora,  an 
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I  of  uriTing  at  fair  judj^enu  U  boili  Ixburioiu  and  paiiirti]. 
Bitvad,  IwwvvtT,  of  assuming  certainty  because  it  is  dt^airable,  ve 
roold  cndL*avor  to  earn  it,  by  rccognixing  it  as  cveiy  Hum's  duty  and 
privilege  to  add  to  trtitli,  in  th«  jiistDvu,  eoiiipleteiuiw,  and  cU-amcM 
of  bis  knowledge  of  it.  And,  aincv  tbo  soopc  of  tbo  niiknotvn  ia  Infi- 
nite, tbo  inciteittcot  to  the  ful&llmotit  of  tliia  duly  is  full  of  bopu  and 
|>n>niiM!.  Sc-ivti<:(!,  unlike  dogma,  does  not  poiui  to  fields  harvested 
ami  glcauL-d  long  ago,  but  to  continents  awaiting  tUcir  Colnmbus— to 
pressing  probletiui  of  individual,  social,  and  |>olitical  life  demanding 
solations  by  Ibougbtful  men.  And,  iu  the  fields  uf  scientific  invcvtiga* 

^tioD,  we  can  see  how  every  newly  ascertaiui-d  fact  and  tan-  <.-xti>nils  the 
Dfizon  of  Nature,  adds  to  the  area  of  uue:k]>lon>d  territory,  thereby 
timulating  tbc  aludcnl   to  acbicvemeni  therein.    In  researchee  re* 

Hspecling  mind  and  brain,  and  their  r«>]ations,  in  probin;;  couGCtoua- 
neas  to  its  deptlis,  and  iu  tbe  rcsulb  which  may  follow  the  in<]uiry  m 
to  whi'ihcr  Itiu  ititvllect  doe«  or  doee  not  come  into  direct  contact  with 
external  Nature,  some  of  the  ablest  thinkers  of  our  time  place  hopo 
of  more  Itgbl  on  th«  diicf  problems  of  life.  Onr  conception,  then, 
of  knowledge  leads  tis  back  to  llic  t^arly  similitude  which  likened 
it  to  a  (rev.  Knowledge  docs  not  increase,  like  a  boney-corab,  cell 
sim]>ly  added  to  ocll,  but,  like  an  oak,  vboso  every  year  of  growth 
impticH  not  addition  merely,  but  vita)  transformation  of  stnictnre; 
Nothing  ia  fixed  but  the  axis  from  which  the  branches  and  bonghs 
spread  out,  a^i  if  Ibcy  felt  they  bad  all  t]ie  univcr»c  for  their  eapan- 
ekm.  A  stripling  oak  of  a  few  acasons' growth  is  beautiful  euoogh 
in  it«  way ;  but  would  it  be  vise  or  nseful  to  nproot  it,  shelve  it 
in  a  museum,  and  dcvloio  it  to  reprcacot  a  finality  w  to  oak-poeti- 
bilities  t 

The  idea  of  knowledge  which  I  have  sought  to  exprew  makea 
clear  tbo  grounds  wliereon  thought  and  discussion  ask  for  full  liberty. 
As  men  differing  in  natural  ability,  temperament,  education,  and 
Mtand-poinI,  strive  to  attain  views  of  tn»h,  their  results  must  inevita- 
bly vary.  "  Recognition  of  dilTcn-nce  of  view  "  «-c  would,  then,  sub- 
stitute for  the  offensive  term  "  toleration  of  dissent,"  whteJi  Utter 
phrase,  from  one  who  Ikolds  that  he  possesses  finality,  umply  means 
the  permission  of  known  error,  which  he  may  be  unwilling  or  un- 
able to  punish.  And  iho  dlffercnoes  of  view  which  men  of  oppoeito 
temperaments  and  tendencies  may  entertain  arc  often  mutually  com- 
pleting, and  become  indued  in  a  roaster-mind  with  stereowopie  relief 
and  unity.  Let  me  cite  an  example  of  (bis  :  Two  whools  of  tliooght 
endeavored  to  explain  conscience  on  difTcrent  principlea.  The  one 
held  it  to  ariae  from  an  innate  moral  Konse,  the  other  from  tlie  results 
of  experience.  The  philosophy  of  evolution  includes  in  its  explana- 
tion both  serica  of  facU  from  which  these  two  M'hooU  argued.  It 
fhows  bow  ancestral  experiences  of  riglit  and  wrong  conduct  become 
organised  in  the  race,  and  art  transmitted  as  moral  tendencies  to  ofi- 
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U^«.l  .utboniy.  '"»;'->"'"«  «««»pt«i  prow™,  whid.  «  m 

I^»-  tbo  "-•^^^,^«".f;'  J^'^^-  woald  adopt  i„  U.«  wl^ 
r^  «(  our  «.«.aiicu..ty.    IT,.  sc«„tifio  method  U  nolLing  very 

^o.  of.  «r  *'"'',  ""^ "'"''«"  P««»d«"x..    Ui.OTga«i«dc<.o.         , 

^  ^we  «:«n>'"K  ""«  ">«'^'  *«l,  fact,  and  carefully  aifUng  the   M 

eridrtc©  dcn«d  from  fact.    Bn»u,<«  „^  ^pj^^  i^  j^  i^j^rting  or   ^ 

aaoafftcW""*  ""«"  ^f^-  «>  osUouUng  ili«  demands  of  market^  and 

.wcrtainioK  '""  "'^''"'^  «'  ««»  wnployfei  and  cnMomerB.     Phyai- 

ji^  ^t  ^^.-orduig  to  It  m  dagDoaing  ih^ir  casci.,  prwwribiDg  treat- 

ami.  or  o\^nUi>g  iii  Barbery.    Uvjcn  employ  it  in  aopporUng  Untr 

piMs  and  UKomeata ;  and  judgt,  qm  h  [„  reodering  tlioir  decUioiu 

„aiin  ibe  Jiniiw  of  ihe  written  Uv  and  of  their  precvdeota.    The  ad- 

otiSo  d)«tbod  '«"'>'«  no  fwahy  of  man  or  fact  in  Nature ;  it  recog- 

gises  10  llw  '"''  *"'  KoMiom,  affectioim,  and  M^limenU,  but  snbordi- 

fOtm  all  ll""*  t*  'l^"  '"'^leet,  vboM  dtclnm  alone  is  given  command 

orer  [heeduoalvd  will.    Auibority  relie*  on  innpiration,  revelation,  tbe 

miricolooa,  »ad  tl»  »npeniatt«»i ;  acience  reliM  on  brain,  ou  cipcri- 

euMV  i^  mtiUry  of  facta  by  accurate  and  pati«Dt  tbougbt.    The  ono 

reoeiva  of  inta^o^  it  reodvea,  the  oth«r  ac<|uirea  and  bad  no  opiniun 

Bot  Mbjtct  to  rcviitioii  aa  mv  evidence  cornea  in.     It  entertains  no 

litljefi  beyon<l  evidence,  and  sceka  none.     It  Ldowb  nothing  of  Infal- 

lihltniidea  without  w  viibin,  nothing  of  anthoriliea  which  may  Dot 

btdoabud  and  vhicb  fubmit  no  proof  of  their  aewrtioDJi.     Science 

fhloavon  to  Babatitute  eonvictioo*  for  men  asacnt ;  and,  instead  of 

Ofg^gaieal  sdbesioo,  would  give  to  gennino  authority  the  intelligent 

"HHinguw  Mrned  by  the  lal>or  of  tlie  individual  mind.    It  ia  not 

^^^^^^  acience  baa  won  ita  chief  victoriw  in  the  pbyeicAl  world,  where 

jt^^^-j^tiTo  simplicity  of  ita  problems  baa  invited  attack,  tliat 

■viboohl  therefore  have  an  imperfect  ide*  of  ita  aoope.     Ita  aoope 

i^Lj^  the  whole  range  of  human  ihoaght  and  feeling.    Science 

■  BOt  limited  to  fielda  where  clocka  and  micrometera  may  be  used  to 

miuiin.  or  logarilbmio  Ubl«  be  employed  to  compote  ;  it  rw:ognii*8 

hummotioo», aeotimetiia. and  wilL    To  tfaew  it  woiild  direct  atudy, 

aoimlbMOtotbe  »rcaa  where  eaact  resulta  are  attainable. 

«.    "T     .       ibfo,  tbe  method  of  acicaco  to  aa  examination  of  the- 

■     Applying,        ^^  ^^figist  in  an  attempt  at  explaining  tbe  fact*  of 

■ta^il  W'"^    ^^^i^og  of  doty,  in  distant  agm  of  acaut  knowledge. 

VMOrr,  miUte    ,   jj^,n«  come  down  to  as  through  centnric*  <if  uiitnwt- 
W«npmrt/rcv«      ^^^  ^^^  ^^^^  ^^j^  ^  ^^  ^^^  ,l,^y  ^  ^t  ^^ 

wniy  ntt(o<I»»^^^.  ,i,„m  reVeUtiooa,and  muat  be  judged  bf 
"'taitoB^  but  PO^ 
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canons  of  critiriinn  wliirb  ycc  apply  to  other  deparlmeDia  of  litenitink 
Every  lliooUig}-,  no  mntlcr  liow  pnipbntic  its  aewrtion  of  a  snpernatanl 
Bourc«,  bears  about  it  tlio  plain  marks  of  itM  butnan  origin.  The  ora- 
ceptiODi  of  God  varv  with  the  Eon«!t  and  otosely  panilU-l  the  p-adcs  of 
culture  in  which  tbey  arise.  The  (^mmaodineiiU  callnl  (livinv  l>C4'anie 
morn  elevated  as  th«  oivilixalion  of  a  p«ople  advancM.  Tlio  disciplm 
of  a  prophi-l  or  a|>o«tlc  direct  the  noblv  impnlws  he  ban  imjtlunu-d  iu 
tbeir  hearts  to  broaden  bi«  toacbiiign  and  corroct  his  errors.  Contrast 
tbe  almost  human  lHl>al  (>od  of  Aliraliam,  Isaac,  and  Jacob  with  the 
lofty  idcdt  of  th«  Deity  entertained  by  Isaiab.  t'omparo  this  latter, 
a^n,  with  tiie  uniTersal  Father  whom  Jesns  tangbt  his  followt-n  to 
worship,  Jlark  the  eumbrous  legality  and  riiualism  of  the  Old  T(* 
lament  and  it?  silence  respecting  tbe  fnlure  life  ;  how  different  (hia 
from  tho  traclitng  of  Jcsns,  wbo  exalted  the  spirit  above  the  letter, 
valued  love  more  than  sacrifice,  uid  assnrad  his  beanrs  of  an  immor- 
tality which  made  this  world  but  a  temporary  vavan  of  trial  nnd  pro- 
bation I  Note  bow  tb«  faigh-mindcHl  Paul  saw  nothing  refirebeDsible 
in  slavery,  and  compare  that  with  the  hnmanily  of  an  age  wbiab  gives 
even  dumb  animals  rights  against  tbeJr  owners.  The  evolution  of 
thought  in  general  is  fully  exemplified  by  thought  in  iheolopv,  n  ■ 
withstanding  its  assertion  of  a  sacred  fixity.  John  Wi'*!iy,  »i  i,  ,  ., 
man  that  he  was,  said  that,  if  he  wt-re  to  give  up  his  faith  in  witch- 
craft, he  would  give  up  the  Bible.  Yet  bis  followers  have  dropped 
tbe  vitcberafi,  and  kepi  tbe  Bible. 

No  study  of  bnman  history  wonld  be  vstonbtc  or  ji»«t  wliirb  did 
not  recognize  as  a  prime  fact  tbe  profound  religious  inKiinctti  ui  imr 
race.  ITie  awe  inspired  by  tbe  sublimity  of  the  starry  heavens,  and 
tlip  tcrriblo  and  rOTi«tle**  force*  of  Nature— those  of  tlie  volcano,  the 
tempest,  the  {testilence  so  mysterioui  in  its  origin  and  spread,  and  the 
famines  so  devastating  in  the  childhood  of  races — all  these,  not  less 
than  the  kindly  succession  of  the  seasons,  and  the  enjoyments  of 
health  and  home,  have  suggested  an  infintlo  Power,  the  immsnenl 
sustaining  spirit  of  unirerval  life.  Tbeb«ffled  hope*  and  aspirations 
of  the  «>ul,  the  angnisb  of  berwived  affection,  tbe  enigmas  and  trage- 
dies of  life,  have  Joined  together  to  implant  a  faith  in  another  life 
wliich  shall  be  eoiuptoment  and  compensation  for  this.  K*  n  record 
of  man's  perception  of  his  helplessDC"  in  the  combat  with  Nature,  aa 
a  patbetie  registration  of  his  hope,  fear,  and  n-mowe,  the  rellgioos 
acntimenl  is  enlillMl  to  our  profound  respect.  Every  sentiment,  how- 
ever, of  the  human  heart,  while  compelling  oor  respect  or  reverence 
in  itself,  awakens  some  less  lofty  feeling  by  its  rxprr«»ion  in  inotilu- 
tions.  The  Sanhodlims  and  Connrils  of  the  churches,  winch  have 
arisen  by  virtue  of  tbe  religions  iu-niimeDli>  of  onr  race,  do  nnt  appear 
to  have  been  lifted  aWve  the  passions  and  partialities  of  oar  CongreseM 
and  Pariiaments.  Tlie  inner  heart  of  humility  and  reverence  in  relig- 
too  we  highly  respect,  but  the  chnrcbea  not  so  faiglily.    1*be  locvitabi* 
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Una  wfairh  atu-nils  ibe  trausIatioB  of  seDtimeDt  into  ov^gsnugtion  uny 
ptAapa  bt!  exeiuplifio<I  in  the  caso  of  oar  instinct  ita  JhsUm.  lliat 
inMincl,  one  witb  tbo  lovo  of  truth,  In  lu  czpreasioii  aa  a  moana  of 
•eU-pn>t«oUt>D  agvnot  wrong,  luu  given  rii«  lo  law  and  tii«  oourta. 
An  ibo  maalta  of  tbtir  procoaiea  aac-li  aa  to  uwukvn  iho  revorcoce 
vbtcb  tlia  ncniinieut  of  jtiattce  compelaf  Tfa«  diHcrepoiicy  lwtw<r»ti 
fsligiona  feeling  aod  GccIeAiasticiaiQ ;  the  love  of  ri^fai  and  law,  aa 
pniiticalljr  enacted  and  eiecuted,  snggesta  the  parallel  gap  which 
philoMpbers  and  poeta  have  so  often  moiimcHl — llic  gulf  bvtwvpn 
tbongbt  and  langnago,  which  leaves  muaio  to  Huggvsi  much  that  in 
ipivcb  rnnat  remain  inarticulat«.  Th«  great  artjata  of  (be  vorld, 
vboMt  ina»terpie««  fill  the  gt^oerations  with  wonder,  have  lanivotod 
bow  far  execution  baa  lagged  behind  conception.  'I'h«  atiprcmv  dram- 
atiit  does  not  aeem  to  have  thoagtit  bis  work  sufficiently  valuablu  to 
take  any  special  care  to  band  it  down  to  posterity. 

Religioua  feeling  by  its  arrival  at  thi^  tbi-islio  idea  has  done  man- 
kind  tncalcalablv  sor^ice.  Ifow  potent  tbo  ihotigfat  that  the  universe 
k  otK^  and  ri'prefienta  one  uncontradicted  will !  llow  influential  for 
|Dod  tbe  thought  that  a  Supreme  Mind,  too  great  to  be  decoired,  and 
■bnlately  Ht^hteoas,  knows  every  thought  and  act  I  "Thoq  God  tcvDt 
BW,"  has,  I  think,  restraiocd  evil  in  th«  mind  of  conscientious  tbcisu, 
with  ■  directness  which  might  hBv«  In'cn  denied  lo  reflections  as  to 
eon*e<)nenc«.  It  ia  not  because  some  of  as  may  be  disuttsfied  witb 
tbflolog;  Uuil  WQ  fail  to  recognize  iu  value  in  the  past  and  present. 
AMOciated  with  mora)  code*,  it  ba«  impremed  tbem  on  minds  unfit  by 
inuBatority  for  the  n«pon«ibilities  of  frovdom,  and  by  dogmatic  force 
baa  donbtluas  given  ttability  to  bnler.  Not  because  the  Qods  of  the 
■•eta  mteai  cmde  and  imperfect  oonceptiona  are  we  to  expect  that  the 
religioua  feeling  which  guve  rise  to  all  tbeise  will  die  out  in  man.  It 
wiU,  I  believe,  from  age  to  age,  go  on  endeavoring  to  form  a  theory 
which  aball  explain  the  facta  of  human  life  and  universal  Nature,  which 
•hsit  imprcM  the  imagination  and  influoDCo  the  will. 

One  result  of  science  will  be  profoundly  influential  here— iU  arrival 
al  the  idea  of  I^w,  its  perception  of  uniformity  and  constancy  in  Ka- 
tun ;  tbo  proof  which,  in  large  part,  it  nov  possesses,  that  the  liislorj' 
of  the  uniTcmc,  from  nebular  mist  to  man,  illustrates  captation  and 
eontinniiy.  Ttiis  idea,  excluding  aa  it  docH  the  miraculous  and  the 
■Opaniatunil,  leads  ns  to  regard  the  history  of  the  nniversc  as  .tn  un- 
brt^ra  and  consistent  anfojding.  In  this  view,  every  item  of  hnowl- 
elge  we  attain  ia  sacnre  from  any  interference  from  break  in  the 
natural  order.  W»  ar«  incited  to  explore  relationa  which  arc  un- 
changuhleL  The  Muse  of  flnprcnie  mystery  will  grow  m  the  margin 
of  tbe  known  expands  and  touobca  larger  and  larger  cindi-s  of  the  un- 
known ;  bat  any  lerrilory  wo  may  win  we  will  feci  sore  of  retaining. 
And,  although  our  knowledge  may  not  be  cither  wide  or  deep,  still 
nocb  of  it  will  ilonbtleaa  be  regarded  as  valuable  and  imporUul 


TBS  POPULAR  SC/SXCB  UOlfTBLT. 


llirongtiont  the  future  of  oar  raco.  TTiiJ  laws  of  gravitation  antl  «to- 
lution  may  bo  inctutlMl  liy  U>o  coming  man  in  wider  geDeralizationi, 
btit  we  can  iwarroly  conceive  thpir  boing  ever  r^gardod  lu  other  than 
immorable  aitd  fundamental  purtion*  o{  trtiili.  y^e  an-  not  of  tlion 
who  Bay  tb«t  human  knowledge  is  only  relative  to  tbe  iiidiviJual  ctw 
Bcioiunetw,  and  therefore  shadowy  and  invalid.  With  rererenee  be  it 
tsaid,  we  bold  that  «acb  knowledge  as  we  have  of  water  or  iron,  to  bo 
a  part,  however  infiniiniinal,  of  tho  divine  knowledge  of  tbew  things. 

Tbe  instituted  religions  have  not  only  given  utt  Ihe  lbci«tic  idea, 
bat  bave  also  kid  us  nnder  weighty  obligatJonB  by  e>t3bli«btng  tlie 
only  means  of  formal  inslraction  in  morals  koowD  to  our  race.  And 
here  let  aa  note  tbn  damage  caused  by  tbe  aeeidental  assoelatioa  of  a 
moral  code  with  a  cosmogony  developwl  in  earty  Ktngc«  of  knowledge. 
It  is  not  because  GcneHt*  gives  an  nnwitisfactory  aceoont  of  the  worldt 
beginning,  that  the  dccalt^c  doe*  not  validly  register  tbe  dictates  <A 
human  experience,  taking  form  in  the  brain  of  a  great  biwgiver.  Tbo 
Slosaic  and  all  other  authoritative  K>des  of  condact,  as  corrcntly  held 
to-day.  are  supported  by  appeals  to  experience ;  then  it  becomes  tbe 
tniiwion  of  competent  thinkers  to  roriso  these  cod«  Id  tbe  light  of  all 
that  men  have  thought  and  done  to  date.  It  becomes  the  dntyof 
sdence  to  inve^tigaie  the  ooiidiiiotia  of  happiness,  which  we  uusl 
morally  foIGll  if  we  want  bappinoM ;  no  other  standard  of  conduct  do 
we  know  than  this. 

For  tbe  essence  of  religion,  tbe  faith  that  the  rigbt  will  win,  ud 
that  We  shontil  help  it  to  win,  we  arc  indebted  to  Christianity  In  iu 
rationalixed  formii,  and  for  that  faith  we  tliank  iL 

But  tbe  chnrchcs  liavo  done  more  than  preach  tfaeum  and  teaofa 
morality — ihey  have  endeavored  to  imitate  their  Poiindcr  in  his  care 
for  the  detiolate  and  oppressed.  CVtuntless  kind  and  tender  spirits 
have  fonnd  in  the  noble  philanthropies  of  CbriiiliaDity  scope  for  thctr 
eharity  and  merry.  ITere,  as  elsewhere,  we  do  not  propose,  in  oar  »• 
dependence,  to  disinherit  ounelvca  of  anything  of  valae  which  Cbtis- 
tianity  can  give.  I'be  »cienti6c  conceptions  of  duty  at  which  we  seek 
to  arrive  are  to  be  broadened  and  deepened  by  (lie  sympathicc  which 
yield  the  highest  satisfiictions  of  man.  The  necessity  for  tbe  greater 
Recognition  of  this  element  iu  conduct  was  never  so  argent  as  iww. 
pTbe  maKsea  of  mankind  bom  into  a  world  abounding  with  pain  and 
evil  hare  hitherto  been  disponed  to  consider  their  bnnlens  as  all 
equally  providenlial.  They  are,  however,  now  beginning  to  dtstin* 
guisb  among  the  ilia  which  beset  them.  Some  ihey  regard  as  inovi- 
table,  to  be  borne  wilb  manly  courage  ;  others,  again,  aa  inftaetiona  of 
justice,  preventable  or  remediable  by  proper  means.  There  is  no  prev- 
alent recoil  from  the  disciptincs  of  home  and  bnsine«s  life,  but  there  b 
wide-spread  and  growing  disrontcnt  at  the  extreme  inequalities  of  for- 
tune— inequalities  held  to  be  tbe  rcnolt  of  bad  laws,  unwise  custonit, 
and  downright  dishoncaty.    Tbe  enormotu  nle  of  Mr.  Uenr}-  Oeorgv^ 
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I  b  not,  I  t&ki!  it,  line  to  anr  popalar  faiib  tb.it  tbo  n-'tncilf  bit 
the  {inblic  confiscation  vi  ijin<l — will  rigtii  iho  wrooyB  of 
poTertT.  TIhi  conscionvvs  of  th«  people  aiu  shocbeK]  at  tb«  immorality 
of  tfae  proposal.  3lr.  G«orgo'i>  vautt  audioiice  i*  attentive  be<-uuKc  he 
viTT  forcibly  tbc  aoxictics  anil  dangctn  whirb  bee«t  bn^ad- 
fniMin  nmid  the  ooDtingencica  of  tbe  modern  indutrial  irortil. 
eti,  from  beyond  the  Bea,  we  hear  of  niliilistic  vengeaoM,  •ocial- 
iitio  uprising,  and  dynamito  plotting,  it  would  sccoi  that  tbe  aafe- 
gttwds  of  civtiixntion  ngninsi  %  rclap<^  into  Wrbarikni  arv  Icita  secure 
I  is  oonimnnly  im»giiH-d.  Do  not  all  ibese  dangon  spring  from 
of  ajnipatliy  between  plenty  and  waut?  Not  eimply  between 
%y  and  want  in  matters  of  goods  and  cbatt«ls,  but  in  tho  better 
nga  of  culture  and  refinement,  llic  gt-nt-Toua  man  w)io  will  correct 
vUli  tdndncn  tbe  faulty  argnninit*  of  a  neighbor  1cm  i-ndowiMl  than 
lumself,  who  will  cultivate  in  tbe  youth  of  hia  acquaintance  lore  of 
Itttntarv,  of  art,  and  of  the  nattual  science*,  is  doing  as  much  to 
(trm^hcn  the  bonds  of  society  as  when  be  shares  his  income  with 
I  destitute  and  foreaken. 

WlwD  I  was  in  Ireland,  four  yean  ago,  I  heard  many  causes  a*- 
the  prevailing  iluMionient.  My  inforiuaiiU  averred  that,  not 
lip  injustice  of  the  landlords,  had  tbe  arrogant  and  gnsym- 
(■thdtlc  manners  of  many  of  them,  and  of  many  of  tbeir  agents, 
KTTKd  to  alienate  tbe  people.  In  the  development  and  satisfaction  of 
the  syrupathiesi,  let  me  repeat,  lies  the  chief  hope  of  e-stabli«hing  a 
tne  brotherhood  among  men, 

Seeking  hiippincss  as  our  aim,  we  declare  knowledge,  and  obedi- 
eoc*  to  that  knowledge,  to  be  its  means,  and  freedom  its  condition. 
The  enltivation  of  the  heart  must  receive  our  attention,  not  less  than 
the  iinpruvement  and  equipment  of  the  brain,  if  our  lives  arc  to  be 
vottby,  useful,  and  happy. 


A  SCTE.VTinC  TIEMT  OF  THE  OOAL  QUESTION. 


Bt  O.  CORK. 

\»  well  known  tliat  our  slock  of  coal  ia  not  an  infinite  quantity, 

sod  can  not  last  wn  infinile  period  of  time.     IMIfercnt  authorities, 

Iboeo  who  have  invcjdigatod  the  eabject,  including  a  royal  com- 

tin,  bavo  awigned  different  kngtbs  of  time  during  which  oar 

K-  to  last ;  and,  acconling  to  the  mo«i  reliable  anlliuri- 

ii  lie  maeh  leas  than  oik*  hundred  nor  much  more  than  two 

boulred  and  fifty  years. 

Our  abundant  store  of  coat  and  its  application  to  industrial  pur- 
poas  havB  been  among  the  largest  causes  of  our  wealth  and  progress. 
1'b«  value  of  cool  for  tbwe  parpo«e*  depends  essentially  upon  the  tact 
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Uiat  it  id  M)nibu*til>l«  and  evolvci  a  lurgv  amount  of  hmx  iu  buratng, 
tad  thai  ibia  litat  ran  be  vet  free'  Kt  tmy  t)in«  And!  be  nAdily  oonvvrlcd 
into  mechanical,  diemioal,  electrical,  and  other  forms  of  power.  A9 
an  illuBtraiion  of  the  great  amount  of  ener^  contained  io  coal,  it  U 
well  known  to  ecirntific  men  that  pacb  piece  of  it  coolnins  tuSicivnt 
atored-up  pon-er  la  lift  il)t  own  wi'ight  twenty-tlirce  liunilntj  miln  id 
height,  or  twetity-tliree  liuiidrfd  times  itA  own  w«igbt  a  mile  liigk. 
The  oulf  otber  common  natural  substauees  to  be  compared  witli  it  ia 
tbU  rcapcict  arc  wood  and  peti-oleutn,  and  our  stores  of  thc«o  are  ¥07 
•mail.  It  in  by  ibo  expenditure  of  the  energy  conlnined  in  coal  that 
comparatively  raluelcM  iron-ore  is  eoorerted  into  valuable  iron. 

It  haa  not  been  by  ibe  mere  exutteiico  of  large  <)uanlities  of  coal  hi 
this  country!  nor  entirely  by  the  xale  of  coal  to  foreign  iiatiouN,  thai 
BO  mucb  of  our  wealth  haa  been  obtained,  but  largely  by  the  circuni* 
■tancti  tliat  wu  werv  the  first  nation  to  apply  coal  to  indostiial  parpooea 
on  a  lai^  >cale  and  in  a  great  variety  of  ways.  Other  nations  also 
poaaeaaing  coat,  perceiving  the  great  vucceM  of  iliia  metltod,  followed 
our  example,  have  overtaken  no,  and  have  now  rendered  it  incrcaa* 
ingly  difficult  year  by  year  for  us  to  maintain  oar  positiou  as  raanu- 
faclurers. 

As  also  large  tjnantitiea  of  coal,  petroleum,  and  inflammable  gaa 
arc  Continually  being  discovered  and  utilixe<t  in  other  eoiintricfl,  and 
it  u  known  that  the  United  Stain*  of  America  aloiM!  contain  nwirly 
forty  times  as  much  coal  aa  our  entire  Btock,  the  time  can  not  be  very 
far  dixtant  when  our  chances  of  maintAining  even  our  present  position 
among  nations  by  meaDa  of  our  coal  tvill  bo  coiu^idenbly  1«h  than  at 
present.  It  would  be  wise,  therefore,  Iwldly  to  face  Utia  serioaK  prw 
peet,  and  consider  by  what  meanii  our  national  prosperity  can  be  maiur 
tained  as  our  eoal  diminitthes  in  quantity  and  increases  in  prici^ 
especially  a»  our  population  is  continually  increasing  and  luu  to  \na- 
chaM  greater  supplies  of  foivign  food. 

Tliere  does  exist  anotbcr  and  ineshausitihle  source  of  wealtli  and 
progress,  vi^.,  new  knowledge  obtainable  by  means  of  scientific  rc- 
narch.  It  is  upon  such  knowledge,  gained  by  experimenta  made  to 
examine  natnral  forces  and  HnbstauceH,  that  we  must  sooner  or  lat«r 
depend  as  a  faiidaincntal  source  of  national  prosperity.  As  fast  as 
this  knowledge  tfl  evolved  by  discoverers,  it  is  applied  in  more  imme- 
diately practical  forms  by  nnraeroufl  tnventom,  and  then  mannfMlor- 
cr»  and  men  of  basiness  use  thoon  practical  realities  in  the  production 
of  wealth.  Thia  lias  been  tbe  order  of  events  in  the  past  and  will  ba 
in  tlie  future  ;  this  was  tlie  way  in  which  we  got  wealth  out  of  eoak 
PerBons  of  narrow  Tiews  on  the  subject  will  consider  the  above  propo- 
sition Taguo  and  unpractical ;  bat  this  order  of  things  is  a  great  foot 
and  nnavoidable.  We  are  the  servants  of  Xaturc,  and  hare  no  dwlce 
in  Hvt  matter  ;  ws  might  m  well  hope  to  lire  without  food  aa  expect 
to  advance  in  ciriUiation  without  the  aid  of  new  knowledge. 
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Tfao  pnMknl  ralna  of  dot  ecieotifio  kiiowiodg«  as  a  Murco  of 
wmIUi  kixl  progr«M  ia  iDComparably  gre««r  tliui  that  of  all  tbv  coal- 
depoaiu,  |K-trolvuin>«pru)g»,  aii<l  gold-fidda  of  tlio  eanli.  Tbisjtreut 
tnilb,  thoujjb  familiar  lo  ecientific  in  veil  i  gators,  is  but  litllu  pureived 
or  appreci;kl«(i  Liy  our  nilers  or  by  llto  maM  of  tboir  electors  ;  and  the 
chief  reason  for  tbis  is  the  fact  that  tbey  poasoaa  bwufficieot  knowledge 
of  Kionce.  Rren  goroniiDctita  can  onlj  appreoiate  that  wbioh  th«y 
ttDdostaod,  and  vaii  only  act  as  circumstances  and  puhliu  opioion 
illoir  tbom,  .-tad  when  f(!it«>n;d  by  an  ignorant  population  are  power- 
^^aia  lu  preserve  a  iiattoii  from  decay. 

^K    There  can  not  be  a  more  complete  error  than  to  suppotte  that  new 
Hauiowledgo  discovered  by  mi-ana  of  scientific  research  is  not  prsoticat 
^^ts  ininuaM  practical  value  h^u  been  nbniHlantly  proved  in  a  multi- 
tude of  casm.    It  was  largely  by  means  of  such  knowledge  respecting 
roa],  its  propertira,  coDstituent«,  and  products  gained  by  means  of  ex- 
pcrifflcnta,  that  coal  wu  applied  to  so  many  ns«8.     One  of  the  most 
nctnt  proof*  of  thL-  pnvf-tical  viiluc  of  i>itch  knowledge  is  the  conver- 
■ion  of  the  beat  of  coal  tiilo  eli--clric  current  lutd  light  in  the  dynamo- 
eleetiic  machine  and  electric  lamp ;  the  entire  existence  of  tbcso  in- 
stnuaentB  arose  from  now  knowledge  discovered  in  pun-ly  scieutific 
meuvbes  by  Davy  and  Karaday,     It  is  not  necessary  to  de^ribe  here 
the  exact  beginnings  of  gas-lighting,  phosphorus -matches,  photogra- 
^_nhy,  tlie  voltaic  battery,  electro- phiting,  aniline  dycB,  telegraphy,  the 
Hwlepbone,  ei«.     Tbeae,  and  a  multitude  of  otlicr  utilitios  In  ouoimon 
^■Ue,  had  tlii-ir  earliest  origiu  more  or  leas  oomplcu^ly,  nut  iti  tln^  labora 
B  of  the  inventor  or  of  the  more  directly  praolieal  man,  hut  in  those  of 
phlloaopbieal  inreatigators  whose  experiments  were  made  with  the  far 
Diore  viddy  practical  object — the  disoorery  of  new  ecientific  knowl- 

^B  It  is  not  tite  mere  possession  of  good  things,  but  making  the  best 
^Paad  earliest  ase  of  them  that  most  condneca  to  lucceM.  Our  great 
Hitoek  of  coal  lay  comparatively  useless  aa  a  source  of  national  wealth 
BntQ  philosophical  investigators  discovered  its  eoaatUuents  and  prop- 
•niee,  and  inventorH  a]>plii.-d  ihcw;  to  tisvfnl  pnrposM.  Other  nations 
also  poascased  coal,  and  oar  greater  success  tlian  theirs  was  largely  and 
MuathUly  due  to  the  fact  that  we  were  the  earlicat  in  applying  it  to 
OBportaat  and  varied  uses.  We  must  not  wait,  therefore,  for  thoee 
BtdoDS  to  discover  for  us  now  knowledge  respecting  natural  forci-a 
sad  sulMtances,  bat  discowr  it  ourselvee,  in  order  that  wo  may  have 
tile  first  chance  of  applying  tlioaa  forces  and  subctanccs  to  practical 
usa,  and  of  ofTering  the  useful  prodncts  for  sole  or  in  exchange  for 
feed  sad  other  commodities. 

il  is  well  known  that  a  man  who  has  no  faith  in  medicine  will  not 
■pply  lo  a  physician  until  death  stares  him  in  the  face.  Similarly  the 
arange  politician  and  the  ordinary  elector,  having  hut  little  Vnowl- 
•dgs  of  pbitosopUoal  experimenU  or  faith  in  them,  will  probably  00% 
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beliovoi  in  iheir  preat  practical  value  until  national  (listrcM  and  ^uitO 
Ivgialation  tiisu*?.  The  Iwvc  of  money  also,  and  the  desiro  of  a<;4iut^ 
ing  It  quickly  witliont  ooniiDciutirat«  socrifioo,  fostered  bj  oar  having 

LW>  eaaity  obtatmrd  ii  by  mvanit  of  oar  co«l  wu)  sctmcei  are  so  E^troD|[  io 

rthts  nation,  that  probably  nothing  but  tJie  actual  Icuts  of  irraltli  in  tlw 
form  of  dimioished  value  of  properties  will  induce  capitalbiLi  and  luid' 
o«ni«n  to  perceive  and  examine  the  scientific  basis  of  (heir  incomvi 
Wbeo,  however,  tbc  stern  reality  of  gradually  iocrea«ng  ecarotty  of 

l^eoal,  and  fionifc'iucnl  inability  to  |<«y  for  our  grmt  sapplics  of  forci^ 
food  by  mcaoit  of  tliat  coal,  aud  of  articles  produocd  ky  it«  aid,  cotnia 
npon  us,  perhaps  the  statesmen  and  wealthy  classes  of  this  country 

I  will  see  the  indispensable  neceeaity  of  new  scientific  knowledge,  and  be 
lore  rvady  to  promote  experimental  research,  with  a  convictiou  that 
practical  rvsulls  arc  vast,  though  not  always  direct  or  immediate.— 


THE  NERVOUS  SYSTEM  AND  CONSCIOUSNESS. 

Bt  W.  R.  BIINEDICT, 
rawawMi  tm  ntcuMiMT  Am  UMto  a  tve  FinTmnK  or  cortonuTt. 

n. 

Tl  yjTT  former  paper  gave  an  outline  account  of  tlw  strticture  of  the 
jy^  oercbro-spinal  ticn-ous  system.  'I'he  functions  of  this  eystoo 
were  examined  as  far  as  to  the  cerebral  hemispheres.  It  was  said  that 
we  lacked  uvidenoe  for  the  appearance  of  consciousness  in  conuectJoa 
witli  the  activities  of  the  spinal  cord,  tbo  medulla  oblongata,  the  |MM 
^Varolii,  and  the  cerebellum.    1l  wa»  aW  aflirmcd  thai,  if  conseiousDCOi 

associated  with  the  activillca  of  any  organs  bvlow  the  cctvbruni, 
this  conscioujiDuas  i«  of  a  general  aud  vague  kind,  not  the  tntvtligcnoo 
of  dear  porceptloD. 

The  present  paper  u  to  state  the  foncltons  of  the  cerebral  benu- 
spberei,  as  far  as  these  fnnctions  are  thought  to  be  established  by  !»• 
«cot  experiment  and  pathology. 

Wc  alinll  need  to  refresh  our  minds  by  a  general  view  of  the  Kwn- 
im.  Looking  at  this  organ  from  the  side,  we  readily  djatingutsb  lla 
31ed  lobe*  or  diviitions.  These  are  made  by  the  Sssnres  or  fur- 
rows which  dip  down  from  the  surface,  penetrating,  more  or  less 
Oeeply,  the  entire  mass. 

Tbe  prominent  fissures  are  the  ficsure  of  Sytvius  (S,  Fig.  I)  and 
ihc  fis«iirc  of  Rolando  (R,  Fig.  1).  The  fissure  of  Sylvius  separate, 
in  part,  the  temporo-spheiioidal  lobe  from  tbe  lobea  above,  and  ha»  two 
brauohes,  a  longer,  horiKontal  branch  («),  and  a  nhorler,  perpendiouUr 
branch  (■').  If  wc  push  apart  the  braio>maM  at  tho  horizontal  branch, 
we  will  see  the  nerve-mattt^r  called  the  I»laud  of  ReiL  This  is  simply 
an  additional  fold  of  cell  and  fiber  substance  lying  over  tbe  corpnt 
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TIw  fisraro  of  Itolantto  separfttes  the  frontal  lobe,  P,  from 
\  mc  of  the  bwu.  It  i>egi[ui  at  tli«  great  loDgitndinal  divuion  bo- 
I«ita  \3u  faemispberfis,  aod  fninui'M  aa  uointcmptod  course  to  witbin 
J ibrt  diitasce  of  tbe  bomoalal  branch  of  lliu  Sylviao  fiasura.  B.-tck 
wf  tba  fiaore  of  lloUndo  is  tb&  cxt«nul  periwrnlioular  ficnirc  (K) ;  it 


.Ta- 


ns. 


Fw.  t-'Wttmtat  ua  Onnmcncnn  or  tbi  Bmua  Dun.  rTmdt.)  L«ft  alil*.  a.  M*Un 
a— »-*  prnfrllrnWr.  f'.  twrlnaul.  MMcbM  of  l)ii>  Immcd:  jl.  daton  i<  Rulu^i;  g. 
•danHLl  pnt«Mcatu  tfuar*  i  /*..  cMid  ft«aia)  (OOMfeulon  or  ccBnIallDn  of  Hraa ;  jUK 
MendllM  ftwiMI  CDonlBltCD ;  A/*.  uoMtunriMdacarolDtlno:  ^  O.  (aoutor  nrat  nr  pH 
tMfM[>,  ftonMllska:  i',  {wlcul  ksb« !  rit  te*varo-«ybM>Mdtl  iabe ;  O.  ocdpluDiibe. 

appew  a«  a  umple  notdi  on  the  apper  edge  of  tW  1iemispli«re.  It  is 
a  prolungation,  on  the  convex  or  lateral  eurfaco  of  the  brain,  of  the 
deep  fisaare  of  the  internal  ^onc^.  This  fissure  marlcs  the  roar  limit  of 
dw  pftrietal  lobv  (I'),  whicb  therefore  lira  b«twcon  tiic  liw^uro  of  Ro> 
ludo  and  this  fttrron-.  Back  of  the  parietal  lohe  U  the  occipital  lobe 
(0).  Thi*  rv^on  is  lea*  exactly  di,ilIiH-d  ;  an  ideal  prolongation  of  the 
external  perpendicular  fiaaure  would  determine  ila  anterior  and  inferior 
liniiLi.  The  temporo-ephcnoidal  lobe  (T)  has  already  been  noticed  as 
lying  belov  the  fiasnre  of  Sylvias,  Among  the  varioos  comrolutioiui 
formed  by  tboM  fiamres  tbore  are  throe  or  fonr  which  niuift  be  named, 
becanse  it  in  vtth  them  that  the  experimenta  in  brain-furictiona  are 
eUafly  iNinc<;rued.  In  Ihc  frontal  lobe  there  are  two  of  these  oonvo- 
Intiooa  (F3),  the  third  ^nlal  convolution,  or  the  convolution  of 
Droca,  and  (A  V)  the  funrth  frontal  convolution  or  aacendinff  fronul 
fold.  Broca'a  convolation  has  somewhat  the  ehape  of  a  hor»cKli»c, 
and  Li  form«Nl  arnnnd  the  nsccnding  branch  of  tho  Sylvian  fissure. 
be  aacesding  fmntal  fold  lieit  directly  to  ihc  left  of  the  fiasare  of 
ado,  vhirb  it  follows  ihroughonL  In  the  parietal  tobc  we  noUoe 
I')  tbe  ucending  parietal  convolution  immediately  to  the  right  of 
be  tman  ot  Rolando^  and  (A  G)  the  angular  gyrus  or  pH  courba. 
bit  buter  oonvolniioo  is  very  complex  in  man. 
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It  wu  betieTed  for  a  long  timo  that  the  cerebral  h(^>tiii«pheivs  were 
inMDMtblc  Biid  iucxciublc  \a  direct  ittimulstioii.  Tbe  Gemumx  Fritsah 
uid  Hitsig  (liHeovci-Kd,  bowever,  tfa»t  [xirts  xA  ibe  cercbrom  would 
respond  to  »  very  gentle  otirreut  of  electricity.  This  bogiiining  bfti 
been  careful!}-  followed  up  by  I-'crricr,  Munk,  Goiti,  and  many  othef% 
nntil  wo  now  faftvc,  amid  much  disagrcpment  and  anc«rtainly,  sotae 
rciult*  tbut  ura  intcrosting,  to  say  tbe  Ivut. 

AH  ox|)erimftou  oh  tlic  cercbnim  are  of  two  kindit  (i^timnlallon  of 
the  flurfaoe  and  destruction  of  the  surface),  and  am  neccwarily  miule 
on  the  lower  animals.  iJupuy  offered  an  objection  to  experiment  by 
electrical  stimulatioB,  which,  if  well  founded  would  destroy  tbe  entJR 
rrnluo  of  Ihfl  undujtuking.  He  claimed  that  Dip  effects  produced  by 
Petcctricity  at  tlie  surfwc  of  Ibe  )i€ini»pbi.''r<.ii  wcrv  due  wholly  to  con* 
dticUoa  of  the  current  through  the  maito  lo  the  cor]>ora  Rtriata  br^law 
and  90  to  tbe  mnsclea.  Dnpoy  proved  that  conduction  did  take  place 
through  tliv  ccll-maiu  of  the  hemispheres.  He  placed  tbo  leg  of  a  frog 
in  contact  with  the  rear  of  a  brain,  and  by  application  of  electricity 
to  tbe  front  gf  this  brain  produced  strong  morcmonlM  in  the  limb. 
Kerrier'a  answers  to  I>upuy  are  a  itullicient  refulalion  of  the  ol>jw> 
tion. 

If  tbe  cSecu  observed  under  electrical  atimnlation  are  due  to  eom- 
ducUon,  wc  could  not  have  (as  is  the  case)  strikingly  different  rcsoUt 
from  application  of  the  electrodes  to  very  closely  adjacent  arcwF. 
Vurtber,  when  the  striata  thcnuwlvm  nro  Htinmlatcd,  there  is  always  a 
general  contraction  of  mosoles  on  the  rnliT*-  opposite  side  of  the  l«>dy. 
There  is  no  limitation  of  tfae  noTement^  to  special  groups  of  mnsclos^ 
M  always  happens  when  particular  oenten  on  tbe  bnin-snrface  are 
Bllmnlated.  Again,  there  are  many  portions  of  the  brun  which  ^re 
(10  nt/ionM  to  electrical  stimulus.  Itow  can  thin  be  mo  if  sucli  move- 
mcata  as  are  produrn'^l  reontt  from  conduetion,  cspc«tally  aJDoe  many 
of  these  silent  regions  of  the  braiu  are  no  more  remote  from  tbe  striala 
than  the  responsire  ones  ? 

Kxpcrimcnt  and  pathology,  despite  all  the  conlradictionx,  Kcera  to 
point  to  the  existence  of  a  motor  xone  on  the  surface  of  tbu  brnii- 
q>bereH.  This  means  tliat  certain  parts  of  tbe  brain  are  directly  cou- 
oerned  with  the  movements  of  particular  muscles  and  gronps  of  mus- 
oka ;  also,  that  tjiese  parts  can  not  be  shown  to  be  connected  with 
muatJons.  TI10  natural,  primary  occasions  of  their  activity  may  bo 
the  state*  of  conscionsnoss  which  wo  call  Tolitions ;  they  are  not,  to 
far  as  evidence  goes,  tbe  Btat4M  of  oonsdousncM  we  call  sensations. 

It  is  of  ini«rc«t  lo  ob*erve  that  theae  motor  regions  are  situated  in 
tbo  anterior  portions  of  the  hemisphere*,  and  occupy  hero  a  relatively 
small  space.  They  lie  above  the  Sylvian  fissure,  and  are  mostly  on  th« 
fourth  frontal  and  ascending  parietal  convolutions. 

lite  ex|>eritncntA  have  been  performed  on  a  great  variety  of  anl- 
mals,  and  repeated  a  Urge  number  of  timn.    Tbo  monkey  in,  of  eoutv*, 
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tbe  taeat  inleresting  of  th«w  auinuUK  to  ns  from  tlio  sinking  rvntna- 

falum  betireen  his  brain  and  ihft  hamaii  brain, 
^^    iliuig'e  invcstigiiiioas  [mljlish*d  in  It^ilia  in  1874,  givo  all  cha 
^Hntlu  gxtnecl  np  lu  Uiat  time  by  the  stimaUtioD  «rpmmeDU.     Pct- 
^Kr*sbook,  "  Tbo  Fanctiotis  of  tb«  Bralo,"  London,  ItfTQ,  belter  known 
^^  Enpiliah  readers,  bait  Fpo- 

iul  mem  in  two  rctpectiL 

It  displays  a  very  iii(«Ui- 

Dint  ootnjircliensioD  of  the 

eaaMqnancM  of  ciectricat 
B^iiBttlatioo,  and  mcrm  tu 
^^Kve  3  Juater  account  of  ttio 
^^■otor  ref^ona  in  tbtt  moo- 
^P^ey^  bnun  tbaa  was  for- 

flnbKl  by  Itiuic;. 

Figi.  2  and  U  viji  thav 

liw  character  and  ranlt&of  _        ,  „        .  _         .     , 

,    Vu.  l— Lrnau.  AirMT  o»  Homni'i  Burv,  ihowiu 
aCK   CSpenmCnLS    m    box-        a«  rthltw  aMhlim  of  Ihe  tooUfJ  "  MoMc  0«nHt>" 

AnntdeUiL  l»  «*  M.  OH.b«.  H-.i.pb«*  (T-thro 

Who'll  renter  No.  1  i«  xlinitilatv<1,  tbi!  bind-limb  on  ibe  opporita 
bof  tbe  body  ndvaiicrs  aaln  lli«  act  of  ralkinfC ;  when  Ko.  0  Ja 
(tfd.  th«  opponiie  arm  and  band  reach  f^H-ward  as  if  to  toudi 
Mowtliinf;.     Tbisw  moTetneots  go  togctlicr  and  am  essentially  the 
Cvnt«n  2  and  3  work  to- 
;  wbeo  2  is  stimaUtcd,  ibcro 
eonbtnvd  movvmenla  of  tbe 
ii|ipo«ate  tbJglt,  \t%,  and  foot,  and 
tbe  foot  in  brought  to  tho  middle 
line  of  tbe  body  as  in  scratching 
Ibat  part,  or  ia  seizing  Komctbiug 
the  foot ;  3  give*  muv«mentd 
[  tbe    tail.     An   ioter«Hting   fact 
■boatil    be    noted    at   tbta    point 
Tbarp  is  no  center  Xn.  S  tn  th« 
bimifl  of  cat,  dog,  or  ja<^kal,  while 
S  is  prc«rat  in  <-a<^b.    I'bese 
do  not  gnup  with  the  ftMt, 
»nd  the  ntunkey  alone  uses  tJie  rear 
foot  tfT  •eiuiig.    That  No.  S  itbnuld 
b«  iimtuit,  and  of  great  «)«■,  in  tbti 
lookuy'*  brain,  whilo  at»«ut  eUe- 
h«v,  ts  oonfirraal'jry  of  the  ac- 
mrary  of  tho  rxperimenta.      Tho 
ceatan  marfciid  a,  &,  c,  cJ^  arc  on 
^_tba  oaBBiidiDg  parietal  convolnlion.     When  stimnlus  is  applied  Lbere, 
^Bfaa  Sdmis  and  wrisl  raOTc  with  eepaiato  and  combiaed  moTemeatA 


Fw.  V-^rm  KnwcT  or  Mo>n«^  Buiw, 

•hOVllW  lb*   ItlMiTC  I«-lll"W  **  •«»•,  "T 

lb*  in-nll-a  "  Kmcw  Onlm-  la  Ma  Mt 
CVrabnl  Uvoiltpbm.   tPcnter) 
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hluU  end  in  clooing  Ui«  Gflt ;  in  connection  with  Uic«e  centers  «n  Taxj 
not«  Ko&.  4  and  fi  ;  they  prodace  movemenU  of  th«  oppuaitn  arm  umI 
luud.  It  vi  plain  tliat  4  and  5,  sod  a,  £,  c,  d,  are  cloeely  related  to  odc 
another. 

According  to  the  theory  of  localiiatlon  of  functions,  we  should 
expect  the  eentcn,  a,  h,  r,  d,  lo  he  extensive  in  the  monkey's  brain, 
and  to  be  wanting  in  the  bnina  of  lon-er  animals.  Aa  matit-r  of  fncl. 
they  are  abaent  in  cat,  dog,  and  jackal,  except  that  a  is  fouud  iu  the 
brun  of  tie  cat.  This  animnl  u»e«  the  front-paw  for  seizing  and  hoW- 
tng.  Upon  stimulating  center  Is ».  6,  tlie  fore-arm  bends,  and  the  hand 
lift*  t«  the  mouth.  Tliut  morement  \»  cooHtnnt  with  the  monkey. 
l^cru  ia  no  <-orreiiHjndiDg  center  in  the  bmin  of  the  dog  or  c-it.  The 
centers  marked  7,  8,  9,  10,  II,  are  all  concerned  with  niovtMnenU  of 
the  month  —  such  as  elevating  the  angle  of  the  month,  dcpreeiunfc 
the  lower  lip,  thni>>ting  out  and  withdrawing  the  tongne.  "So,  13 
lies  ijuii«  lo  till;  fn>nt  of  the  bniin ;  when  it  is  stimiilulcd,  the  eyw  _ 

|)Dpen  widely,  the  pupils  dilate,  head  and  eye«  turn  toward  (he  op^^f 

'nite  side,  ^^ 

These  are  the  centers  in  the  brain  which,  by  some  authorities,  are 

tbooglit  to  hnvc  a  purely  motor  significance.     The  centers  maiked  18, 

13',  H,  and  15,  give  movement*— the  former  of  the  eyes,  the  latter 

of  the  nostrils — but  they  ar«  believed  to  be  primarily  connected  willi 

ueBsations. 

P  Aside  from  the  centers  enumerated,  no  other  parts  of  the  brun 
respond  to  stimulation, 

I  have  purpo§ely  stated  the  reaulla  of  Femer's  earlier  experiments 
on  the  ao-called  motor  mne.  These  experiments  have  been,  in  general, 
confirmed  by  other  invostigntorw.  That  i«  lo  «ay,  the  movements 
hIwyc  dcsi:ribc<l  have  been  found  by  many  to  follow  nlimnlation.  It 
is,  faowerer,  a  part  of  the  present  confusion  and  oontradioiion  wfaieb 
prevails  resjtecting  cerebral  localization  that  the  int«r{«etatH>n  of  thece 
movements  is  disputed. 

Munk  appcAFS  ("  Tmnxaclions  of  tlie  Pliysiologieal  Socittty  of  Ber- 
lin," 1876-1S7S)  witli  a  scries  of  experiments  which,  as  he  tbinks, 
prove  that  the  motor  eone  is  primarily  a  zone  of  feelinff.  lie  tbwe- 
fore  divides  this  portion  of  the  brain  into  spheres  of  feeling— one  for 
tbo  forward  limbs,  one  for  the  head,  one  for  the  cyct,  one  for  the  ean, 
etc.  Mtmk  believes  that  tho  Bnimal>  movement*  are  alTcetcd  by 
deslrudion  of  thcMi  centent,  becniise  four  diittinct  kinds  of  feeling  are 
destroyed.  For  example,  \a**  of  (he  center  concerned  with  movements 
of  the  fore-limb  would,  according  to  Mnnk,  cause  a  Iocs — 1.  Of  the 
conscionsness  of  preasoie  on  the  limb  ;  S.  Of  the  consctonsncss  of  (Itti 
position  of  the  limb  ;  3.  Of  the  eonsciousneM  of  the  motions  belong- 
ing tu  tbo  limb ;  nifl,  4.  Of  the  conHciousnesa  of  touch  In  the  limb. 
\KniereuH  Fcrrier  and  ollieni  find  wnsibility,  both  general  and  special, 

nnftur  after  destmetion  of  these  motor  regions,  Mnnk  finds  a  loss  of 
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tensibiiity  so  well  ileOned  and  peraUtcnt  »  to  jiwtify  tbe  fourfuld 
^nsoD  above  stated. 

H   We  have  now  to  tnijuirc  as  to  U>e  testunouy  uf  palliology  rMp«ct- 

Kg  tht-M-  niiitor  arcaji  in  tUe  brain.     Charcot  and  i^trea,  iu  "  Revtw 

■icMiielU-,''  Kovember,  I8iS,  and  Febniarr,  1(*79.  cite  fifly-«ix  caaea 

Wt  brain-tlieaa«a  beaiing  on  this  enbjcct.    Twvnty-ono  of  tbtM  cues 

Kdv  Inuona  in  the  brain  oulfide  llic  motor  sone,  aod  unaocompanied  by 

Kitor  tronblo.     Cluin;(>t'«  dvciuctjuiu  from  these  case»  are  that  "  tb«ra 

^kpA  in  the  vortex  of  the  ceTebnun  tracts  which  aro  iodependcnt  of 

Htlantary  motion,  and  when  lesione  oecvr  in  tbeee  tracts  llivrv  orv  no 

■iiiiiiiiii  III   affections  of  the  motor  ftmotions,"    Thv  ri^maiuiog  eaa«a 

sited  by  Charcot  »how  lesions  in  tlie  motor  xonc,  anil  are  accowpaaied 

^n  Taried  dcgriM;!!  of  poralytia  in  keeping  with  the  situation  and  ex- 

Knt  of  Uio  le«ioo.     Dr.  Bcs-hMrew,   in  titc  '^Hedielaiscbe  Wocben- 

^btft,"  St.  Pelersburtr,  details  a  number  of  nses  which  confirm  the 

^Kt  Ttewa  on  the  motor  funclions  of  the  ar«H  aboat  Uiv  middle 

convolutions.     Other  confirmatory  case«  baro  boun  cil^J  by  Burdon 

and  Haragtiano,  by  l>r.  Henry  OberM«io«r,  and  many  more.     It  U 

wdl  known,  however,  tJiat  a  numl>or  of  opposing  inslancvs  arc  on 

reootd— thai  is,  of  It^sions  in  the  s^w^alled  motor  cone  without  paraly- 

U^  and  of  paralyaiB  nnaccompanied  by  lesions  in  these  jfortions  of  the 

brain.     There  is  a  fandamontal  objection  to  this  kind  of  evidence  :  it 

is  mltxttd  evidence,  eboMo  to  m^Q  for  or  against  a  theory.    What 

we  really  Deed  la  a  cotk-etion  of  a&  cased  of  iiijurics  to  parts  of  the 

bemispheraa,  and  a/uff  statement  of  oonse^nenccs  without  regard  to 

^^  bearing  of  the  example. 

H   This  is  the  proper  place  to  mention  a  brain  disorder  more  or  less 
BftUDOnly  known  under  iho  name  of  aph.viiii.     Aphasia  is  a  diaturb- 
Mbee  of  the  power  of  opei'ch.     It  appears  in  tvri>  di.itiiiol  forms,  viz., 
arancsio  and  ataxic  aphasia,    llie  person  suffering  from  amnesic  apha- 
«a  forgets  «vAj<anfu'e«  and  namm,  other  parts  of  speech  being  prop- 
erty ns&d ;  or  be  forgets  a  langnsge  which  he  once  knew,  or  lie  misap- 
Hlii-*  trrnin,  "  luing  pmii[i)il(;t  for  camphor,  hor>w  for  man,"  etc.     Iu 
Haxic  aphasia  the  [lowtr  of  artictdation  is  oompletely  lost.    The  per- 
Hmi  ludentauds  fully  the  word  to  be  used,  and  makes  vigorous  effort 
Bi  use  it,  bat  is  unable  to  do  so.     Sometimes  articulation  i«  half  dc- 
Btroyed,  no  that  llii'  first  part  of  tbc  word  can  be  ^{lukcn,  but  not  Uie 
^Uicr.     t>maclime«  automalio  phr4L<rM  can  b«  uit«red,  such  as  yes  and 
Hb,  while  h  is  perfectly  clear  tliat  Uiesn  exclamations  do  not  satisfy 
Ke  perwin.     Another  form  of  this  genera)  troable  is  agraphia,  or  the 
^bahilily  to  express  ideas  in  writing  ;  this  is  frequently  complete,  and 
ftD  Utetnpts  at  writing  end  in  a  scrawl.     It  is  noticeable  that  aphuia 
is  aotnetiraes,  though  »cMomi  unaccompanied  by  insanity.     Aa  early 
HI  1^"  I,   In   Paris,  expressed   tho  opinion  that  aphasi.-i  wa» 

HiD&>  :)i  disease  in  the  third   frontal  convolution.     While  a 

Km  Mnaber  c f  cases  have  been  oit«d  for  and  a^inst  this  conclmton^ 


7* 


VIIB  POPULAR   SCIENCE  MOXTBLT. 


javay  patholojpsU  arc  dispoiied  to  regard  it  as  mtMitiuiUail}-  correct 
It  would  spom  jtuct,  Uicn,  U>  c«nii«ot  Uima  c«ntnl  foncuoufl  wliioli  un 
ouDOcnH>d  in  speech  with  tlu)  peculiarly  developed  region  of  the  hnmu 
br^  that  lies  on  tli«  anterior  »nd  low«r  limit  of  tho  Sylvian  tissnre; 
Wundt  adds  that  pi.'rti»p8  the  Ii^land  of  It«il  should  bo  joined  to  liiis 
tCTTJlory. 

Wc  M-c  now  brought  U>  oonftider  directly  the  ri'lation  nf  {xntiuna 
of  the  brftin  to  Np^oiGc  nxt^  of  oonBciousocss;.  I  aball  stat«  the  Ims* 
tion  of  the  senses  as  fonneriy  made  by  Ferrier  and  by  ^nnk,  and  will 
give  a  specimen  experiment  from  e>ch  investigator.  Sight  ts  located 
by  Ferrier  in  the  angular  gyrus  (A,  Fig.  1),  by  Monk  in  the  occipital 
IoIk-  (O,  Fig.  1)  ;  hearing,  by  bmb,  in  tlic  tcmporo-^phvnoidal  lobe 
(H,  Fig.  1).  Ferrier  plane*  «niell  and  ta»t#  in  thu  lower  and  inner 
aspect  of  tJte  temporo^pbenoidal  lob«  (IT,  Fig.  4).  The»e  c«nt«r«  are 
not  dist in gu tubed  by  Munk.  Ferrier  names  al>o  a  tnclilo  ix-ntcr  (H, 
Fig.  4).  This  he  locates  in  what  is  known  as  the  hipifoeanipal  re^on. 
If  we  separate  the  heniispberes  from  one  another  by  eutting  through 
th«  eorpuK  ealtonum,  wo  shall  obtaiB  a  vi«w  of  the  median  ottpect  of 
ttie  faembpbereR  (aee  Fig.  4). 

Attention  has  1>e«n  called  to  t]i«  fact  that  Mank  disagrees  with  ail 


Fm  4.— KuniiH  "Vvrm  or  Itia>T  BrstirHnn  e*  Rraiv  BiutK.    I'Ktker.t  te.  Cotfm  win»- 
Mrdoa  of  WDporo-tphoioUil  lobt,  tetut  at  •meii.  k«>«IIM(  to  rvrtttr;  B,  ttff^<i<.im\M 

Ifae  aitthoritie*,  except  Schiff,  in  main  tain  ing  that  a  dcstrnction  of  the 
aotor  ccnt^TS  dcstroyo  («n»ihtlity.  Mnnk,  therefore,  does  not  indicate 
kspecial  tactile  eenter,  but  finds  c«Dtcra  of  feeling  for  head,  neck,  and 
ok. 

Ferrier'a  experiment  with  regard  to  vision  wad  as  follows :  Hs 
chloroformed  the  animal,  a  monkey,  and  dertroycd  the  angnlar  gyrvi 
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■1  the  lefl  tt«int9phere.     lie  bandaf;ed  th«  left  ef e,  snd  lUIowcd  tlio 
HBil  lo  recover  from  tbo  cldorofortn.     "  U|>od  recovery  11  began  to 
Kvabont  a  little  in  Ifco,  p<rrfc<rtly  itli-n,  but  would  not  inov  from 
^pMition  ;  tiparini*  and  the  iilliitr«-ni»v!«  w<Tr*>  mrt  «ffcct*d.  for  tbero 
WW  nJwnp^  n  prompt  n.-ply  tn  stimuUtion  of  Xbi-M  wiimv."    llie  ani- 
mal nEmaincd  in  tlibi  poiiilion  for  an  hour.     Tbe  b&nda^  wn«  thra 
■  the  tefi  eye,     "It  instanlly  looked  aronnd,  rau  ()i]iokly 
I'l  joinMl  its  companioDH.     When  broiiftbt  lo  liie  ligbt, 
befori!,  H  flinvbed  and  tamed  away  it«  bead."    Fvrrier  dmcribea  tbe 
nlnDgv  in  th<^  animal*:*  niiinniT,  «ft«r  n-moval  of  lh«  bandage,  u  moat 
Mnipl«t€  and   rvroariEAbltt.     On   lb«  following  day  tbo  li*ft  eye  wu 
a^tin  handuged,  bul  "tbe  animal  gave  plain  si^ns  of  vision,  it  ran 
■wiftly  and  acourately  to  the  ban  of  tbe  rage,  thrust  itx  head  betwoea 
tbaa,  and  b«gMt  lo  drink  from  a  ctq>  of  wat«r."    In  his  next  oxpvri* 
tMit  FeiriiT  drolmycd  ibe  angular  gyniH  cm  both  bcirainphcrcH.     Ho 
fflttnd  grv*nt  diflieuliy  in  fAnning  a  right  ti'Ht  fur  viaiou,  aim  whi<'h 
■boidd  diacriminale  between  sight  as  a  state  of  oonseiousnen  and  sim- 
ple reflex  reaction  to  rbaal  stimnlation. 

The  animal  sat  perfectly  still  and  wonid  not  move  from  its  p08*- 

lIoB.    "I'he  papils  contract^'d  to  light,  and  light  flnsbcd  in  the  pyea 

eutcd  the  animal  to  wince."    It  wua  utterly  unwilling  to  movo  from 

ill  plseo ;  nothing  else  showed  laek  of  virion.    Pi^rricT'it  te«t  waa  ■ 

lea,  which  tbe  animal  liked  very  ranch.     Ftrrier  placed  the  tea 

monkey's  lips  ;  it  began  at  once  to  drink  eagerly.     'I'be  cup  waa 

rmiured,  bnt  liarcly  removed,  from  contact  with  ibc  lip«.     "  Tite 

nookey  r4M>raod  intensely  anxious  to  drink,  bat  cotild  nut  find  the  ton, 

ihtKigh  biKb  eyeH  were  looking  rtraiglil  at  it."    An  soon  an  eoutaet  was 

aitaidubed,  the  monkey  buried  hb  bead  in  the  cap  and  followed  it 

^^roand  the  room,  as  th«  cnp  was  slowly  lowered. 

^B    Uonk'a  nqxtriments  on  vision  led  bim  lo  differejit  Tc«ultx.     He  rv- 

^^boved  thf  rntiro  aogidar  gynin  from  the  left   hemi)ipfacr«;  he  then 

^^I^Md  tbe  lids  of  ilie  hjt  eye  with  bis  flugfnt  and  toucbed  parts  of  the 

eye  wiftly  ;  tmmedialely  there  were  blinking  and  vigorous  movement 

of  tbe  bead  and  muscU-s  of  the  eye.     The  animal  mode  every  effort 

to  draw  back  ilit  bead,  and  almost  always  acoo«npanied  lliexe  efforts 

by  striking  with  tbe  left  front-limb.     With  ihe  rfyAf  eye,  however, 

tba  cast)  waa  entirely  different.    TbiH  eye  e4>uld  be  pressed  and  pinched 

eonstantly,  and  th«  animal  remained  perfectly  qniet. 

If  tbe  finger  or  hand  was  bronght  suddenly  up  close  to  the  left 

e  there  wa»  blinking  ;  if  to  the  right  eye,  no  blinking  at  all  resaltod, 

ilni  tbe  lida   wrre  ai'^tually  tomihod.     Munk  removed  tbe  center, 

O,  Fig.  I,  from  tbe  oeeipiial  lobe  in  both  hemispheres.     Ho 

say* : "  Xo  from  three  to  five  days  after  tbe  operation  there  waa  nothing 

alnormal  in  the  be.iring,  smell,  ta«te,  movements,  or  twruni'ions  of  the 

nrittal,  only  in  the  territory  of  sight  was  ihcro  any  peculiar  disturb- 

amuv    7*hc  animal  mov«d  about  tbe  room  or  j^ardfn  wilb  perfect  free- 
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dom,  he  clitl  DtiL  Htrike  against  Auy  object,  anil  If  tUiDga  vcto  pnt  in 
bis  way  be  uniformly  aroided  tbem.  Tbere  was,  howevor,  a  Ktriking 
flifference.  lie  regarded  very  coldly  tboee  men  irhom  be  nwd  to  greet 
luuMt  affcetiooately.  llo  vas  indifTerrnt  to  the  dogfl  be  alwayi  played 
with  before.  However  hungry  anO  thintty  he  wiw,  bo  did  not  ^  to 
the  cvmcr  of  the  room  wh«re  bis  food  waw,  as  formerly ;  and,  if  food 
and  water  were  placed  directly  in  bis  path,  bv  would  go  round  and 
round  tbem  without  noticing  them  at  all.  The  night  of  itie  wfaip^ 
which  need  to  drire  him  into  the  comer,  did  not  now  pro<lnco  th« 
sligbteet  effect,  lie  used  to  raitio  bis  paw  when  your  hand  was  tnorcd 
before  his  eyes ;  now  ho  will  not  lift  it,  however  much  the  baud  1* 
moved." 

From  tlivM  and  itiiuilar  facts,  Munk  drawH  a  coocliwion  which,  to 
say  the  least,  seems  a  trifle  broader  than  the  premiM*.  Be  Bays; 
"  There  can  be  no  doubt  about  the  meaning  of  these  ob«crvation«.  By 
the  extirpation  of  tliis  portion  of  the  brain,  the  dog  has  become  M«^ 
Wind.  Ho  hat  lost  the  Higbt^Mrecption*  which  be  once  posMSsed ;  bit 
retioOfclion-tmaffes  of  things  seen  before  arc  gone,  »o  tbat  he  can  not 
rcoogniKc  what  be  sees' — ttiU  he  «««,*  sensations  of  nigbt  cnmc  to  lik 
conaoioiisness,  so  that  be  receives  a  knowledge  of  the  existt'ucc,  form, 
and  position  of  external  objcctJ<,  but  he  does  not  know  what  tiiCM 
mean — thU  knowh-dge  mtiKt  Iw  le«nicd  anew.  Tbo  dog  has  been  set 
luick  to  his  earliest  ycar»,  to  the  time  when  be  lint  opened  bt«  eyes ;  ha 
rotiHt  learn  lo  t«C.'' 

As  removal  of  this  part  of  the  occipital  lobe  caiisei  sout-blindnCMt 
so  a  removal  of  a  portion  of  the  temporo-spbenoidal  lobe  causes  mul- 
deafness. 

Until  lately  the  defenders  of  loctlixation  Mcmetl  to  bo  justified  io 
Iwlicving  ihnt  Homctlitng  bad  been  established  as  to  a  motor  area  of 
the  bruin  ;  tliey  might  well  feel,  also,  that  a  beginning  bad  been  made 
toward  connecting  certain  parts  of  the  cortex  with  specific  Bensaiieoa 
and  might  hope  that  further  experiment  would  remove,  in  consideraUe 
degree,  the  present  disagreements.  Tito  doctrinr  of  localisation,  both 
as  a  whole  and  in  detail,  has,  however,  received  a  Mvere  blow  at  the 
hands  of  Professor  Goltz,  of  Slntshurg.  In  1^0  this  divtinguiriwd 
experimcuter  Ixtgan  the  publication  of  a  series  of  papem  in  "^f1age^^i 
Arohiv  fQr  die  gemunmte  Physiologie,"  In  September,  IHftl,  this 
series  was  finished  and  published  by  itself.  ProfcssOT  Golti  fearlessly 
declares  tlint  he  has  overthrown  all  tbo  oonclnsions  about  division  <^ 
(he  brain  into  motor  and  sensory  areas,  and  brought  back  our  knowU 
edge  of  brain -fund  ion  to  the  old  view  of  Flonrens,  vix.,  that  the  one- 
brum  ia  one  organ,  having  one  function  throughout.  l'rofcf»or  Golu^ 
experiments  were  confined  entirely  to  dog*,  and  their  cliiof  significaiMe 
is  due  to  the  fact  that  he  was  able  to  kwp  the  animal  alive  after  iw 
moval  of  Iarg<ir  maxM'fi  of  the  cerebrum  than  any  other  cxperimenteTi 
These  experiments  seem  to  have  been  abundant  and  thorough.     As  a 
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mult  of  ttKiiD,  ProfcHitor  Gulcx  cODolades  that  tbs  dcgreo  of  Uio  Hit- 
tatbaact  of  f uoctioo  from  deslnirtioD  of  bra)R-BDl»tsn«e  dqiciKJe  U]>od 
|.llie)fuanlt/yT«rooT«(I,  not  upon  th«  location  of  tlio  Wion.  Itci  s:iys, 
tno«i  poailively,  that "  no  cxlin>*tion  of  the  motor  pwitrrx,  or  of  any  other 
portion  of  gray  matter,  could  pjiuso  p«nDan«nt  para]ysU  to  any  muscle 
in  the  body."  His  cmpluuiK  is  upon  the  irord  pormaneDt.  Very  many 
of  thp  cffvotit  insisted  on  by  advocates  of  localiiation  <Ud  follow  Ibeao 
bnintmion*,  but  the  effects  were  not  lasting,  and  llioy  did  not  depend 
Bpon  removal  of  specific  portions  of  the  iub«tance.  Itlindnesa  followii 
^Mtruction  of  tho  angnbr  gynts,  but  it  is  temporary  ;  the  animal  will 
we  afiiain  in  time.  Profmnor  Goltx  iMlmilii  n  compcnMtion  of  brain- 
fnnctioD!!,  wo  tlini  remaining  portiona  of  the  organ  may  take  up  the 
Kork  of  a  part  destroyed ;  but  this  in  not  at  all  the  compensation 
Ulkcd  of  by  the  6uppoTlers  of  lucattntion.  Tbeir  compensation  !«• 
qnirea  that  the  additional  work  shall  be  dono  by  tko  correspond ing 
part  in  tb«  other  hcmisphero.  Profvssor  Golu  deHtroyit  tbo  angular 
gyrus  on  tn>t^  itidcH  and  *till  bis  Jog  sees.  Prof««»or  Goltx  boHcvcs, 
bowcrcr,  tliat  tbere  are  some  permanent  disturbances  resulting  from 
braioduions,  such  as  "a  certain  dnllncss  in  the  sensation  of  loucb,  a 
dimtniflhed  power  of  vision,  everything  .ippcariog  cloudy  to  the  eye, 
ud  some  awkwanlneM  in  tbo  morcmence."  k  will  disturb  the  oppo- 
nenU  of  Tirisvoiion  (o  know  that  Proftuutor  GoIIk  racrificcd  tifty-omi 
doga  in  attempting  to  dctcnnino  iho  cffoota  of  lesion  in  botA  hcmi- 
■pbnvs.  lie  found  that  what  happened  only  to  one  side  of  the  body, 
■ad  that  the  opposite,  if  one  faemispbere  was  dealt  with,  happened  oa 
both  sides  of  tbn  body  if  both  cerebral  masses  were  affected.  In  att 
titac  casts  metUai  w<aJmf:M  ittcreased  teith  the  incrtating  guantiti/  t^f 
mnMifr  removed,  1r%ntca  condderabti>  portions  were  taken  away  on 
hatb  aides,  the  dog  presented  a  demented  appearance,  very  plain  to  be 
rwo^uEed.  JIc  rould  walk,  run,  see,  hear,  smell,  and  taste,  but  be 
was  imbecile  in  all  tkiMc  activities. 

It  was  not  to  be  iappo«cd  that  so  fierce  an  attack  upon  localization 

VDold  go  ancballonge'L    Profetsor  Goltz  certainly  did  not  i>hrink  from 

'the  donaad  to  make  good  bis  aaKrtions.     Hc.took  up  baakct  and  dog 

^bod  jonmeyed  from  Htrasbnrg  to  I^ndon.     Here,  in  1881,  be  came  be- 

^Vfore  liw  pbysiological  scetion  of  the  International  Medical  Confi;res8, 

Vepmed  his  b««ket,  and.  taking  out  the  dog,  placed  him  over  sgaiost  the 

almost  M]iialJy  celebrated  monkey  of  Professor  Fcrricr.    Tlic  dog 

wilted,  ran,  mtr,  heard,  lasted,  and  smelt ;  lliin  was  aa  bis  master 

di«in>d,  yot  he  sboulil  not  have  1>cbaved  so,  for  he  had  lost  almost  all 

l^oeaten  for  tbo«o  respective  functions.     Largo  tenitorif*  in  both 

irero   jjone.     He  was  clearly  weak-minded,  but,  on  the 

■Ibfinu  pot   the  kind  of  dog  beliorcd  in  by  the  a<lvocatu9  of 

iiuo       Profca**""  Yeo  even  went  so  far  as  to  say  before  the 

"I  cjiodi'l'y  admit  that,  should  the  entire  of  the  so-called 

**"^c«    prove   to  bo  destroyed  in  this  c«e,  l*n>fe«or  Gollz 
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has  Ba«%cdcd  in  compMeljr  changing  my  views  on  cerobral  locaU' 
zation." 

Artw  Ui«  dog  th<Tc  wajt  tlie  motilter.  Pnif(«KH-  Ftrri*r  intro- 
duned  him.  He  ksd  loAt  th«  motor  xon«  in  tlii-  I^fi  k<!i»M{>lirnr  («mi 
monlfas  prorionsly.  Of  btm  Professor  Ferrier  uaid :  •' As  to  any  inili^ 
pendent  Tolitionat  sdion  of  the  rigbt  arm  and  leg  we  bare  not  rmb  a 
Krtigic  indication  dncc  the  oporntion  wits  madv.  The  animal  is,  in 
v.vt-ry  oth<T  iic»|n'*t,  jx-rfwlly  well,  and  im  to  itf  lafflile  Heoiiibility  there 
id  not  the  i>)ightc»t  »ign  of  imjNurmcut.''  It  ib  pleasing  to  Icnow  that, 
fts  tlie  dog  Itad  been  faithful  to  bis  master,  ao  the  monkey  was  true  to 
his  friend  ;  he  displayed  the  proper  amount  of  paraiyris  on  llic  oppo- 
site side  of  the  body.  In  this  connertioii  I>r.  Ireland'*  words  are  sag^ 
gfjiK-d.  lie  says,  "  It  ia  to  be  l>o|>«d,  in  Ww  interest  of  the  martyrs  of 
cerebrid  pbysJoIogy,  that  di^nito  raultd  will  be  attained  as  qmclily 
and  irilb  as  little  sufferiog  as  jiosaible." 

\^■ha(eTe^  may  or  may  not  be  aocomplisbed  in  finding  de&nito  c«a»- 
tors  of  the  briun  for  speeial  morements  and  sensations,  one  thing  standi 
fast — the  ix-robral  hcmutplteres  are  the  solo  organs  of  the  higber  tntel- 
lActnal  manife^tatioRit.  Prom  tlie  time  of  Kiouncns,  ex|i«rin)ent  has 
again  and  again  itliowii  that  complete  removal  of  the  bemiKpbores  is 
followed  by  stupor.  All  that  resembles  intelleol  diaap)>feara— «pflnta- 
neons  TolitioD  is  gone.  I'lie  animal  remains  bnried  in  tJie  profounde«t 
repose.  lie  originates  no  action.  A  tow  form  of  sensation  and  a  low 
form  of  volition  may  remain.  The  animal  when  pinehed  gives  evi- 
dence of  pain  ;  wbon  set  in  motion,  continues  the  motion  till  slopped 
br  external  biudranees.  A  frog  deprived  of  the  ceri-bruin  and  thrown 
into  the  water  will  swim  until  land  is  reached  ;  a  pigeon  thrown  into 
the  air  will  fly  ontil  stopped  by  an  obstacle  or  by  exhanslion.  It  is 
to  be  particularly  observed  that  the  motions  of  these  animals  are  strict- 
ly ttonnal,  u  e.,  pure  motions ;  they  are  no  longer  connected  with  lln 
higher  power  thai  once  conlrollcd  tliem. '  They  eontinue  bceauso  ibey 
mni4  continue. 

A  writer  in  the  "Journal  of  Anatomy,"  of  I^tris,  ISTO-Tl,  gives  a 
clear  account  of  this  matter.  He  says :  "  As  a  summary,  nliko  in  iIm 
inferior  and  superior  animals,  the  removal  of  the  heraiHplicres  doc»  not 
cause  ((I  di.*upiH-ar  any  of  the  movements  that  jireviously  existed,  but 
tbeee  movements  aa^unie  curlain  peculiar  cbaraeters.  "I'hey  are  rr^- 
tar,  for  no  psychical  influenee  intervenes  to  modify  them.  They  take 
place  inevitably  after  excitation.  The  physiologist  can,  at  will,  in  an 
animal  depHve^l  of  the  brain,  determine  snch  and  such  an  act,  Umit  il, 
arrret  it.  Ue  ean  predict  nil  (he  movements  itiat  will  take  ]ilnco  as 
certainlv  as  a  chemist  knovra  in  advani^o  the  roaolion  he  will  obtain 
from  mixing  certain  bodies. 

Pathology  confirms  onr  conclusion  re«pccling  thc«e  higher  func- 
tions of  tlic  rerobrom.  Ix)88  of  cercbrol  suWance,  in  man,  is  followed 
by  a  weakening  of  the  intellectual  powers.    Tliey  make  a  very  childish 
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mifiUke  vlio  attempt  lo  deal  with  tlie  pbifRiologicaJ  matc-rialisin  of  our 
day  by  ciUng  the  American  crow-b&r  case,  or  any  nuni)><:r  of  coses  of 
lmiii4on  umooompunk-d  by  markvi)  JntvllocltuJ  «&fceb)«niei)t.  It  is 
eqwUly  paoril«>  to  cito  inttancMof  small  bminH  tritb  gtvat  intoIIeotuiU 
pover.  In  tbe  fint  place,  tbctw  amall  brains  amy  ix>  of  itapcrior  qual- 
ity, aa  amall  muBclc*  often  are ;  or,  in  tii«  Becond  place,  the  boutt'd 
gmtness  of  mind  may  be  anything;  and  everythinR  but  gr«atne!iis  of 
Blind.  Lvaming  of  a  Tcry  cxt«n»ivo  kind  may  cocxUt  with  Bm&ll  men- 
ial caliber.  A  monkey  ia  akrewd  and  tjoick,  and  nanning  and  iini&rt — 
a  parrot  is  learned,  up  tn  a  variety  of  languagefl,  apeaking,  aa  many 
kamau  parrata  do,  some  French,  some  Italian,  eome  Spanisji :  th«TG  is 
no  great-mindedncM  here. 

Proof  from  nize  of  the  faiain  is,  on  tbe  whole,  reliable.  There  u, 
in  gMMial,  ft  nmtarkablc  dvorcsM  in  vcigbt  corrosponding  to  tliu  Intel- 
leetaal  «i)feebIemeuL  Many  idiota  between  tbe  aged  of  sixteen,  forty, 
and  fifty  years,  have  shovu  brainti  weighing  19],  22},  and  22)  ounoca. 
ITmto  is  on  re«ord  the  caBe  of  n  deaf-mute  idiot,  forty-three  years  old, 
wbo  shoved  an  idiocy  of  the  lowest  kind,  yet  his  brain  weighed  over 
forty^ght  oniwai.  Sneh  cases  are  not  to  OT«rthrow  an  induction 
npOD  alorge  majority  of  oppotiog  instoneea. 
remains  for  the  succeeding  paper  to  consider  tbe  question  pro- 
poonJed  by  the  physiology  of  to-day,  respecting  the  kind  of  relation 
hieb  holds  between  the  brain  and  consciousness.  If  we  were  to  ac- 
it  tlw  judgment  of  the  younger  lending  physicians,  we  shonid  be- 
that  modern  Physiology  had  answered  her  own  question.  A 
iguiabed  physician  of  my  city  says,  in  bis  publiiihed  "  Lectures  on 
Phyakilogy  "  :  "  The  lo-^mlkd  voluntary  movements  are  only  tbe^/SntU 
RqXMUee  lo  imprcf«ions  made  ujwn  the  special  senBca  at  the  time  or 
iaUM  past.  The  highest  expressions  of  the  intellect  of  man  may  be 
iwoli'c^  iolo  the  morv  piTfect  transmutations  of  outside  forcc«,  by 
utatdiinery  made  more  perfect  by  original  con.ititution  or  by  t»l)or." 

Without  believing  that  such  a  correlation  between  brain  and  oon> 
BcUwncH  aa  is  bore  asurt«d  ean  be  rationally  accepted,  there  are, 
H  I  tUak,  two  geoenl  ooBchisions  which  may  be  drawn  with  cer- 
tainty: 

A  eonstaut  rotation  obtain*  between  nerve-matter  and  those  moni- 

whinh  are  nsnatly  said  to  belong  to  the  souL    This  relation 

iaiportant,  so  constant,  aa  to  determine  In  large  measure  tlie  inlel- 

naJ  and  moral  well-being  of  every  individual. 

The  ortginatiot)  of  our  stal«s  of  cousciottsneM,  their  character  and 

dot,  are  conditioned  by  physical  processes  antecedently  ooourring 

bmia. 
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I         ARCrriC  EXPLOHATION  AND  ITS  OBJECT. 

^H  Br  Db.  lltAKZ  BOAS.  ^ 

TItE  severe  sufferings  of  tfae  last  ArcUo  expeditioDS,  and  tbc  Ioom 
of  life  nnd  property  they  ocvasionnl,  liavo  dopTC»«d  the  pablio 
mind  iu  regard  to  Arctic  cxplonttioii*.  On--al  bupcH  hav<*  givcu  way  to 
tbe  conviction  of  tb«  iin|>uaaibiUty  of  {WDetrating  tb«  ic«-boaDdKa« 
sad  ac(^ompIt9bing  tbe  txsk  wbicb  formerly  seemed  easy.  Tb«  effect 
of  tbcM  failores  is  even  more  profoond  than  ve  could  anticipate ;  for  ' 
LfdiviitiHts  tboDtsclvcs,  and  olber  men  of  iotolligonce  uid  inflaenvv,  now 
pdoubt  if  Arctic  oipi-ditiwiw  could  \>v  of  any  wk  cillicr  for  mankind  or 
for  science.  And  the  public  mind  to-day  is  bo  tborougldy  imbued  with 
those  ideas,  that  it  is  nc«e«sary  for  every  geographer  to  combat  tben 
with  all  his  power. 

Wo  may  be  allowed  to  pass  by  the  objections  of  men  who  measan 
the  adTaiitngo  of  every  study  and  of  e^^ry  cnteqfriw  by  their  Inlla* 
eDoe  on  commercial  welfare.     The  Hoieiitisl'ii  objections  are  thoM  M 
tvUh  to  refute.    3[any  do  not  cotudder  tbe  discovery  of  new  lands  aad 
ftiev  seas  a  task  ironhy  a  life's  work,  as  they  do  not  consider  it  a  bene- 
fit for  science — for  thHr  scienoe,  which  is  tbe  deduction  of  laws  from 
factM.    They  do  not  regard  tbe  composition  of  tlie  wonderful  pictnn 
of  tbe  world,  as  Humboldt  triod  to  dclincato  in  bi«  *'  Cosmos  "  a  science 
k equal  in  itii  worth  to  tho  one  whicli  alxttraets  pbysical  laws  tbal  govon 
^matlcr  in  the  worlds  as  well  %s.  in  tbe  atoma.    However,  cosmograpbyf 
tbe  study  of  the  world  and  its  developmeot,  is  not  at  all  titferior  to 
physics,  the  study  of  its  laws. 

Qeograpby  is  ouc  of  the  branebes  of  science  which  represent  tlia 
wortd  a-t  wc  u-v-  it  to-day,  and  as  it  is  dcveUiiK-d  into  il»  procni  »taie. 
In  its  method  and  subject  it  is  related  lo  astronomy  and  bistury,  lia 
domain  is  the  study  of  tbe  Horface  of  our  planet,  as  it  has  been  developed 
by  the  physiml  action  of  land,  atmosphere,  and  w.ttor,  iw  well  as  by 
the  n-liitioDS  between  land  and  the  organisms  whirl)  live  on  ir.  Re- 
garding geography  thus  in  its  proper  place  in  tbe  eysleu  of  scivneei^ 
we  can  not  be  allowed  to  consider  any  one  of  its  objects  as  of  nu  can- 
■oqnence  and  not  worthy  of  being  pnraued  with  tbe  same  perseverance 
M  those  of  pbysicfl,  of  aatronomy,  or  natural  history.  In  every  brandi 
of  science  the  connection  between  the  phenomena  and  proecsteBi  and 
the  reasons  for  tbeir  distribution  in  space  and  lime,  eon  only  be  under- 
stood by  the  most  thorough  and  delaiicd  invi^ligalion. 

If  it  be  granted  that  every  fact  addcil  (o  our  knowledge  la  of  valna 

for  science,  not  by  itself,  but  by  connecting  other  facts  already  known, 

ttiero  Ls  no  reason  for  excluding  geographical  rescArrbes  from  this 

principle,  or  to  consider  discoveries  of  unknown  regions  as  Infling. 

For  the  scientist  It  la  not  tbe  benefit  of  oommerce  wliicb  makM 
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le  nnponann'  of  gc<^a|iliical  exploration,  it  in  the  new-  mat«riaJ 
)d  tg  our  vtock  of  knowledge  which  ctiabivs  us  to  make  n«w 
>iw  And  to  reach  a  more  tliorouf;h  utnlm^tunding  of  the 
world.  If  we  intend  lo  prove  the  ncx'wxjty  of  new  polar  expKirations, 
We  do  ntil  Deed  lo  dwi'll  upon  tb<-  mikiiy  ubsvnnlioDs  which  arc  von- 
BMied  with  Arctic  rtiMiirch.  If  w«  sboold  eoicr  more  closely  into  the 
BMeoKitofiicA]  and  hjrdrognjthica]  or  the  magoetical  pTDblcms  which 
may  he  untlvnttood  better  by  researobes  in  reg^ions  near  tiw  polr  ;  if 
we  iboald  try  to  demonstrate  the  immense  importance  of  those  qavs- 
tioBS  for  the  meteorology  of  oar  own  regions,  and  for  the  hydrography 
at  Ihe  navigable  ocean,  or  for  tbo  cloMr  investigation  of  terrestrial 
nuffnetiam  which  w  nccoioary  for  th<:  purpOMS  of  nnvigiition,  wo 
■honld  leave  the  «tand-poinl  sta  try  to  maintain  here — \hv  pHiicipIo 
that  wc  are  not  allowed  to  judge  the  valne  of  scientific  work  by  its 

imediata  impottance  for  science  and  lif^  bat  by  ha  value  for  actcooo 


m: 


The  effort  has  often  bcvn  madv  lo  prove  the  ncccMily  of  continued 

polar  exploration  after  tin*  failure  of  ao  many  attempts  aiid  the  loM 

of  CD  many  bravo  livc^  but  the  reasons  brought  forth  were  always 

tlioae  referring  to  the  probable  Dtiliiy  of  new  uiidertn kings.     It  ia  noC 

tiie  proftcr  way  to  defend  a  scicntitic  work  to  point  out  the  direct 

adf  antages  which  may  bo  gained  by  it.    Science  ilaelf  has  the  right 

to  ask  any  devotion  of  man  for  ll«  purjMacs.     A  dangcrouH  i-ntcrprUe 

aide  in  bvhalf  of  Hcieucc  does  not  need  any  proof  of  it^  unefulnita*, 

poMible  to  show  that  the  results  will  indeed  be  a  gain  to  the 

^  of  ottr  knowledge. 

It  we  agree  that  roffnojnnpby  bo  oqnal  in  value  to  phyniec,  or 

en  if  wo  only  nmlcmtand  that  prepress  in  phynia  can  not  be  made 

rpt  by  exploring  tbe  phenomena  in  the  mom  minute  and  detailed 

-,  we  have  to  ooooede  that  new  explorations  in  the  Arctic  re^ons 

ol  value  for  science,  and  that,  therefore^  tbey  are  undoubtedly 

and  most  bo  demanded. 

At  the  same  Hm»r  let  a*  xik,  ^Vli:it  in  the  object  of  polar  expeditions? 

the  thorough  exploration  of  the  Arctic  region  and  of  all  its  pho- 

a  great  task  which  will  give  s«tentiitl«  work  for  years  to  comet. 

iblsmB  will  not  be  solved  by  pushing  north  and  gaining  the 

There  are  many  more  objeots  of  study  left  besides,  and  it  is  not 

at  all  to  work  with  alt  onr  mi};ht  for  the  achioTemcnt  of  tliia 

gle  aim.     The  dr^ires  of  Iinmantty  and  the  wants  of  Mience  botb 

lilrect  IM  the  same  way.     Tlie  phenomena  of  the  highest  latitudes  ore 

notuf  a  kind  whiih  requires  tho  proniptt^Ht  attention.     Though  the 

^jMchiag  of  the  pole  may  be  deairahie,  it  is  not  so  urgent  as  to  demand 

^Bc  ucrifica  af  noble  lives  in  hazardons  and  adventnrous  entcrprisoa 

^Bllieb  night  be  aecompliabed  with  relative  safety  at  a  later  time.     If 

^■bo  problems  awaiting  their  aolalion  in  the  Arriio  were  as  prc««ng  as 

tboM  of  edmograpby,  any  attempt  to  reach  the  pole  would  be  josti- 

■  - 
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Sed.  Ph]rsioal  phenomena,  hovvvcr,  aro  not  so  si)t>ji>ct  to  change  ■■ 
thoae  of  cthDogritphy.  Unktioirn  trilH-M  may  be-  i-xtiiij^uiKlicd,  or  ti- 
footvd  by  ibe  direct  or  indirect  influeDOO  ot  dvilixatioit.  TIiu  ontlinea 
of  Isnda,  tli«  atat«  of  tbe  weatber  sad  the  Kft,  will  not  undergo  altars 
tioDa  in  the  course  of  a  few  years, 

L  TliercforD  we  cjin  not  sco  any  reason  why  polar  rxpoilitions  ebould 
Ebo  Mtnt  out  only  in  onJvr  to  rctuJi  tbo  pole.  Ilm  historj'  of  f onnvr  exp«- 
ditioiM  proves  that  the  mo«t  aooocasful  resulta  were  obtaiDcd  by  mak- 
MDg  ample  use  of  tbu  experienoe  gained  tn  former  voyafcea,  and  that 
IbuMt  of  tbe  failures  were  dne  to  ignorsDce  of  pn-vioua  obserratioua,  or 
to  the  careless  ncghKt  of  previous  experiences.  If  new  cxpeditioof 
ahould  bu  organ  iMid^-and  tlicy  will  bo  organUcd— we  idiall  always 
plend  for  »  hIow  but  auro  progrena  toward  tlie  poleu  From  the  cxpoi- 
enoe  gained  hitbeito,  we  are  able  to  start  at  a  point  far  norib,  and  by 
irtodyiog  tbe  distribulion  of  tbe  land  and  the  sute  of  tbe  ice  yet 
farther  north,  we  can  oonciucr  atop  by  alcp  tlie  region  hitherto  un- 
known with  comparative  Kifi^ly.  The  exploration  of  the  pole  ia  not  a 
work  for  tbo  bold  and  daring  adventurer  ;  it  is  tbe  task  of  tbo  carvfttl 
BcicntisI,  who  knowa  tborouf^bly  what  aoience  will  profit  by  every  mile 
gained,  by  tbe  atudy  of  all  tbe  pbcnomcua  of  regioua  often  pa«ai,td  by 
abips  or  never  visited  by  man. 

The  results  of  a  single  expedition,  however  lueky  it  may  be,  will 
alwaya  be  trifling  da  compared  with  (he  numWr  of  problems  whieli 
have  to  bo  solved  in  thv  Arctic.  It  ia  quite  poasible  tliat  by  fuvorable 
circumstances  an  cx[iedilion  might  auceeed  in  getting  far  north,  or 
diseovering  large  aredu  of  tbe  unknown  regions,  aa  baa  happened  in 
former  years.  However,  the  risk  wbieb  the  aihenturera  run  can  not 
be  compared  with  the  probable  results.  By  deliberate  pereeveranoe, 
though  the  progreM  may  be  slower,  ibc  exploration  of  the  Arctk  will 
bo  accomplished  in  greater  safety  and  with  far  greater  results  foor 
soienee. 

We  wish  to  establish  here  the  principle  that,  in  the  present  stale 
^of  aSatrs,  daring  and  adventurous  explorations  have  to  be  excluded 
rAom  a  plan  of  Arctic  retearcbcs  which  is  founditl  on  scienlifio  prinoi- 
plea.     Tills  is  not  the  place  to  determine  tbe  course  which  new  expcdi* 
Uona  have  to  take,  as  the  di»cn«iion  of  this  subject  is  not  tbe  affair  of 
tlto  pnblio  but  of  experts,  who  know  thoroughly  tbe  pbenomena  of  tbe 
Aretio  seas  and  arv  ct>i)v('r»ant  with  tbe  whole  of  Arclio  literatore. 
Whatever  tbe  new  plaits  m:iy  bo,  the  public  and  men  of  science  roost 
ask  that  the  plan  be  not  confined  to  a  single  expedition.    The  beat 
result*  will  be  gained  by  considering  tbe  exploration  of  the  polar 
regiona  u  one  conlinuoua  task,  and  fitting  every  new  expedition  into 
the  far>sceing  aeberae  of  a  thorough  invesligalion  of  all  the  problems 
subject  to  Arotio  r«*earchva.     In  ibis  way  wo  have  the  strong  convic- 
tion that  iroporunt  resulU  will  bo  gained  qnioker  than  by  spomodw 
L«fforts  now  in  Grvenlaml,  nnw  >"  IMuiag  Strait,  now  in  Franx-Joael 
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Liad.  Tb«re  can  b«  no  doubt  tliat  siioh  a  |ibn  will  be  cxpenaivc, 
and  not  ao  apt  to  producv  stirriog  results  m  aiij*  other ;  however,  it  is 
DOt  Ifae  pnrpoM  of  iba  outgoint;  explorers  to  boeomu  Kafferera  and 
cndnriog  beTx>e*,  but  to  bring  bo«u>  rMult«  wbioh  arc  importsnt  for 
tb«r  Minacv.  Tb«  tnetcorologtoal  stations  wbiob  were  eatabliahod  in 
16S3-'83  vere  tbe  first  step  to  tbe  organiiation  of  an  enterprise  Uko 
that  wo  demand,  and  their  icsults  irill  ebow  the  utility  of  well-founded 

I  plant. 
t     UitWno  I  hav«  only  refom-d  to  the  exploration  of  the  nnlcnown 
be;rion  ncror  visited  by  men.     There  i»  more  work  left,  however, 
wiiicb  lias  to  be  included  in  a  comprehensive  plan  of  research.     Tbe 
■ontbttni  parts  of  the   Arctic    regions — for  exam|>le,  tbo  flWt  shore 
af  Oreenland,  many  of  tbo  immense  fjords  of  it«  west  shore,  Baffin 
Land,  and  tho  central  parts  of  tbe  north  sboro  of  America — an  barely 
Diieltneated.     If  we  look  at  the  charts,  wo  might  be  indttoed  lo  believe 
moM  of  these  lands  are  aufflcieody  known,  while,  indeed,  every 
DCT  journey  diadoSM  the  deficiency  of  our  knowledge.    Theno  conn  tries, 
thieh  may  b«  readied  without  serious  dillicallies,  arc  tho  proper  plncv 
I  for  investigations  of  great  importance,  and  tho  exploration  of  those 
parts  of  the  Arctic  Ia  even  nor*  ni^ent  than  that  (if  the  far  north,  as 
tlie  rtudy  of  the  numerous  tribM  whieh  live  on  the  shore  of  tbe  Arctic 
Ocean  baa  to  be  accomplished  very  soon  ;  else  the  rapid  diminution 
of  those  peoples  and  the  influence  of  European  civiliiiation  will  de- 
prive tbe  elbnograpluir  of  anything  to  Ettidy  but   their   moldering 
n.taaina. 

It  b  easily  andenlood  why,  after  th«  nortliwcst  pawagu  wa<  found, 

I  new  mearcbes  in  this  part  of  the  world  were  n>ad&     Many  of  the 

plorrrs,  or  those  who  planned  the  expeditions,  were  often  more  anx- 

oos  to  find  eensational  n-sults  than  to  further  Ncience.     Polar  explors- 

\  Is  now  mostly  considered  merely  tbe  amhilJoua  stnigglc  of  expe- 

Dits  to  get  a  few  miles  farther  north  than  all  the  former  explorers. 

ITehave  tried  to  prove,  in  our  mnarks,  th.-it  itji  aim  is  much  nobler, 

worth  all  the  sacrifices  wbioh  are  brought  to  it. 


TEIE  CITEinSTRY  OF  COOKKRY. 

Bt  W.  MATHEC  WILUAU9. 

I- — niK   VXGKTARIaN    (JUE^TIOX, 

"S  my  introductory  paper  I  said,  "The  fact  tliatwe  nse  the  digestive 
and  nutrient  np]>arntnK  of  sheep,  oxen,  etc.,  for  the  preparation  of 
or  foo.1  U  merely  n  transitory  barbarism,  to  be  nllimately  eupersedcd 
riwn  »ny  preiwnt  sabiect  is  sntEeieiitly  understood  and  applied  to 
Dable  BB  to  prepare  tbe  eooslituenta  of  the  Tcgouble  kingdom  to  bo 
TM.  xavit— » 
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iw  vs»i\y  a»iTa\\aXcA  w  tlto  prcparctl  grsn  wh»di  we  call  beef  and 
mutloti." 

This  has  brought  roe  in  coniniunkatlon  vilb  it  v<-ry  oaniect  body 
of  men  and  women,  who  at  <x>nai<)erabtc  (>ocial  iocuureiiiiaic«  mro  sb- 
uUining  from  flesh-food,  aud  doing  it  purely  on  priucij)l«.  Some  poo- 
pl«  mvvr  ut  tl»Mn,  call  them,  "crolchctT,"  "faddy,"  etc^  but  for  my 
Oflm  part  I  have  a  grv^at  nsitpcct  for  cJWlcbcty  people,  barin);  leAnted 
long  ago  that  wery  fitst  grual  »W\>  thai  bun  cvi-r  tH-rn  ukca  in  the 
path  of  human  progress  was  denounced  aa  a  erutcbet  by  tbosv  it  waa 
leaving  behind.  This  reepc<C  is  quite  apart  from  the  consldcmtton  of 
wliollicr  I  agnw  or  disagrco  with  the  crotchets  ibemselvea, 

1  tbt^reforo  willingly  respond  to  the  reqacfl  tluit  I  should  derote 
rtiie  short  pa|>4?r  of  this  Mrrie«  to  ibc  nubjocl.  The  fact  that  tbero  are 
oow  in  London  nine  exclnsively  vegetarian  rcHtaurantx,  and  all  of  tben 
iloarishing,  ebowB  that  it  ta  OM  of  wide  interest 

At  the  out-sot  it  iH  Docenaiy  to  bmsb  aside  certain  falae  taaoea  that 
arc  commonly  raJMid  in  diecutwing  tJiis  subject.  Tbc  question  is  not 
whether  wo  are  hcrbivorouit  or  carnivorous  antmala.  It  is  perfectly 
cert^n  that  wo  are  neither.  Tbe  carnivon  fM.'d  on  flcKh  alone,  and  eat 
that  flesh  raw.  Kobody  proposes  tbai  we  should  do  tbi».  The  lior> 
bivora  eat  raw  grass.  Is'obody  suggests  that  we  should  folhjtr  fAafr 
example. 

It  is  perfectly  clear  tbat  man  esin  not  l>e  claiiBcd  cither  with  Uia 
carnivorous  animals  nor  tlic  licrbivoroiu  animals,  nor  with  the  greoii' 
niroroua  animals.  Hia  tooth  are  not  conntrncled  for  mutiching  and 
grinding  raw  grain,  nor  bis  digestive  organs  for  assimilating  auchgimla 
in  this  condition. 

lie  K  not  even  to  bo  classed  with  the  omnivorous  animala.  He 
slandii  a|>nrt  from  all  aa  The  Cooking  Animal. 

It  is  true  that  there  waa  a  time  when  our  ancc«tors  nl«  raw  flcsli, 
including  that  of  each  other. 

In  the  limestone  carerna  of  tbU  and  other  European  ooantricn  we 
find  human  bonea  gnawed  by  human  teetb,  and  8[4it  open  by  Sint  im- 
plements for  the  evident  puq>o«)  of  ostracttog  the  marrow,  accordiog 
to  the  domestic  economy  of  tbc  period. 

Tlie  Bihcll-moawds  iliat  these  prehistoric  bip<-d»  bave  left  iH-liind 
show  that  mitwcla,  oysters,  and  oUier  mollusca  were  also  eaten  raw, 
and  they  doubtless  varied  the  menu  with  snaib,  sluga,  and  worms,  as 
the  romaioing  Australian  savages  atill  do.  Besides  tbese  they  probably 
inclu<Ii>d  roots,  succulent  plants,  nnts,  and  sucli  frait  as  then  dieted. 

TlicTC  are  many  among  ns  who  are  very  proud  of  ibcir  ancient 
lineage,  and  who  think  it  honorable  to  go  back  as  for  a«  positible,  and 
to  maintain  the  cnstoms  of  their  forefatlion ;  but  they  ail  seem  to 
draw  a  line  somewhere,  none  desiring  to  go  aa  far  back  a*  tn  their  in- 
terglarial  trogloditic  ancestor*,  and  therefore  I  need  not  diacDM  tlw 
deairability  of  rcttoring  their  dietary. 
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All  biiman  b«ing«  bctuimo  cooks  as  soon  as  th«y  teamed  how  to 
maki'  a  fir»>,  nnd  hav«  all  conlinned  to  be  cooks  ever  sincr. 

W«  slioulil,  therefore,  look  at  this  Vfgrtarian  quostloii  from  tbo 
foiiu  of  Ttew  of  prepared  food,  wbicb  «]f«tndn  Dciarly  all  comparison 
with  the  food  of  the  brnto  creation.  I  say  "  nearly  all,"  bccaiiMc  there 
'none  caiw  in  which  all  the  animala  that  approach  the  nearesl  to  our- 
nItm— the  mammalia— are  provided  naturally  with  a  spcciatly  pre- 
pirrf  food,  via.,  tlio  molber's  milk.  Tlio  coinpo«ition  of  thia  prcpara- 
CiOD  apptsara  to  me  to  throw  more  light  than  anything  elxc  upon  this 
TtfEOtarian  controversy,  and  yet  it  iteems  to  have  been  entirely  over- 
looked. 

The  milk  prepared  for  the  young  of  the  different  animaln  in  the 
UMnBtory  or  kitchm  of  Natarc  is  surely  adapt«d  to  their  structure  a« 
KgwdR  natural  foo<l  requirements.  Without  asinimtRg  that  the  human 
dietetic  requirements  are  identical  with  either  of  iIib  other  mammaio, 
we  may  learn  something  concerning  our  approximation  to  one  clawt  or 
uiotber  by  comparing  tho  compoftition  of  human  milk  with  that  of 
thesnimaU  in  qu(«lion. 

I  find  rcaily  to  hand  in  Dr.  Miller's  "  Chemiatry,"  Vol.  III.,  a  com- 
pwiTe  ttaI«mont  of  the  mean  of  Kovcral  analy«e!i  of  the  mitk  of 
voman,  cow.  goat,  ass,  sheep,  and  bitch.  The  latter  is  a  moderately 
canlvoTOua  animal,  nearly  approaching;  the  omnivorooE  character  com- 
Bttily  ascribed  to  mao.    The  following  is  the  statement : 


1 

Wtnan. 

Omt. 

«M. 

An. 

BbMp. 
sa-« 

4-J 
4-S 

•■T 

BMb. 

49 
.9 

8T-4 
4-0 
BO 

84 

Bl-0 
4'4 

4-a 

oo-a 

■'4 
M 

IT 

M-3 
14-8 

gnrogiBWH  eonpouad*  aaJ  huolu- 

■  Aeoording  to  thift  it  in  quite  e^-ident  that  Xatnre  rcgardfi  our  food 
Hpiimaents  aa  approaching  mctch  nearer  to  the  herbtvora  than  to  tbo 
oamivora,  and  has  provided  for  ns  accordingly. 

If  WD  are  to  begin  the  building-up  of  our  bodies  on  a  food  more 
nearly  resembling  the  herbivora  than  the  carnivora,  it  i«  only  reason- 
able to  aamme  that  we  should  conltnuo  on  tbe  same  principle. 
_  The  partiettlats  of  tbe  difference  are  instructive.  The  food  which 
Htture  provides  for  tbe  human  infant  dilTcrs  from  that  provided  for 
^  yoang  camivnrnn^  animal,  just  in  the  ume  way  as  Sesb-fnnd  dif> 
Bifrotn  the  culiivau-d  and  cooked  vegetables  and  fruit  within  eaxv 
noch  of  man, 

TbMo  contain  lem  fat,  lesa  nitrogeaoiu  matter,  more  water,  and 
more  ntgar  (or  >ureb,  which  beoomes  sngar  daring  digestion)  tlian 
mimal  food. 

Tbom  who  advocate  the  use  of  flc«h-food  nnially  do  so  on  tbe  ground 

:  it  it  U  more  nutriiioua,  contains  more  niinigeDous  material  and 
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uore  fat  (ban  vegetable  food.     So  modi  Uie  worse  for  tbe  liumaa 
being,  eaya  NnUiro,  whvn  the  prcparra  f(Md. 

But  lu  >  niAttvr  of  [inictkul  fact  llirrv  xn  no  fleeh-eaters  antuDg 
k]i8,  iiono  who  Rvail  tbcnuivWcs  of  ltii«  Iiigbcr  proportion  of  albuminoida 
uid  fat,     \V«  all  pmvticalljr  admit  ivvry  liiiy,  in  eating  our  ordinary 
Eoglisli  dinner,  tbat  ibii  exoeM  of  nitrogvuotu  nialtor  and  fat  is  bad ; 
.wedo  6<o  by  mixing  the  meat  with  that  particular  Tpgetabic  which  cod- 
f  tains  an  eiccsa  of  tho  caibo-hydratcs  (Mardi)  with  tbe  ttmallnt  aTai^ 
able  qauntity  of  albuminoida  and  faL     The  slioe  of  meat,  dilnivd  wttk 
tho  lump  of  putiito,  brings  tbe  whole  down  to  aboat  tbe  average  com- 
position of  a  fairly -arrange   vegetarian  repast.    AVbcn  I  speak  of  a 
rTegetariao  repa:>t,  I  do  not  nii-an  mere  cabbages  and  potatoes,  but 
,  |troperly  selected,  well-cooked,  uotritioiis  vegetable  food.    As  an  ez- 
ample,  I  will  laku  Count  Rnmford's  No.  1  itou]>,  already  described, 
without  the  bread,  and  in  like  ruanner  take  beef  aad  potatoes  witfaDOt 
bread.    Tt^iog  original  wi-igblH,  and  asAuming  that  tbe  lamp  of  potato 
weighed  the  same  as  tJie  slice  of  meat,  we  get  the  following  conpod* 
tiou,  according  to  tbe  table  given  by  I'avy,  page  410 : 


WU>T. 

AJbonan. 

ai«a. 

b>W- 

FM. 

Sdtt. 

7*W 

:»-oo 

is-8a 

E-IO 

iV-w 

a'a 

I-IIO 
0-aj 

B'l* 

MT-OO 

IWO 

18-M 

S'SO 

seu 

s-co 

T8-W 

lo-io 

v-w 

i-to 

l-vo 

tw 

Rnmford's  soop  (without  the  bread  afterward  added)  was  win- 
posed  of  equal  measures  of  peas  and  pearl-bnrlcy,  or  barley-meal,  and 
nearly  equal  weights  Their  percentage  composition  as  stated  in  abova- 
luuned  table  is  aa  fotloirB :  ^m 


WHm. 

Oimm. 

timA 

Innn 

■M. 

4 

IS-00 
ISHW 

SJ'OO 

4-90 

SIO 
3'4<> 

1-P 

iOb 

WOO 

»')0 

lu-ao 

G-Ba 

4'UI 

iS9 

u-oo 

Mti 

6C4Q 

S-iB 

ft* 

i-a 

Here,  then,  in  ooo  bnodred  parts  of  the  mnttrial  of  Romford's  half- 
penny dinner,  as  compared  with  the  "  mixed  diet,"  we  have  forty  per 
I  cent  more  of  nitrogenous  food,  more  than  six  aad  a  half  ijmes  as  nnnh 
earbo-bydrate  in  tbe  form  of  starcb,  more  tliaa  double  the  quantity  of 
sugar,  about  seventeen  per  cent  more  of  fat,  and  only  a  lilllo  Iom  ot 
aalta  (supplied  by  tbe  salt  which  Rumford  addod).  Thus  tltu  Jufaa 
Hull  materials  fall  sliort  of  all  ilio  costly  constilnenta,  and  only  excel 
by  their  nbtindaacc  of  very  cheap  water. 

Tills  analj-sis  5up)>liefl  U>e  explanation  of  wbat  bas  pnslcd  many 
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>od  encourageil  lonifi  nMr«n!T8  at  thiR  work  of  tbe  grrat 
pbilantl  '    rix.,  that  h«  found  tbut  tcM  thaa  ftre  onneca 

rf nGdsww  BU1  lor  each  man's  diIlD^r.     He  wm  vupplpng  far 

nm  nntritiuiu  tnatcnal  than  Iieef  ami  potatoes,  an^l  tb^rcfon;  hia 
Inoimtcs  wan  mure  itatbfa«tory  than  a  ponnd  of  beef  ant!  potaUM>«. 
thfN  fooTlH*  of  wbich  is  water,  for  which  water  John  Bnll  g^ays  a 
lUBng  or  more  per  ponnd  when  be  bajrit  hi*  [irimt!  Ktcak. 

Ranfotd  added  vhc  wnu-r  at  pump-ci'*!,  aiKi,  by  long  boiling, 
noMd  some  of  it  to  unite  with  tbc  Bolid  materials  (by  the  hydration  I 
ImincTibed),  and  llien  served  the  combination  in  lhi>  form  of  por- 
rUg^  ndaing  each  portion  to  nineteen  and  three  qiiarl^Tn  onn(*4:>(. 

I  might  multiply  anch  exainplos  to  provo  thi*  fallacy  of  the  provnil- 
h^  ootiona  eonoeming  the  nntritire  valnc  of  tho  "  mixed  diet,"  a  fai- 
Ihj  «h>^  is  merely  an  inherited  epidemic,  a  baseless  physical  super 
ntina. 

I  will,  iKiwcwr,  just  add  one  more  example  for  compan«nn — »is., 

'  Highlander's  porridf^.  Tli«  following  is  the  c^omposition  of  ont- 
frotn  Pavy's  table : 


Vmp.... 
ilbnoL. 


ts«0 
ISM 


Bagir, 

rii... 


■«0 
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Compare  this  with  the  )>cef  and  pototocti  abore,  and  it  will  be  seen 
-U  in  tvptrtor  in  ttrry  tV«m  exciting  the  tcrtfr.  This  deficiency 
rnadily  snpplied  in  the  cookery. 
Tbr»e  &gan*  explain  a  pnxcle  that  may  hare  snggcHtod  itself  to 
naa  of  my  tlioughtfiil  readers — rix.,  the  smalloess  of  the  quantity  of 
dry  oalmvnl  that  i«  n«cd  in  nuiking  a  hirgu  ponion  of  porridge.  If  we 
aW,  hi  like  manner,  aee  our  portion  of  Ix-i-f  or  mntton  and  potaton 
Iae«^  to  dryness,  the  smaUnessof  the  quantity  of  actnally  Kolid  food 
reqnirvd  for  a  meal  would  bo  similarly  ma^if4■»l^  An  iililcrnian's  ban- 
■p<  in  Ibis  condition  would  barely  litl  a  breakf.-tsc-<^up. 
I  ran  not  at  all  agn-p  with  those  of  my  vegetarian  friends  who  de- 
anee  Acsh-mi-ttl  as  a  prolific  source  of  dtscniFO,  as  inflaming  the  poacioiM, 
genwtaliy  demoralizing.  Xcitlicr  am  T  at  nil  disfrosed  to  make  a 
_  ligioa  of  either  eating  or  drinking,  or  abstaining.  There  are  certain 
albuminoids,  certain  c-arbo- hydrates,  certain  hydrocarbons,  and  certain 
iltff  drmandi^d  for  our  stistcnancff.  Exc«pting  in  fruit,  these  are  not 
ypVicA  by  Nature  in  a  fit  condition  for  owr  use.  They  most  be  prc- 
"parcd.  AVhether  we  do  all  the  preparation  in  the  kitchen  by  bringing 
_tbe  produce  of  the  earth  dirwrtly  iherc,  or  whether,  on  account  of  our 
uranre  and  inmpacity  oa  cooks,  we  pass  onr  food  tlirough  the  stom- 
•■-■-,  blood •v^wwls,  etc.,  of  sheep  and  oxen,  as  a  Bubstitnte 
'  III  >ges  of  scientific  cookery,  the  rosnlt  isabout  the  same  a* 

tltfi  dietetic  result.     Flesh -f<!eding  in  a  nasty  practice,  but  1 
no  grounda  for  denouncing  it  as  physiologicftUy  injnrious. 
In  my  youthful  ilaya  I  was  on  friendly  terms  with  a  sheep  that  he- 
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loDge^  to  a  bntcbpr  in  Jcnnyn  Street.  This  animal,  for  some  reaaoa, 
IukI  b»^n  eparvd  in  \t»  lambfaood,  and  was  reared  as  tbc  bntcbor's  pe4. 
it  wax  wcl)  kuown  in  St.  James's  by  following  the  butcher's  in«n 
Ibroa^li  the  str<?<-t3  like  a  dog.  I  bavc  twcn  tbiis  clircp  bteal  mitttpa- 
obops  and  devour  them  raw.  Tl  prcforrc^I  bec-f  or  miiitim  to  grsiw.  It 
enjoyed  robust  health,  and  waa  by  no  mifxaa.  ferociona. 

It  was  mcrelya  disgasting  animal,  with  excesaively  pvrverted  appe- 
tite ;  a  perversion  that  supj>lie8  very  BOggcetive  material  for  bumao 
meditation. 

My  own  cx]>criraentit  on  myKctf,  and  lb«  muUitwle  of  otbor  experi- 
ments that  I  am  daily  witncstting  among  men  of  all  occupationK  wIh 
iTO  cast  aaidc  fleah-food  aflor  many  ycani  of  mixvd  dii-l,  prove  in- 

iteetably  that  fleah-food  in  quite  unnocc»i>ary  ;  and  also  that  tuco 
and  women  who  emulate  the  aforeraid  Kbeep  to  the  mild  extent  of  con- 
Huming  daily  aboat  two  ounoea  of  animal  tiasne  combined  with  «i 
ounci-H  of  water,  and  dilute  this  with  ench  weak  vegetable  food  a;  tbc 
potato,  are  not  tneaAurnbly  altered  thereby  >o  far  a«  phy«iia]  health  is 
coDoemcd. 

On  economical  grounds,  however,  the  difference  in  eDonnoos.  If 
all  BngUKhmen  were  vegetarians,  tlie  whole  a-spi'clof  the  oonniry  would 
be  changed.  It  would  be  a  land  of  gardens  and  orcbartti^  inBtoad  of 
gradoaUy  reverting  to  prdrie  grazing-groond  as  at  prcMtnt.  Tbo  un- 
employed roieerablcfl  of  our  great  towns,  tW  inbabitaniK  of  our  ubIob 
workhouses,  and  all  our  rogue*  and  vagabondit,  would  find  ample  and 
snitnUo  employment  in  agriculture.  Every  aere  of  land  would  require 
three  or  four  times  as  much  labor  as  at  present,  and  feed  five  or  itz 
times  aa  many  people. 

No  seDtimental  exaggeration  is  demanded  for  this  reeomuiendatlon 
of  racb  *  reform  as  this. 

I  must  apologise  for  this  digrcasion,  an  it  has  prevented  tne  from 
elooing  this  wriea  with  this  pa]>cr,  as  I  intended.  In  my  ncKt,  whiob 
ivally  will  conclude,  I  Dball  describe  some  ei]>criment8  I  Itavc  rocenllj 
made  on  the  preparation  of  Tcget«ble  food. — Kn^teiedffe. 


PASTEUK'8  KESEAECHES  IN  GERM-UFE.* 

Br  PwonfUfK  JOltS  TTNDALL. 

TITK  Weightiest  orente  of  life  sometimes  torn  upon  small  LingM} 
and  we  now  eome  to  the  ineidcnl  which  caosed  M.  Pasteur  to 
quit  a  line  of  research  the  abandonment  of  which  he  vtill  regret*.  Jl 
Gennan  manufacturer  of  chemicals  had  notioc<l  thai  the  impnre  cooh 

•  rro«  Ibo  lulrailiidkn)  to  "  Lomii  PulMr,  hil  LU«  uti  UI>or>  "    Br  ^'^  .Sou  In-U- 
Km  York :  D.  A|)plii(on  A  Cn ,  t  BBS. 
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I  Urtnlfl  of  linie,  ealUed  with  organic  matters  of  rsriouit  kinds, 
on  being  disKolv(>f]  in  wntvr  and  ei]>osp<l  to  summer  lii>al. 
Tbw  (mmpted.  l*a«teur  pn-iarvl  tome  [tun-,  nght-tian<}rd  tartrate  of 
SBwmn,  mixed  vrith  it  ultmiuiuoua  auit«r,  anil  found  that  ibcmist- 
■e  farauntvd.  Hia  ttolation,  limpid  at  fii^t,  became  turbid,  und  tbe 
BtUditjr  \ue  found  to  be  due  to  the  multiplication  of  a  microBcopie  or- 
gndm,  vhich  found  in  tho  tif|nid  lis  pro[ier  alimonu  PikKt«ar  recog- 
mwd  in  this  Utile  organi.-cni  a  living  /ermml,  Tltj*  l>tild  t^unclunton 
fM  doabtlesa  HtrvngtJicutMl,  if  not  prompted,  by  ibe  previous  di»> 
nrntv  of  tbc  ydbrt-plant — the  alcobolic  ferment — by  Oagniinl-liatoar 
ad  Schwann. 

Pssteur  next  pormitted  his  little  organism  to  take  tbe  carbon  neces> 
iHT  lor  its  growth   from  tbo  pare  paratartratc  of  ammonia.    Owing 
to  the  opposition  of  its  two  chu»M  of  oryKlxU,  a  •olution  of  this  nit, 
it  vill  W  rpmvml»crcd,  doe*  not  tnni  tbo  plane  of  polarixed  ti];bt  either 
tu  till-  right  ur  to  the  IcfL    Soon  after  fermentation  had  set  in,  a  rota- 
■lon  lo  tbc  left  was  noticed,  proving  that  the  eqnilibritira  previowily 
■■iitiiiff  between  the  two  classes  of  crystals  had  ceased.    The  rotation 
^■dwd  a  maximara,  after  which  it  was  found  that  all  the  rigbt-bandrd 
^^^fate  had  dtK-ippciireil  from  thr  liquid.     The  or^animn  tliuK  proV4>d 
HIK  roropctenl  to  select  its  own  food.     Il  found,  as  it  were>  one  of 
be  tartraics  more  digestible  than  the  other,  and  appropriated  it,  to  the 
kigleel  of  the  other.     \o  difference  of  themical  constitution  deter- 
■lb)«d  tin  choice ;  for  the  elements,  and  the  proportions  of  the  ele- 
ments. In  the  two  tartrates  were  idcuticaJ.     But  the  peenliarity  of 
■truclure  which  enabled  the  suhstauee  to  rotati;  the  plane  »f  polaria- 
■iDa  to  the  right  aI«o  rendered  it  a  fit  aliment  for  the  organism.    This 
noft  remarkable  ex{>crirnirnt  was  sucoeesfolly  made  with  tlie  seeds  of 
jor  common  mold  {Ptmrilliwn  fftavcum), 

■    Here  we  find  Puteur  tmexpectedly  lande<)  amid  the  phenomena  of 

linnrnlation.     With  true  wU-nltfic  in«inct  he  closi.^1  with  the  ooncep- 

^oa  that  fermenu  are,  in  all  vtw»,  living  things,  and  that  the  sub- 

ctancea  formerly  regarded  as  fernienia  arc  In  reality  the  food  of  tbo 

^rrmenta.    Touched  by  this  wand,  difficulties  fell  rapidly  before  him. 

Be  pmTcd  the  ferment  of  lactic  acid  to  be  an  organism  of  a  eertun 

■hd>     The  ferment  of  butyrie  arid  he  proved  to  be  an  organism  of  a 

Bftrcni   kind,     IJe  was  soon  led  to  llie  fundamental  conclnsion  that 

tlw  apseitj  of  an  organism  to  act  an  a   ferment  depended  on   its 

power  to  lire  without  air.     The  fermentation  of  beer  WM  snfficioiil  to 

Miggst  thin  idea.     The  Trnot-plant.  like  many  others,  can  live  either 

Brilh  ur  withuuL  free  air.     It  flonrishes  best  in  contact  with  free  air, 

^BUiL  IS  thnn  spared  the  labor  of  wresting  from  the  malt  the  oxygen 

HH^Rd   for   its  BiLBtcaance.     Supplied   with   free  air,  however,  it 

^RW;t1caUy  ceases  to  be  a  ferment  ;  while  in   (he  brewing-Tat,  where 

^Bie  work  of  fermentation  is  active,  the  budding  wnda  w  romplttoly 

«it  off  by  the  siiles  vf  the  ressel,  and  by  a  deep  layer  of  earbonie-acad 
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gM,  from  all  eonuct  with  BJr.  TUo  batjrrio  fertncfiL  not  uuly 
witltont  sir,  but  Puntcur  sliow«il  that  ttir  in  fatal  to  iL  Ue  Bualljr  i 
ri<ied  iiiicToeeo|)ic  orf;aiusii)s  into  two  gr«at  classes,  which  he  named 
Respectively  <rrobUt  &nd  amerof/iea,  tlio  fonurr  ri^qniring  free  OxygCB 
Eto  tnaiiitaiii  Itfi%  Uic  latter  cnpnblo  of  living  without  free  oxygen,  but 
able  to  wreet  thui  cIvtDC-ot  from  iu  combiDBtioDJi  will)  other  elrmmt*. 
Thiadeiitnictionof  pre-exbttiiig  compounds  and  fonnation  of  nrv 
eauEcd  by  the  increase  and  multiplication  of  the  organiun,  coi. 
the  process  of  fcmieiitalioD. 

Under  llii«  hc.a<l  are  aI»o  rightly  ranked  the  pheDomena  of  palre- 
fsction.  As  M.  K^ot  well  cxprviiws  it,  the  fl^^^cntation  of  Fagar 
may  bo  described  as  the  putrefaction  of  augar.  In  tliia  |wrtiou1ar  fi«ld 
M.  Pasteur,  whose  contributiona  to  tli«  anbjeot  are  of  the  higbeitt  valae, 
was  prvcedvd  by  Schwann,  a  man  of  great  merit,  of  whom  Ibe  world 
has  beard  too  little."  Schwann  placed  decoctions  of  meat  in  ftasks, 
Bterilix«d  the  dccoetion«  by  boiling,  and  then  rapplied  thimi  with  cal- 
cined ail,  the  powvr  of  which  to  supjrart  life  h«  showed  to  be  nuiia- 
paired.  Under  tliese  circumManeca  putrefaction  never  aet  in.  Henot 
ih«  oonolusion  of  Scbwann,  that  putrefaction  was  not  doo  to  the  ran- 
tact  of  air,  as  affirmed  by  (!ay-Liissao,  bat  to  something  suH|«Qded 
in  the  air  which  heat  was  able  to  destroy.  This  eomething  ron«i!>tB  of 
living  ui^ani«m>  which  nourish  themselves  at  the  ezpenM  of  tbo  oi^ 
ganie  sabstance,  and  caun;  its  putrefaction. 

The  grasp  of  Paateur  on  this  class  of  aubjceta  was  embracing.  Ho 
studied  acetic  fermentation,  and  found  it  to  be  the  work  of  a  mioMt 
fungus,  (lie  myeoderma  aceti,  M-hich,  requiring  free  oxygen  for  its 
nutrition,  orerspreads  the  Barfacc  of  tbo  fermenting  liquid.  By  iba 
alcoholic  ferment  the  sugar  of  the  grapr-juii-e  \*  Ininnrfrmi-d  into  of 
Iwnio-acid  gas  and  alcohol,  the  former  exhaling,  tie  Utter  nmtaining 
in  the  wine,  By  the  mycodrrma  tuxti,  tbe  wine  is,  in  its  turn,  eootrrt- 
cd  into  viiK'gnr.  Of  (be  experiments  made  in  connection  with  thit 
(iul>j<<cL  one  desi-rven  estpcclal  mention.  It  is  that  In  which  Fasten 
Buppre^iaed  all  albumiiioas  matters,  and  carried  on  the  frrmentatioa 
with  purely  cryatallimtble  substances.  He  studied  the  detcrionitjan  of 
vinegar,  revealed  its  cause,  and  the  mi-anti  of  pre?euting  iL  R«  de- 
fined the  part  played  by  tbo  little  «-cMike  oi^aniems  which  somctinuw 
swarm  in  vinegar-casks,  and  endc^d  by  iutrodiicing  important  ameliora- 
tions and  impMtvctmcnt*  in  ihe  manufacture  of  vinegar.  The  diseu^sioo 
with  Liebig  and  other  minordiacussiousof  a  simil.ir  nature,  which  Al. 
Radot  has  somewhat  strongly  emphasized,  I  will  not  here  dwi-ll  upou. 
It  wan  impossible  for  on  intjnirt^r  like  Pasteur  to  evade  the  queit* 
tion.  Whence  coniu  lhe«c  minute  organisms  which  are  demonMraUy 
capable  of  prodaoing  effects  on  which  vast  industries  are  built  and  on 
whiob  whole  populntious  depend  for  occupation  and  sosten-inoe  ?  lit 
thus  found  himself  face  to  face  with  the  q>ieiiti(>n  of  sjtontaneous  generic 
■  It  «M  Ute  tn  ttM  daj  «lwn  lb«  Rojvl  Sodct;  mndt  litw  a  tenigtv  numibrr. 
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Ui«  rr-'siearcheB  of  Poacbet  Iiad  jiwt  given  fr«ali  iufortet. 
'wtttttr  was  in  tho  experiracntal  scbi>c«i«,  be  iia<]  an  im> 
ajnnuge  over   Ponchrt,  wlioao  cullure  vas  derivv<]  from  Uiq 
of  obeervation.      On«  l>j  ono  tbo  sUlmicnls  anO  t-xpcri menU 
Pnictet  were  exptaineil  or  ovi-rtbrown,  an4  tbu  ductriiu!  uf  i^poti- 
gMiention  romaiticd  discredited  oulil  it  was  rvTircd  wiUi 
dilUjr,  and,  for  n  lime,  witli  sacoess,  l>y  Dr.  Butiaii. 
mutk  gf   M.  Railot'a  oti  page   103  ii«»(]s  some  qualifivatiou. 
grrai  inlrredt  of  Pn^U-tir'M  ractbod  conxifflu,"  be  esja,  "in  itg 
ig  tnunmnrerably  tbat  thv  origin  of  Utv  in  iiifnitiotiii  wbicb  have 
heated  to  the  boilmg-point  is  solely  due  to  Uil>  woliil  particla 
luftsf.]      :      *  .•  air."     This  meana  tbat  lifin;;  K^riDS  can  nol  cxiHt  in 
tkH-j-  i>u(.-e  raised  to  a  temperatore  of  2l-i"  Kahr.    No  doubt 

%  (leU  number  of  orgatu^ms  coltapcfi  at  thia  ternpcratnre  ;  some,  in- 
Jftd,u  iL  Pasteur  baa  sbovn,  arc  dutlroycd  at  a  tPtnperatiuv  9U* 
Ua«  dtc  boiling- point.  liut  tbis  in  by  no  mc^ann  univvTsally  tbe  case. 
Th  tpana  of  tliu  bay-bacillus,  for  example,  have  tn  ntuneroiiB  in- 
nM»cQec««itf  uUy  resisted  the  boiJiai;  temperature  forone,  two,  three, 
fotr  knm ;  vlule  iu  one  instanoo  eifffit  hourt^  continuous  boiling  failed 
Uitctiliiie  an  infnsion  of  desiccated  hay.  Tho  knowledge  of  this  fact 
jne  a  little  anxivty  wmo  yean  ago  when  a  mcetiug  was  pro- 
betwcen  M.  Paateur  and  Dr.  Bastian.  For  tbongli,  in  regard 
Uwt  main  qnestion,  1  knew  tbat  the  upholder  of  spontaneous  genora- 
couM  not  win,  on  the  particular  issue  touching  the  death  tern- 
penture  ha  might  have  come  off  victor. 

The  mannfactaTv  and  maUdica  of  vino  next  occupied  I^atcur'a 
■ttantioa.     tic  Wl,  hi  fact,  got  ibe  key  to  this  whole  wries  of  prob- 
and ba  kiww  bow  to  use  it.     Each  of  llie  dLsordiin  of  wino  wan 
to  iu  si>eciGc  organism,  which,  acting  as  a  femienl,  proiluocd 
ituncea  the  reverse  of  agreeable  to  the  palate.     By  tbe  simplest  of 
ioM,  Pasteur,  at  a  Mroko,  abolii^bcd  Itio  cAuaes  of  wine^iscase. 
>al«ly  ibo  fureign  orgiiniemH  which,  if  unchecked,  destroy  tlie 
,  are  extn-mely  it-nnitiro  lo  liwit.     A  temperature  of  50° 
I  suffices  to  kill  thfm.     Boltlcd  wines  once  raised  to 
temperatare.  for  a  single  minute,  are  aeonred  from  sobseqaont  de- 
ion.     The  winc^  suffer  in  no  degree  from  exposure  lo  (hi*  tern- 
lore.     Tilt!  munuvr  in  which  Pastear  proved  this,  by  invoking  tbe 
{uilgmrnt  of  tbe  wino-laatcra  of  Paris,  is  as  amusing  as  it  is  interest- 


• 


MoTed  by  the  entreaty  of  hts  master,  l)ie  illustrioiu  Dumajs  Pantcur 
inTCStigalion  of  tbe  diseases  of  silk-worms  at  a  lime  when 
ibandry  of  France  was  in  a  state  of  rain.     In  doing  so  he 
|)1  we,  ••  might  apprar,  entirely  fonake  his  former  line  of  roKcguvb. 
rioM  ii        ■      I  topi  bad  got  so  far  at  to  diwovrr  vibratory  corpus- 


tn    III: 


.>f  the  difiikiwl  wonu»,  and  "wilh  such  corpusclca 


rt«ar  had  oimuly  made  himself  intimately  acquainted.     Ho  wu. 
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thvrcforc,  to  nomu  cxUtiit  At  bome  En  tills  ih-w  inregti^^tion.  Tbe 
vulnmit}'  waM  appalling,  all  tbc  ^ffofts  made  to  KUy  the  plague  having 
proved  futile.  In  June,  1865,  Paeteur  betook  himHelf  to  tbv  »cotieof 
tbe  epidemic,  and  at  once  commenced  bis  observalions.  On  tlw  CTrm- 
ing  of  liii)  arrival  he  had  already  di»covered  tlie  eorpiwt^ln,  aad 
sbown  llicm  to  olhifR!.    Ai-qnaiiilvd  a*  liv  won  nnth  the  work  of  livisg 

[ferment*,  bia  mind  waa  pre])«i«d  Lo  *ce  in  tbe  rorpuseles  the  rause  of 

'|h«  f}ii(li-inie.  H<i  followed  tbem  tb rough  all  t]ie  [•))»»  of  Iho  insect^ 
life — through  the  eggs,  through  the  worm,  tfaroiigh  the  chrisalis, 
tbrough  the  moth,  lie  proved  that  the  germ  of  tbu  matadj-  might  bo 
pr^pent  in  the  eggs  and  escape  detection.  In  the  worm,  also,  it  lutght 
elude  micTO«copic  examination.  But  in  the  moth  it  reached  a  di^velop- 
inent  V>  diHtinvt  U  to  render  its  recognition  immrdiiilr.  From  bealthjr 
moths,  healthy  eggs  were  sure  to  spring  ;  from  lieallhy  eggs,  healthy 
worms;  from  healthy  worms,  fine  cocoons;  (to  that  tbe  ))n>bl('m  of 
the  restoration  to  Franco  of  its  si  Ik-husbandry  reduced  itself  to  tbe 

|-wpar.itiun  of  the  healthy  from  tbe  iinbe.iltby  moths,  tbe  rejeeiion  of 

'tbe  latter,  and  ibc  etelusive  employment  of  the  eggs  of  the  fonnei; 
M.  Radot  di's^rilK-fl  bow  tbiit  is  now  done  ou  Ihe  larg^nt  Kcsle,  with  ths 

unost  satisfactory  results. 

P  Tbe  bearing  of  this  inTCstigatiou  on  the  parasitic  theory  of  com* 
mnnicabic  diMen»ee  was  thus  illiulralcd  ;  Worms  were  infected  by  |ier- 
mitting  tliem  to  feed  for  a  itingic  meal  on  leaves  over  which  eorpnsca- 
lons  matter  bad  been  s)>road  ;  ttiey  were  infeeled  by  inoeulalioo,  and 
it  was  shown  bow  tbey  infected  eaeb  other  by  tbe  woundn  and  Kratchcf 
of  their  own  claws.  By  tbe  association  of  lieallhy  n'il)i  discwei 
worms,  tbe  infection  was  communicated  to  tbe  former.  iDfvcUoB  at 
a  distance  was  also  produced  by  the  wafting  of  ibe  roqniscles  ihrougb 
the  air.  Tho  various  modes  in  which  coram iitiicidile  dircasee  are  dif- 
fused among  human  populations  were  illustrated  by  PanictirV  treat- 
mcdt  of  tlte  filk^wormx.  "  It  was  no  hypothetical  infected  medium^ 
no  problcmalieai  pytlMgenic  gas— tbat  killed  tbe  worms.     It  was  a 

^definite  organism."*    Tbe  disease  thus  far  dt-Bcribcd  is  (bat  ealted 

r^iWnW,  wbieb  was  the  principal  scourge  at  the  time.  Another  for^ 
midable  malady  was  alfo  prevalent,  called  fiaeherit,  the  cause  of  which 

Ljuid  tbe  mode  of  dealing  with  it  were  also  pointwl  out  by  rasieiir. 

f  Overstrained  by  yeant  of  labor  in  this  field,  Piuiteur  wns  smitten 
with  paralysis  in  October,  1B68.  But  thia  calamity  did  not  prevent 
bim  from  making  a  journey  to  Alais  in  January,  1809.  for  tbe  express 
pnrpoHi^  of  combating  the  crittoiHnis  to  wbtch  his  labors  bad  been  snb- 
jecieil.  Pasteur  is  combustible,  and  contradiction  rendily  stirs  bim 
into  flame.  No  scientific  man  nov  living  bait  fought  xu  many  battles 
as  he.  To  enable  him  to  render  bis  cxjM-rimentd  decisive,  tbe  French 
emperor  placed  a  villa  at  his  disposal  near  Trieste,  where  ailk-worm 

'  TlicM  •KJitl*  wife  ullmd  U  ■  tkuc  atun  Ibe  rritcf mle  ittoi?  <ms  tnorc  Id  fkinr 
than  ft  It  M», 
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tbdlMen  carriwl  on  for  Mmo  time  at  a  low.  Tin?  success  bero 
lldHniM  M  marvi-loiui  ;  tbo  iialoof  cocoods  giving  to  tlio  ritla  n 
Mfntlof  iwcnty-six  million*  of  f runes.*  From  thu  (mfwrUI  villa 
il pMtenr  addrvmed  to  m<>  a  Iritcr,B  |iorlionof  wiiich  I  have  alrnuly 
fabliihed.  It  may  pevbap§  provf  unt-fully  i>tiggc8t)vc  to  otir  Indian  or 
ykmit  aaihorities  U  I  reprodoce  it  bere : 

"Penaettez-mot  de  terminer  ces  quelques  li^neii  quf  ji-  doi?  dieter, 
niiwnqna  ]«  stiis  p^r  la  maladie,  en  vous  fttiaaot  observer  qu«  voiu 
tmbiez  tenricro  anx  volonivs  dc  la  Grande- Bret a}pio  en  H-{>3ndant  la 
■net]  dv  cc  Uvrt^  et  des  (irincipeit  que  j'^tablis  toncliaiit  la  mala- 
idnvenasoie.  Beaucoap  d«  ne*  colouiva  poumient  cultiwr  lo 
rirr  avec  aocc&s,  et,  en  jetant  1»  y«nx  sur  n)on  ouvrage,  voiih  vuiia 
ootrainerea  aistJment  qa'il  est  facile  anjourd'bui,  noDseDlemeni  d'l^loi- 
fpcr  la  lualadie  r^gnante,  mais  en  outre  de  donncr  aiut  Tecolle«  de  la  sole 
Boe  provperitS  qaVlles  n'ont  jamais  eue." 

The  stadies  on  wino  pre|iarc  us  for  the  "Sladics  on  Beer,"  which 
tbUowed  the  inti-'iijiaiion  of  Mlk-worm  drwa*o».  Tlio  »onniw»,  pntriJ- 
itf,  and  other  maladies  of  beer  Pasteur  (raced  to  Riieeial  "fermeniH  of 
diMaM.-,**  of  a  totally  different  form,  and  tlterefore  easily  distinguuilied 
fnxB  tlie  tnie  tt/rvkt  or  reast-plant.  )Iany  myslerics  of  oar  brewerii^a 
were  cleared  up  hx  this  inqiiirj-.  Without  knowin;;  tl>c  caofe,  tlio 
brewer  nrrt  unfrcquently  incurred  bdavy  loMoa  through  Ihu  use  of  bad 
jTMat.  Fire  minuter'  examination  with  the  micro!»co)>e  would  have  nv 
^IAIbI  lo  bim  the  eanse  of  the  badness,  and  prercnlcd  him  from  nning 
lie  nronld  have  aoen  the  tme  torula  overpowered  by  foreign 
The  micratcope  i*,  I  believe,  ik>w  everywhere  in  use.  At 
ton^on-Trcnl  ita  aid  was  very  noon  invokctl.  At  tbe  conclusion  of 
I  Btndiea  on  beer  M.  Paateur  came  to  London,  whero  I  lind  the  plea*)' 
ore  of  euuveiiung  with  bim.  Crippled  by  paralysis,  bowed  down  by 
tbo  fnffcringa  of  France,  and  anxioua  about  his  family  at  a  trogbled 
an  nnoertatn  time,  ho  appeared  low  in  health  and  depreteed  in 
ivi.  His  robust  appearance  when  ho  visited  London,  on  the  ooca- 
,  of  the  Edinbargh  Annivvr<ar\-,  w:u>  tn  mnrk<-d  and  pleading  con- 
with  my  memory  of  his  aspect  at  the  time  to  which  I  have  r^ 


'  While  tboM  researches  were  going  on,  tbe  germ  theory  of  infec- 
I  dtaeue  was  notscd  abroad,  llie  researchca  of  Paateur  were  frc- 
i)aently  referred  to  as  bearing  npon  tbe  subji,-ct,  thoDgh  Paaleur  him- 
aelf  kept  cli-ar  for  a  long  time  of  ihia  special  field  of  inquiry.  He  was 
not  a  physician,  and  be  did  not  feel  called  npon  to  trench  npon  tJic 
otao'a  domain.  And  now  I  wonid  beg  of  him  to  correct  mc  if, 
Itia  point  of  the  introduction,  I  shoiiM  bo  betrayed  into  any  state- 
Bi  that  ii  not  strictly  correct. 
Iii:-'  ifmt  mJoroscopist,  Profc»iwrCohn,  of  Bre»lau,  was 

^Lor  ;  hen  banded  mc  a  aumbw  of  his  "  lietirigc,"  con- 

*  Tha  *vrk  RD  "  DbcaiM  ef  SUk-aonu  "  »M  ittOkatcd  to  tbe  Enipr«M  «I  IIm  Fttsdi. 
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tuning  a  memoir  liy  I>r.  RooJi  on  splenic  fercr  (MiUhrtind^  C/tarbtm, 
mKli^imt  ]>ii«iulu),  wlitdi  »oemcd  u>  mc  tu  ninrk  an  p{)ov1i  in  tfao  luK 
tonr  of  Uilii  fonnidable  disesM.  Willi  admintilc  paticncrc,  »kill.  aod 
penctntton,  Koch  followed  up  the  life-history  of  baeUttia  anUmcit, 
the  i>oniagium  of  this  fever.  At  the  time  here  referred  to  bft  was  a 
Touog  pbyeician,  lioMing  a  small  appointment  in  the  ueigLborliood  of 
BrMtan,  iui<l  It  n-as  vuy  to  pnxlint,  on  I  predictM  at  the  time,  that  bo 
would  tKK>n  find  binuwlf  iu  a  btgber  position.  ^NHivn  I  next  lirard  nf 
him  be  was  bead  of  the  Imperial  Sanitary  Institute  of  Berlin.  Kuch't 
recent  history  is  pretty  welt  known  in  England,  while  hia  appr«ctaiiioii 
by  Ibfl  German  Oovemment  is  ehovm  by  the  reu*ards  and  honors  lately 
conferred)  upon  bim. 

Kocb  was  not  the  dtecovercr  uf  (be  paraxito  of  Kplcnio  fever.  D»> 
Yatnoand  Rityer,  in  1@A0,  bad  observed  tl>e  liltk-  microiwopio  rods  b 
the  blood  of  animaU  which  had  died  of  splenio  fever.  Bnt  ibey  were 
quite  uuconscioua  of  the  sipnificance  of  their  obscrvatiou,  and  for 
tiiinn-n  years,  as  i\.  Radot  informs  as,  etnuigely  let  the  matter  drop. 
In  lt^6U  Daraine's  attention  wah  again  directed  to  the  sabject  by  lb* 
rea«areli«s  of  Pasteur,  and  be  then  pronounced  the  paraait«  U}  bo  the 
cause  of  the  fever.    He  waa  opposed  by  »ome  of  his  fi-ll"  -y 

men  ;  long  diacnasions  followed,  and  a  second  period  of  ihi;  .  "»t 
ending  with  the  publication  of  Koch's  pap«r,  elapsed,  before  IL  Pa»- 
tflor  took  np  the  question.  I  always,  indecl,  a««nmed  that  fi-om  the 
papor  of  the  Itramed  German  came  the  impulse  toward  a  lino  of  in- 
qniry  in  which  >!.  Pasteur  has  achieved  such  splendid  resulla.  Thiagt 
presenting  iheraaelvea  thna  to  my  mind,  31.  Kadot  will,  I  trust,  forglvfl 
m«  if  say  that  it  waa  with  very  ppreat  re^n^t  that  I  perused  the  dli- 
para;;ing  refercocea  to  Dr.  Koch  wbicb  occur  in  tbo  chapter  on  spleue 
fever. 

After  Koch's  iTirestigation,  no  doubt  could  be  cntertainetl  of  tba 
parasitic  origin  of  tlna  disease.  It  completely  cleared  up  ibe  jitrplexilj 
previously  extstiuf;  as  to  the  two  forma— the  one  fugitive,  the  «th*r 
permanent — in  which  iho  contagion  proscmtrd  itiK^lf.  I  mar  say  that 
it  was  on  the  ooiivers'ion  of  the  permanent  banly  form  into  the  fngitirv 
and  aenxitivc  ooc^  in  the  oa&e  of  baciUua  tuitUh  and  other  organi«ii«, 
that  the  metbo<I  of  sterilizing  by  "discontinuous  beating"  hitrodDenl 
by  me  in  February,  1877,  was  founded.  The  difference  between  «a 
ofgnnism  and  its  spores,  in  point  of  durability,  liad  not  escaped  Uw 
penetration  of  Pasteur,  This  difference  Koch  showed  to  l>«  of  pam* 
inotmt  in|M>rt»noc  in  splenic  fever.  He,  moreover,  proved  that  while 
mice  and  tiuinea-pigs  were  infallibly  killed  by  the  parasite,  birds  wnnt 
able  to  defy  it 

And  here  we  como  upon  what  may  bo  eallfcl  a  liaud-specimeo  at 
the  genius  of  Pasteur,  which  strikingly  illnstrates  its  quality.  Why 
Hhoutd  birds  enjoy  the  immunity  cslabliahcd  by  the  expt  rimenti  of 
Kocb  ?    Here  is  tb«  answer.    The  temperature  wldoh  prohibits  the 
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■oltipliaUoa  of  ftoei/Tu^  c»iMra<^£o  in  infuKiQiis  u44'-'  C  (lirpabr.). 
Tbs  Umpvnture  of  the  blood  of  birds  U  fmni  41°  to  42"  Faltr.     It  is 
tltvnfnre  close  to  tbe  prohibitor}-  temperature.    Rat  tJien  tbe  bluod- 
gtolrab*  of  a  liTing  fowl  arc  yun:  tu  offer  a  certain  rcflftance  to  aay 
Utemp*  to  deprive  ibctn  of  Ibi'tr  oxygen — a  reaistaoce  not  cxjycnenoBd 
in  an  infoaion.     Majt  nul  ibis  rasiiitance,  adtird  to  tbc  bi^b  icmpvn- 
tnra  of  tbe  fowl,  sutBoe  to  place  it  beyond  tbe  power  nf  tUe  panuiite? 
Expniiiicnt  alone  ooobl  anawer  tbia  qnestion,  and  Pasteur  made  tbe 
espttrinicnt.     By  placing  its  feet  in  cold  water  be  lowered  tbe  ti-mpera- 
Innof  a  fowl  to  i!T°  or  36°  Fabn     He  inoculated  tbe  fowl,  tbnschUlud, 
wMi  tbe  Bplcnic-fwcr  poraititv,  and  in  twenty-four  bourn  it  was  dead. 
Tbe  argument  was  dincbc'd  by  iuoculating  a  cIiHIl^  fowl,  permitting 
tlia  fever  to  oome  to  a  bead,  and  tb«D  removing  Uie  fowl,  wrapped 
in  cotton-wool,  to  a  chamber  with  a  tempcralure  of  35'  Cahr.     Tbe 
itmgtb  uf  tbe  patient  returned  aa  the  career  of  the  parasite  waa 
brodgbt  to  an  end,  and  in  a  few  boon  health  was  rMlorod.     llio 
tbarpnesa  of  the  n-aftoning  bt^re  \«  only  (s|nalcd  by  tbe  coiivluaivenem 
ef  the  expvritnt-nt,  which  is  fiUI  of  suggestiveneas  as  regards  the  treat 
nant  of  fpvrm  iu  man. 

Paitmr  had  little  difficulty  in  eatabliabing  the  parasitic  odgin  of 
fdvl-ebolcra  ;  indeed^  the  parasite  bad  been  obMTved  by  otben  before 
bitn.  But,  by  hit  succewiive  cultivationa,  ho  rcn<U-Tc<l  the  solution  «ure^ 
Qia  next  Mep  will  remain  forerer  memorable  in  ihu  hi»tor^-  of  medicine. 
]  allode  to  what  be  calb  "  Tiros  attenuation."  And  here  it  may  be  wdl 
to  throw  ont  a  few  remarks  in  advance.  When  a  tree,  or  a  bundle  of 
wht!al  or  barley  Htraw,  U  burned,  a  certain  amount  of  mineral  matter  re- 
mains in  the  ashea — t^'Xtremely  small  in  comparison  trith  the  bulk  of  the 
live  or  nf  tile  straw,  but  absalntcty  csaenlial  to  iu  growth.  In  a  soil 
bddng,  or  exbuuxted  of,  the  neoessary  mineral  couHtituents,  tlie  tree 
eao  oof  live,  tbe  crop  can  not  i;row.  Now,  oontagia  are  living  tbinj:^, 
vldcb  demand  certain  elements  of  life  just  as  inexorably  as  trees,  or 
vbeat,  or  barley ;  and  it  is  not  diffietdt  to  see  that  a  crop  of  a  given 
pataaile  may  so  far  ate  up  a  conatituont  existing  in  nnall  (jnanliiicR  in 
tba  body,  but  essential  to  the  growth  of  tlio  paranite,  aa  to  reader  the 
body  unfit  for  ti>e  [xoductiou  of  a  aecond  crop.  The  soil  is  exhauated, 
and,  until  tbe  Io<t  constituent  is  restored,  the  body  is  protected  from 
any  farther  attack  of  tbe  same  disorder.  Such  an  explanation  of  non- 
nemrenl  dieeasea  natnrally  presents  itMcIf  to  a  tboroogh  believer  in 
tbv  germ  theory,  and  eiirb  was  tbc  rolutton  which,  in  reply  to  a  i]UCh- 
lioa,  I  Teninred  (o  offer  nearly  fifteen  yearn  ago  to  an  eminent  Tendon 
pbyseian.  Tu  cibauit  a  soil,  however,  a  parasite  1cm  vigoroua  and 
datrastiro  than  tbe  really  virulent  one  may  aufficc  ;  and,  if,  after  liav- 
tng  by  means  of  a  feebler  organiam  exhausted  the  «ioil,  without  fatal 
resnll,  tbe  most  highly  virolent  panunto  ho  introduced  into  tbe  system, 
it  wiD  pfO¥e  powerlessL  TfaU,  in  the  langoage  of  tbe  germ  theory,  ia 
the  wbole  secret  of  raeoination. 
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The  gc-Deral  problem,  of  which  Jonner's  discovery  was  a  particabtf 
nse,  has  boen  grasped  by  Pasteur,  in  %  mann«r,  and  with  resulis,  which 
GvciihortyMmt  ago  wore  itimply  unimaginnblu.  How  innvh  "acddcnt" 
had  to  do  with  »haping  the  course  of  hix  ttiquiri«fl  I  know  ttol.  A  mind 
like  hi*  rosoiublM  a  photographic  plato,  wbicii  is  riKidy  tu  aoecpt  and 
d(tv<:top  luiniDoos  impressions,  nought  and  unsoaght.  In  th«  chjipwr 
on  fowl-cholera  b  described  how  Pastenr  Bret  obtained  his  attennated 
vinuL  By  snc««Mivc  cultivations  of  the  panuiitc  he  i>bowcil  that,  after 
it  had  bcea  a  hundred  time-)'  reproduced,  it  continix'd  to  be  a*  riralvnt 
as  at  6nit.  Onv  uece«»ary  cuDdidon  was,  however,  to  be  observed.  It 
wa<  easctilial  that  the  cultures  should  rapidly  eaoceed  each  other — that 
the  organiiu),  before  Ita  trantfcrenco  to  a  fritth  cultivatint;  litjnid, 
should  not  be  left  long  in  contact  with  air.  When  cxpoMt^d  to  air  for 
a  coDHtderublc  time  th«  virus  becomes  oo  enfeebled  titat  when  fowb 
are  inoculated  with  it,  though  they  sicken  for  a  time,  they  do  not  die. 
But  this  "  attenuated  "  rirus,  which  M.  Radot  justly  calls  "  benign," 
constitutes  a  sure  protection  against  the  virulent  virus.  It  so  eshaoau 
the  soil  that  the  really  fatal  conlaginm  fails  to  find  there  the  ek-menU 
DMCatary  to  it»  reproduction  and  uialtlplication. 

Paateur  afBnns  that  it  is  the  oxygen  of  the  air  wbieb,  by  k-ngib* 
ened  contact,  weakens  the  viruG  and  converts  it  into  a  true  ra«cui& 
lie  has  aldo  weakened  it  by  transmission  through  variotia  animals.  U 
was  this  form  of  attenuation  lluit  wan  broogtil  into  play  in  the  ease  of 
Jenncr. 

"nie  Mreret  "f  ntlennation  had  thus  become  a»  open  one  to  Pasteur, 
lie  laid  hold  of  the  murderous  vims  of  splenic  fever,  and  succeeded 
in  rendering  it,  not  only  harmless  to  life,  but  a  sure  protection  agaimi 
the  virus  in  tta  most  concentrated  form.  Xo  roan,  in  my  opinion,  can 
work  at  thc«c  subjects  so  rapidly  aa  Pasteur  without  falling  into  errors 
of  d<ilail.  But  lliis  may  occur  wbile  bia  main  position  remains  impreg- 
nable. Snch  a  result,  for  example,  as  that  obtained  in  preflcn<!c  uf  w 
many  witnesses  at  Melun  must  surely  remain  an  ever-memorable  con- 
quest  of  science.  Having  prepare*!  his  attcnnate^l  virus,  and  proved, 
by  laboratory  citpcriment*,  iff  effieaey  as  a  prolwlive  vaccine,  Pastenr 
accepted  an  invitation,  from  the  President  of  the  Society  of  Agricult- 
ure at  Melun,  to  make  a  public  experiment  on  what  might  Ire  called 
an  agricultural  Male,  lliis  act  of  Pasteur's  is,  perfaapi^  Uie  boldest 
thing  recorded  in  this  book.  It  natumlly  caused  anxiety  among  hb 
colic-Agnes  of  the  Academy,  who  fcATcd  tliat  be  bad  K'cn  rash  in  clos- 
ing with  the  proposal  of  the  prciudent. 

But  the  expi-riment  was  made.  A  Rock  of  sbeep  was  divided  into 
two  groups,  the  members  of  one  group  being  all  vaccinated  with  the 
attenuated  vinis,  while  those  of  the  other  group  were  left  onvacd- 
nated.  A  namber  of  cows  were  also  snbjeetcd  to  a  precisely  (dmilar 
treatment.  Fourteen  days  afterward  all  the  sheep  and  all  Ibo  rows, 
vaccinated  and  unvaccinated,  were  Inoculated  with  a  very  vintlcst 
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Ttm;  ud  tbrec  days  ftiil>M,t[uvntlj-  more  tliaii  two  hnmlrml  j>cr9ons 
iMBBbled  to  witneaa  tbo  rusuli.  The  "sbont  of  a4iutniiiun,"  xasn- 
dcoed  bf  M.  iCadot,  was  a  naturo]  oatbnrst  tuder  tite  droumManceti; 
Of  tTouy-five  eh<^p  which  had  Dot  be«n  protoct«d  by  vacciaaiJon, 
timit;-«OQ  wont  already  dcail,  and  :hv  remaining  onm  were  dying. 
The  twcnty-fiTt)  vaccinated  gfacop,  on  the  contrary,  wcro  "in  foil 
health  aail  gayttty."  In  the  uii?accinat«d  cows  inteuM  fevrr  WM  pro- 
Jueed,  while  the  prostratioD  was  so  i^reat  that  tbey  were  anablc  to  eat. 
IWncn  were  also  formed  at  the  jtoinu  of  iDocolation.  In  the  racci- 
nlsd  cove  DO  toinorB  were  formed  ;  they  pxh!bit«d  no  fever,  oor  even 
■a  vUiration  of  tvnipprature,  wtiile  llicir  powir  of  fi-eding  wu*  unim- 
patnd.  No  woDdcr  that  "brrcdcnt  of  cattiv  ovcrwhflnK-d  Pastcnr 
whb  applications  for  raccine."  At  the  end  of  1881  dose  upon  thirty- 
fnnr  tboimnd  animals  had  Wcu  vaccinated,  while  the  Dumber  rooe  in 
IKS  to  nearly  five  bundrcd  thooEand. 

^A.  Psateur  la  now  esactly  sixty-two  yean  of  a^e  i  bat  bia  energy 
i>  aaabated.  At  tlio  vnd  nf  tbiK  rolumo  wc  are  informed  that  he  has 
■Itvady  taken  up  and  examined  with  iiiicvcm,  a«  far  as  bis  experiments 
have  reacbeil,  the  terrible  and  mysterious  disease  of  rabiui  or  hydro- 
pbubia.  Those  who  hold  all  communicable  diaea&es  to  be  of  panuitio 
otijpn,  iuclude,  of  course,  rabies  among  the  number  of  those  produced 

rH^d  propagated  by  a  living  contagiuro.  From  his  first  contact  with 
M  diiwao  Pasteur  nhowvd  bis  ocruetomcd  penetration.  If  we  see  a 
niao  mad,  w«  at  once  refer  hid  matlneM  \xi  the  state  of  his  brain.  It  is 
waiewbat  nn^lar  that  in  the  face  of  this  fact  llic  vims  of  a  msd  dog 
dumld  be  referred  to  the  aaimal's  saliva.  The  italtva  ia,  w>  donbt,  in- 
Seated,  bat  Paateor  soon  proved  the  real  seat  and  empire  of  the  dis- 
oidcr  to  be  the  nervous  sy«tom. 
The  paiaaite  of  rabies  had  not  hecn  securely  isolated  when  31.  Ra- 
dvtfiaisbed  hifi  task.  But  Ia.Ht  May,  at  the  instance  of  M.  Pa-itciir,  a 
oommindun  was  nppoinied,  by  the  Minixter  of  Public  Iniitruction  in 
Piaace,  to  examine  and  report  upon  the  results  which  he  had  up  to 
tliat  time  obtained.  A  preliminary  report,  issued  to  appease  public 
UHpsttMioe,  rcochcMl  me  befon'  T  quitldl  Swit«'rhmd  (his  year.  It  in- 
^lirvs  tbo  sure  and  c«-rtaiu  hope  tluit,  as  rcganls  the  attenuation  of  tbo 
rabic  viruA,  and  the  rendering  of  an  animal,  by  inoculation,  proof 
apua«t  attack,  the  success  of  M,  Pasteur  is  assured.  The  commis- 
OOD,  though  hitherto  extremely  aetive.  is  far  from  the  end  of  ita 

Ibbon ;  hot  the  rrwulDi  nbt.tined  no  fur  may  l>e  thuH  nummeil  np  : 
Of  six  dog*  unprotected  by  vaccination,  three  Huccnmbed  to  the 
IhIcb  of  a  dog  in  a  furious  ttato  of  madness. 
Of  eigbt  nnvaccinai«d  dogs,  hik  succumbed  to  the  inUavenous  in- 
' '  inn  of  rabic  muttC'r. 
-  ■'{  fivp  nnvaeotnated  dogs,  all  succumbed  to  inocolation,  by  tre- 

I     [Wining,  of  thti  brain. 
I  FiaaOy,  of  thre»-«nd-twenly  vaccinated  dogs,  not  one  waa  attacked 
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with  Uic  diseoM  BDbseqaent  to  inooulation  vith  tbe  tnoot  potent 
rims. 

Sureljr  reaolts  each  as  those  recorded  in  (his  book  are  calcubt«<l, 
not  only  lo  uxkim  public  int*TC«l,  bnt  public  \m\tc  wnl  woniJcr,  Ncrcr 
iMffuit!,  during  the  long  pcrio^t  of  itM  liLaUvy,  did  3  day  like  tbit  j>ni(viit 
BWD  Dpon  ihe  flcieocc  and  ai't  uf  medicine.    Indeed,  preTiouo  to  ihc 

ooveriMof  recent  times,  medicine  waa  not  a  science,  bat  a  oollectjon 
of  empirical  ml«8  dependent  for  their  interpretation  and  appliotioD 
npon  the  sagaeitjr  of  the  physimn.  How  does  Kngland  stand  in  rela- 
tion to  the  j^reat  work  now  ;;oiuj;  on  around  bcr  ?  Slio  is,  and  miut 
be,  behindhand.  Scientific  cbanTini^m  is  not  beautiful  in  mj  eyw 
Still, one  can  banlly  wc,  wilhont  deprecntlon  and  protest,  the  T- 
invMligator  handicapj>c>l  in  so  great  a  rac«  by  short-sighted  au 
Bhierous  legislation. 

A  great  seioutifit;  theory  has  never  been  accepted  wtlbont  oftftiu- 
tion.  Tlio  theory  of  gravitation,  the  tboory  of  nnduUtioii,  Ihc  tbwrf 
Df  evolution,  the  dynamical  theory  of  heat — all  bad  to  pnah  their  way 
Ihrodgh  conflict  to  ?lctofy.  And  ao  it  has  been  with  the  genu  theory 
of  communicable  diaeasc*.  Some  outlying  members  of  tho  medical 
tfemion  dispute  it  still.  I  am  told  they  even  dinpnto  the  communi- 
bility  of  cholera.  Such  miistalwaya  be  tbtieonnw  of  thing«,ait  long 
as  men  are  endowed  with  dtfTercnt  degrees  of  in&ight.  Where  tk 
mind  of  geuiua  diiicenia  ibe  dtatAnt  truth,  which  it  porsnea,  tbe  mind 
not  so  gifted  often  discerns  nothing  bnt  tbe  extravagance,  which  \X 
avoids.  Xames,  not  yet  forgotten,  could  be  given  to  illu«trate  these 
two  claxsc^  of  mtndit.  An  repnitcntativA  of  the  lint  cIakm,  1  would 
name  a  man  whom  I  have  often  named  before,  who,  basing  himself  in 
great  part  on  ib«  rc«4-arcbes  of  I^astear,  fought,  in  Kngland,  the  hsitle 
of  tbe  germ  tlieory  with  persii^tent  valor,  but  wbose  labors  broke  bin 
down  before  he  saw  tbe  triumph  which  hoyorwiaw  coroplotcd.  Many 
of  my  medical  friends  will  understand  that  I  allude  here  to  llio  InlB 
Dr.  Vvilliaro  Bndd,  of  Bristol 

The  task  expected  of  mc  is  now  accomplished,  and  the  reader  is 
here  presented  with  a  record  in  which  the  verities  of  Bcicnc«  arc  en- 
dowed with  the  interest  of  romance. 
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Br  D.  n.  CCBTIS. 


THE  iia)>orta»ce  of  education  in  the  duties  of  life  n  rwognteod  in 
a  greater  or  less  degree  by  all.  People  differ  widely  as  lo  abso- 
lute standards  of  right  and  wrong,  and  as  to  the  fonndation  or  ooures 
of  such  stand.irds,  but  all  conoedc  by  daily  act*,  as  well  as  by  avowed 
opinion*,  the  necessity  of  some  kind  of  monil  training.    Efcry  pareri 
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rertniiM  \m  rhilil  fruiu  Lba  oonuoiwiaa  of  n  irrgD|^uI  act,  or  ap- 
(irovH  iu  etuulnct  whoa  prsisowoFiby ,  does  to  in  rL-cognitiaD  of  tbtt 
inporuncfi  of  tuoial  education.  Every  iDdiridiu)  who  d»c«  his  iofla- 
itin  In  ke«p  others  from  cvtl  auovixtioQs,  or  wiio  cumuieuda  a  uubUt 
orklodly  act,  titua  manifvstH  liiii  appreciation  of  tlw  noceMity  of  moral 
I  or  ethical  c^tnre.  IIow«rcT  undefined  may  be  iLc  Itmits,  liowover 
*  imperfcKctly  andentood  may  bo  the  sources  of  the  lawa  of  duty,  it  i« 
coDtioqally  furcod  upon  the  attention  of  every  tboQgbtfo]  pctaon  tbat 
ft  propur  nbscnance  of  these  Uws  is  of  vast  importance  to  mankind. 
Tbo  bappinL-«s  of  man — the  greiat  legil!mai«  cud  of  human  effort — 
drpoodH  K>  iar^iy  apoa  lii*;  rvoogniUoii  and  adoption  of  high  staudanU 
of  dnty,  ihnt  nothing  can  oxocvd  in  ImpOTUnoo  the  oultivatioo  of  the 
Kicttce  of  ilaty  and  tlii;  ttpirit  of  ri^tit  acli<Hi. 

llie  hamon  race  ia  atill  far  from  a  condition  of  idnd  perfection  ; 
nan  ba«  not  as  yet  reached  his  highest  estate  la  the  words  of  Teo* 
nysoo: 

"  K  roooaiToiu  eft  wu  of  oM  ttio  LonI  snd  Ma»tvr  of  Earth ; 
for  Um  did  hU  biKfa  ana  ibiDc,  nnd  bU  rircr  biUuwiug  ran, 
And  ba  felt  litmsdf  in  hia  force  to  b«  Kaiaro't  ftrowniog  race. 
A*  nine  month*  go  to  Ui«  iiliapiog  in  inHuit  ripe  for  its  blrtb, 
Rn  mnny  ■  million  of  sgM  liavc  ^oe  lo  D)«  making  oi'  tn&n ; 
Henov  Isflnl,  but  m  b«th«  laatt  iahenot  loo  iMnet" 

Tb«  vorld  is  foil  of  want  and  misery  ;  the  strong  trample  npon  tb« 
tigbtA  of  the  weak,  the  cunning  take  sdvaotuge  of  the  unwary,  the 
impnliUTe  and  the  irresolute  arc  lured  on  to  lives  of  vice  and  crime 
Prom  nery  <]naner  thtre  ariM!  appeals  for  help,  for  strviiglb  to  ovcr- 
enoa  tem|itstton,  for  power  to  resist  oppreseion,  for  succor  in  diiitrem. 
Bt'yuD'l  all  these  things,  aa  we  ascend  in  tbe  scale  of  ethical  derelop- 
Bunt,  thi:r«  exist*  a  demand  for  that  recognition  of  the  rights  of  otJ>«n, 
Uut  spirit  of  fellowship  and  true  manhood  which  shall  abridge  and 
OTOTOome  the  passion  of  grasping  selfishness.  IIow  prevalent  is  the 
d^re  for  tbat  ostentatious  splendor  and  Inxnrious  ease  which  too  often 
rvpresoat  the  fmiu  of  many  a  bard  and  narrow  life  of  pcnuiy  aj>d 
lU-rvquited  toil  1 

Wa  live  in  an  age  of  obaerration,  of  investigation,  of  a  study  of 

Natsrc's  laws  and  methods.     Nor  is  the  advance  of  tbt<  physical  sci- 

more  marked  than  tbat  of  the  uwiful  arts.     Do  not  the  problems 


of  /j^e  also  demand  aiit-ntion?  Is  a  knowledge  of  the  laws  of  the 
phyncal  onivenN  srj  alUimportant  that  no  lime  shall  be  spared,  no 
ihoogbt  devoted  to  acqniring  further  knowledge  of  the  laws  of  duty? 
Evffy  chougbtful  observer  must  admit  tbat  the  gnat  governing  facttir 
ia  iV  proiUm  of  rA«  wJeanetmtnt  of  human  happmeu  i$  tAe  comiuti 
<^man  toward  Ait  Jflloie-man.  Immeasurable  in  importance  is  the 
f'-'-''-^  ■^f  a  spirit  of  true  devotion  to  duly.  There  is  no  loftier  sin- 
t  nobler  work,  tw  higher  ideal  of  life,  than  the  promotion  ol 

the  siiiiu;  L-  -')!i -^  and  bappinns  of  mankind. 
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Wlmt  art)  Mm  mouw  bf  which  these  ends  alimll  bo  accotnplUhed  T 

Slioll  w«  relf  ftolcly  upon  our  ati|>po»ed  consdousncss  of  what  in  rigbl 

and  what  U  wron^;,  and  let  moral  teaching  connst  simplf  of  appeab 

Lfor  obedience  to  the  dictates  of  oonsoieooe?    That  which  is  termed 

konKit^ncc  \^  in  a  Iarg«  degree  at  leasts  a  matter  of  inhcrit«(I  tendea* 

t«jea,  eduoalioD,  and  tntellectua]  dcTelopment,  and  viirics  witli  the  \» 

dividual,  bU  HarTouodinga,  and  (be  age  in  which  be  Iitor. 

Tfaat  which  seems  right  (o  the  mind  of  one  man  often  seems  wniBg 
when  presented  to  the  intelligent  judf^ment  of  other  men.  The  con- 
»cienc«  of  tbo  avenge  member  of  a  civilized  commtutitj  diffeni  vridelj 
from  the  conitcience  of  tlio  average  member  of  a  tavage  tribes  To  tlit 
American  Indian,  revenge  a  a  virtue ;  to  the  Quaker,  revenge  ia  a 
crime.  To  fiautama,  to  Jeaus  of  Naaarelb,  and  to  their  aaceiio  dii- 
ciplcs,  the  total  rejection  of  personal  interest  or  advancement — aboohita 
aneelfiaiiDesa  aad  aelf-abnegation,  unlimited  ben«volenc«,  and  an  entire 
abvence  of  tbs  dotire  or  habit  of  K-lf-protection — were  the  grcatMt 
virtueii  and  most  obligatory  duties. 

On  the  other  hand,  the  constitutiooa  of  all  eivilized  govcmmeatiy 
wbctfaer  written  or  unwritten,  the  principlea  of  the  civil  as  well  as  tium 
of  tJic  common  law,  and  tbe  teachings  of  wim  men  of  ancient  and  of 
modern  times,  reoogntM  as  a  duty  the  protection  of  individual  or  sclfiah 
interests.  They  recogniiK  as  just  and  necessary  the  restr^it  and  pu* 
isluneot  of  wrong-doers,  and  tJw  protection  of  tbe  rigbu  and  interests 
of  the  individual  in  person  and  property.  Educated  to  look  upon  these 
awl  kindred  principles  as  cnibo<lying  correct  nilc«  of  conduct,  wo  view 
with  approval  tbe  reaistance  of  <>|ii)n;twioi]  and  injustice^  and  evm  iho 
•pint  which  resents  and  punijibes  insult. 

There  can  be  uo  doubt  that  these  are  conflietinfr  views  of  duty, 

bat  both  eitremos  have  been  honestly  maintained,  and  still  are  in  some 

degree.    It  hardly  admits  of  a  doubt  that  men  of  pure  motives  and 

^good  intentions  have  committed  acts  of  cruelty  and  inlinmanity  in  the 

Ibellef  tliat  they  were  simply  discbarging  dntics^pcrchanco  nligtoos 

Edntic*. 

F  AH  these  things  point  to  the  fallibility  of  human  judgment  regard- 
ug  stADdards  of  dnty,  and  tbe  Imperfect  development  of  ideas  nf  right 
and  wrong.  They  furnish  no  exonse,  however,  for  drifting  tbrongh 
life  without  an  attempt  to  investigato  or  discover  the  ]>rinciples  of  the 
sdeneo  of  duty,  or  for  neglecting  to  govern  our  actions  by  those  prin- 
ciples, so  far  as  we  may  be  able  to  rccognixe  tbem. 

With  the  waning  and  cmmhling  of  a  faith  in  any  books  or  record* 
as  oontaining  absolute  or  inspired  standards  of  duty,  the  study  of  tJie 
science  and  data  of  ethics  should,  it  wonld  seem,  bceorne  one  of  greater 
interest  and  attention  than  ever  before. 
I  Whether  we  regard  the  ability  to  distingalsh  betaeen  right  and 
ptrrong  conduct  as  in  a  great  degree  inherent  in  the  human  mind,  or 
as  having  arisen  in  the  course  of  the  evolution  of  the  race,  as  a  seose 
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f  of  itul  which  u  coadocive  to  tfae  bappincas  of  man,  it  is  certainly  * 
rtcoltv  or  tcnaa  which  is  largely  developed  by  ediicaiional  training 
aod  ezunple.  Witboat  this,  it  sarcly  ran  not  he  relied  upon  as  au 
uwrring  gnida  in  all  th«  pn>hl«ins  of  lif<>.  IkUn  doc*  not  poeeesa  a 
pover  to  distinguish  between  right  and  wrong  action  which  rti«a 
•ttparior  to  the  need  of  caltSvMion.  For  such  culture  teachers  are 
required,  and  the  gn-itt  ncocMity  of  united  action  is  apparent.  If 
awociatcid  action  in  the  ohape  of  tcbools  of  moral  or  etliica)  training, 
nd  agencies  for  charitable  work — tho  fruit  of  such  training — ar«  de- 
nmded,  we  arc  confronted  n-ith  the  question  of  what  their  nature 
riioaM  Iw,  and  how  far  the  want  is  already  supplied.  If  the  means 
BOW  prorided  for  tbeae  parpocoi  are  as  good  a«  any  that  can  b«  dcrimd, 
and  if  th«y  are  suited  to  the  ne«d«  and  um-*  of  all,  it  wcru  idle  to  supply 
other  agenciet!. 

Foremost,  perbape,  among  the  agencies  now  exivting,  are  the 
ehnrchcs.  According  to  tlio  tbeorie«  adopted  and  taught  by  the 
varioas  reUgioua  organiutions  which  are  collectively  known  as  Cbria- 
ttan,  the  eultlvatioo  of  ethical  tnithit,  or,  in  otbcx  word*,  the  recogni- 
tion and  adoption  of  high  Biaodardi  of  duty,  i«  regarded  aa  but  a  port 
of  a  religious  «ystem  founded  upon  the  revealed  will  of  a  Divine  Being. 

To  thnae  who  accept  «>o-caIled  revelation  as  iofalliblo  truth,  the 
rule<  of  conduct  or  systema  of  ethics  raoognixed  in  tbcir  Scriptures 
fnnuab,  in  theory,  and  so  far  as  ifaey  can  be  hanuoRiEvd,  Glial  and 
ahaolnte  standards  of  human  duly.  To  tlicin,  theoretically  at  least, 
right  or  wrong  action  is  such  simply  hy  rca.'tou  of  ita  adherence  to  or 
departure  from  certain  standards  of  duty  rceoguiied  in  tbeir  sacred 
writings. 

To  the  individual  who  looks  opon  tfae  sacred  books  of  Jew  and 
□iristian,  of  Mobainmedao  and  Biiddhist,  as  alike  the  work>>  of  men— 
■tea  of  varying  degrees  of  mental  and  moral  development — the  idea 
of  accepting  their  conclusions  tajinal  upon  the  great  problems  of  the 
duty  of  man  seems  narrow  and  illogical.  To  him  the  absolute  aceept- 
aoee  of  theae  standards  as  final,  however  liigh  he  may  oonc«d«  some 
of  them  to  be,  is  to  place  a  limit  apon  moral  development  and  to  deny 
that 

•*  The  tlinitKlit*  of  mi'D  are  wiilenoi]  wiih  the  proceis  of  tJie  sum." 

Rut  it  does  not  follow,  even  from  the  point  of  view  of  the  sgDOStie, 
that  thcru  ia  notlting  of  value  in  the  ethical  teachings  of  tho  orthodox 
Christian  chureheo.  Most  if  not  all  religions  bavc  recognized,  and  in 
■nnc  wnse  demanded,  the  adoption  of  certain  exalted  standards  of  dnt  y, 
and  in  this  partionlar  the  Christian  religion  stands  dtservedly  high 
aaioBg  the  great  religions  of  the  world.  Charity,  kindness,  and  love, 
art  Dot  l«as  beautiful  becaose  recognixed  as  such  by  the  churches.  A 
true  aBtenienl  of  the  dnly  of  man  to  his  fellow-man  does  not  heoome 
faW  bscauM  attributed  to  a  Divine  Being,  or  declared  to  ho  inspired. 
U  dMt  not  fwcome  /aUe  even  when  the  observance  of  tho  duty  in 
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^1  Bought  to  be  enforced  by  an  appeal  to  selfish  iiit«t«Ets — ^b;  the  pronuM 
^H  of  reward  or  the  threat  of  piinishinvnt  id  a  lifu  of  wbicli  we  know  not. 
^K^  Kor  u  llifl  value  of  the  morat  teaching  of  tbo  churches  to  be  ignond 
^^^Kntfirdy  bi-oauMc  they  inMi«t  that  it  U  the  duty  of  mil  lo  accept  and  adopt 
^^^V^luiir  theologieal  teaohinga — lh«ir  conception  of  the  inSuUe  and  lui- 
H^  known,  witb  its  attendant  dogmas  and  "  cramping  bounds  of  creed." 
^ft  The  crude  and  eometimcs  wliolly  indefcrutible  theories  of  Hghl  sod 

^1  wrong  which  are  reoognizi-d  and  treated  lu  of  diriiiv  authority  in  pur* 
H  tiona  of  the  Seripturva  do  not  Citmiah  a  sufficient  reason  for  an  unquali- 
■  fled  condemnation  of  the  etbical  teachings  of  the  churches.  It  is  in 
H  general  only  in  some  Btr»ioed  tlicory — rarely  in  a  practical  applicatioD 
H  to  the  duties  of  lifo^that  the  most  extreme  and  ultra  standards  of  duty 
H  recognized  in  the  writings  wliich  arc  collvctiri;Iy  known  as  tbo  Blbls 
H  are  inculcated,  or  ereu  defended,  inside  the  cfaurches.  Ereo  those  rhd 
B  whose  mistaken  zeal  and  religious  bias  lead  tbem  to  att^'Oipt  s  defense 
H  of  all  tbo  Taryiog  and  incoDBistcnt  standarda  of  doty  rceognized  or ptiK 
H  malgated  by  tbu  many  authors  of  tbe  writings  which  make  up  our 
^k  Bible,  do  so  rather  in  theory  (hau  in  fact.  In  tbeir  duly  life,  or  prao> 
^1  (ical  advice  to  others,  they  adopt  neither  the  Giaodard  of  implacable 
^H  and  indiscnminuting  revenge  and  cruelty  on  the  one  band,  nor  that  of 
^1  absolute  iwlf- abuse  me  nt  ami  meek  snbmiiwion  to  iiuult  and  injury  on 
^1  tbe  other,  which  are  alternately  represented  as  altribates  of  the  Oiritw 
^B  character  by  tbe  respective  auiliora  of  ihcsc  so-called  sacred  writings, 
^1  Without  stopping  here  to  dUcusa  the  objectionable  features  of  % 

^1  system  of  ethical  training  or  education  which  has  its  nominal  founda- 
^^^_^tion  in  the  suppoacd  fiat  of  a  Divine  Intelligence,  and  which  in  theory 
^^^fceccssarily  proclndca  tlte  poesibility  of  tbe  development  of  bigbar 
^^^^•tandards,  it  may  be  conceded  that  such  education  in  morals  is  better 
H  than  none.  Tbe  value  of  snob  education  is  not  wholly  counterbalanced 
^1  by  the  evil  of  its  coi»tant  appeal  to  the  selfish  interests  by  proniisn  of 
^^^— pcrvonal  reward  or  threats  of  ptniishment,  rather  than  to  the  noUer  ma- 
^^^Biments  of  the  mind.  Conceding  tbe  moral  education  of  tbe  ehorches 
^  to  be  imperfect  in  theory,  in  the  manner  in  which  it  is  imparted,  and 
^1  the  means  by  which  it  is  sought  to  be  enforced,  it  nevertLvless  eontatBl 
^1      elements  of  good  to  those  who  can  receive  It. 

^m  The  belivviir  of  oonn»o  finds  in  the  ethical  teaohings  of  bis  chnidi 

^P  a  deeper  and  fuller  moral  education  than  they  impart  to  otbera.  lie 
^  can  at  least  )^ve  due  weight  to  their  real  merits,  and  they  arc  to  hitn 
'  anthoritative  in  a  greater  or  teas  degree — the  degree  being  dependent 

^  npoa  bis  faith  in  their  divine  origin.     From  long  association  of  ideas 

Land  the  iniluenco  of  early  education,  tbo  attendant  Ouoiogi^ai  tcMb- 
ings  do  not  auggeat  to  biu  that  sense  uf  incongruity  and  inconaisteney 
which  tbey  present  to  others. 
Bat  how  far  is  the  moral  education  fumiBhcd  by  the  Cb'.ir  ?       'ud^ 
to  Uiu  needs  of  those  who  are  compelled  to  ri^ject  its  throl  ^^ 

■las  concerning  tliu  unknown,  and  to  regard  its  stindards  u(  duty  aa 
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tlio«  of  faUlMrmun  only  ?  Doiiit  it  fnmtsh  to  the  i*snH>«t  nn<I  foarleaa 
M«lt«r  for  non]  tnitb  an  DDdevialiiig  path  to  the  object  of  bb  irarvh  ? 
b  be  not  coDHtantljr  invited  to  depatt  from  bis  emirw  on  jotirneya 
tlinxigli  ih«  patblciA  wostea  of  tb«olofpc&]  BpeeuUtion,  wber«  cacb 
nun  thliiks  his  diverging  crcoil  nuirk^  the  iim«  highwxf  to  Itcamn  t 

Tb«re  Are  TiuHonn  rcaaotM  why  tho  ramext  Heker  for  tmtb  who  \» 
trUlwnt  religiou  belief  can  not  feel  content  with  tho  C'borch  aa  a 
tiadier  of  moral  dnty.  The  energy,  the  time,  the  money  irliinh  •Itonid 
be  (Ii-voi«^  to  bail<]inj;  up  character,  to  a  recognition  of  tbo  duties  of 
man  to  his  fcllow-mnn,  to  the  rr1i«f  of  the  afllictcd,  to  an  intelligent 
dMling  with  ih«  great  proUemii  of  this  life — lie  sew  doTotcd  Urgcly 
\a  bniUtng  up,  promnl^atinj;,  or  scelunK  cxciue  for  dogmas  and  the- 
4wica  from  which  his  intelligence  revolts.  With  want  and  suffering 
appealing  ior  relief,  with  ign»r.-ince  denmnding  enlightenment',  with  a 
tboiHand  dutic*  at  onr  doom  whiuh  sic^arrvly  rcrvivo  3  pasHing  notice, 
we  am  SAked  to  follow  these  blind  teaehen  of  the  blind  away  from  the 
tbinga  of  tliis  world,  and  to  enjoy  with  them  (heir  irrational  conception 
of  what  is  to  ns  the  unknovm — perhaps  the  unknowable. 

Of  what  valnc  is  a  Minnon  on  tho  dnty  and  erSicaoy  of  prayer,  to 
one  who  looks  upon  tlio  question  of  tho  existence  of  a  Divine  Being 
a*  ut  insoluble  pmblcm?  Of  wbat  uM  or  benefit  to  him  is  a  due 
CMtrao  00  tho  nature  of  thn  THntt  y,  or  the  theory  of  the  aloneinent  ? 

Tho  ruionaliat  is  compelled  to  look  upon  the  books  which  make  up 
the  Bible  as  simply  the  work  of  fallible  men,  of  varying  degree*  of  in- 
tcOig«ace,  simI  r^roseoting  the  thought  of  widely  differing  periods  of 
bwnaa  development.  To  him,  what  is  there  of  interest  in  attempts  to 
reconoile  tbrlr  contradictions  and  incoi»ist«nciea — attempts  to  estab- 
TLkh  tbe  trolenable  theory  that  they  embody  and  set  forth  the  plan  and 
design  of  an  all-wise  Author  of  the  universe  ? 

If  tha  rationalist  would  support  and  uphold  the  fthi-^l  school  of 
the  Charrb,  he  is  in  a  measnre  also  supporting  and  upholding  ihrolojji- 
flof  iditaa  which  are  to  him  in  the  last  degree  unrcaHona)>l«  and  improb- 
«li]i;  ICi  mon<^y  paya  nusgnJded  men  for  teachiug  the  ignorant  of 
earth  that  the  aIl-for«Be«bg  and  merciful  Author  of  all  things  would 
doom  bis  creatares  to  suffer  untold  agony  throughout  eternity  for  the 
«na  and  mistakes  of  a  short  life,  or  for  using  the  reason  with  which 
ha  baa  endowed  them  I  Where  one  dollar  goea  to  relieve  want,  or 
linlld  up  character,  two  go  to  build  np  chun-h  or  crood.  The  relief  of 
tlie  widow  and  the  fatherless  b  thought  a  matter  of  less  importance 
than  aci]uaiDting  the  heathen  with  the  theological  dogmas  of  the  Cbris- 
^pn  Cliiireh. 

^^(  Of  conno  tbe  chnrcli-gotng  and  cburcb -supporting  ratioualirt  mnst 
w  tspect  to  be  continually  remindr^  of  tho  cnlpability  of  bis  nnbelicf, 
I  wbieh,  io  far  BJ)  be  can  judge,  arises  simply  from  an  excreise  of  his  rea>- 
I  •onioa  fatfultiiM,  and  not  from  any  wrongful  intention.  He  become* 
I     wearied  and  diBhusrIened  by  the  want  of  oonsidoration  bIiowd  for  tbo 
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dnUcw  of  this  life,  aa«l  ibo  tiiidae  prominence  glvvn  to  n  suppoMJ 
preparation  for  ita  lUrgod  future  Ufui  of  ntiivh  liv  haa  do  ovitimc* 
aai  tan  form  no  uouoepiion. 

But  though  tbe  Ctiurcb  faiU  to  faroish  adequate  etiiiol  tniniDg 
to  th4M«  who  can  not  accept  its  theological  tcacbiiigs,  some  kind  oif 
moral  cdncxtton  i«  nucetSKarf  if  we  would  hare  tru«  morsi  devfilop- 
mciiU  Whili;  muuli  uau  bo  dune  in  tho  homo  circle  in  teaching  the 
rudiments  of  the  tcieuce  of  duly — thv  Iwauly  of  lovo  wad  chariijr 
and  other  attributca  of  noble  character — this  a  not  alone  aufloieBt 
to  meet  the  demand  which  should  exist  for  true  etJiical  oollara. 
Toaclieni  ane  nocdcd.  Tbe  compUcat«d  interenta  which  surroand  tnort 
of  the  grc-jt  Huoial  and  moral  problems  demand  tbe  moot  can-ful  uid 
patiL-iit  Htudy,  aud  only  be  who  lios  brooght  to  the»o  toiikii  tho  forcci 
of  a  wclMrained  mind  can  suggest  tbe  trne  means  of  relief  frwn  odb- 
ditions  which  all  msy  recognize  as  deplorable.  The  value  of  associa- 
tion with  a  broad  and  generous  mind— «  mind  filled  witli  high  and 
pure  eonceptiona  of  duly — a  mind  which  cv<-r  prcwmts  and  holds  be> 
fore  us  bigfa  and  noble  ideals,  eao  not  well  In:  overestimated. 

Tbo  time  may  come  when  the  Church  will  so  far  outgrow  ths 
myths,  the  dogmas,  and  the  beliefs  with  which  it  now  straggles  that 
tliero  will  be  room  within  it  for  all  who  would  eamottJy  nnit«  in 
vftm\»  to  better  tho  coixlition  of  man,  and  to  diffuse  a  knowledg* 
of  thoM  principleit  which  lie  at  the  foundation  of  human  faappincaa. 
There  is,  indeed,  a  progress  of  thought  in  the  Church  far  broader  and 
deeper  than  any  actual  modifications  of  written  creeds  would  indicaM. 
Wc  will  not  pause  to  inquire  as  to  what  elitw  of  thinkers  U  ubieBy  en* 
^lled  to  tlie  credit  for  this  progr«ae.  I1ii«  rapid  di-retopmejit  in  tha 
■direction  of  individual  freedom  of  thought  may  give  us  at  length  i 
church — ^by  whatever  name  it  may  be  designated — where  the  only 
creed  held  binding  will  be  tho  creed  of  love,  the  only  devotion  (Meu- 
tJAl  to  true  fellowship  a  devotion  to  tnitb  and  duty. 

Meanwhile,  though  there  aru  signs  of  progress,  and  noblo  excep- 
tions in  tbe  few  aocieliea  for  ethical  culture  now  existing,  and  in  sim- 
itar organisation*,  it  is  evident  that  the  demand  for  etbic^  progress 
outside  the  Cliurcb  has  not  as  yet  culminated  in  any  general  con- 
structive effort  either  in  tho  direction  of  improving  tbe  cwtdition  of 
the  weak,  tho  needy,  and  the  suffering,  or  in  the  cultivation  of  tbe  ed- 
ence  of  daty. 

It  is  ill  one  senne  au  nnfortunate  circumstance  that  most  rational- 
ists are  persons  of  very  independent  habits  of  ihongbL  Their  woit 
in  the  past  has  been  necessarily  and  perhaps  nimoft  too  largvly  one 
of  iconoclasm.  The  expocurc  of  sham*,  the  demolition  of  creed  and 
dugmn,  the  unveiling  of  myth  aud  traditional  faith  based  upon  foosda- 
tions  whioh  have  slowly  crumbled  away  in  the  light  of  tncreaaing  iif 
telligence,  have  thus  far  largely  ocenpicd  the  attention  of  the  ration- 
LbIisL    The  men  who  have  done  this  vfsTt.  are  not  of  a  nature  mhiA 
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btda  titcm  cling  together  for  mutual  support  and  sympathy,  and  aa  a 
wbok  they  liAve  hardly  the  charactorutios  which  would  qualify  them 
fortiiut«d  cooBtructire  effort.  Xwcitheleaa,  ucociKtion  is  ne«ded.  A 
coffipsrisoQ  of  riewa,  «ach  tDttiviclujU  reaping  thu  btrut-fit  of  the 
thought  of  his  co-irorItet«,  ia  of  the  highest  raluc.  Without  ojuoctatod 
actioD  bnt  little  enthusiasm  can  be  expected,  and  rathnBiaam  ia  all- 
important  in  carrying  forward  any  good  work.  The  cmpIoymeBt  of 
tamv«t  and  competent  teachem  and  leadcra  in  thoaght  in  pmctioakle 
only  through  united  action.  For  charitablo  work — ^tho  relief  of  want, 
the  alleviation  of  suffering,  the  furnishing  of  employment,  tlic  auist- 
>D0«  which  liclp*  olhcn  to  help  themselves — associated  and  unitvd 
effort  i»  wcU-nigh  iudispenMble.  And  in  earoest  ozertiona  to  improve 
the  condition  and  add  to  thfl  happiness  of  our  fellows,  may  bo  found 
the  best  and  highest  ethical  cDllore,  giring  to  tlioso  who  engi^  in  the 
work  a  new  conception  as  it  were  of  the  higher  dnties  and  nobler  life 
of  mao. 
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rpHE  work  of  art  which  lies  before  me  b  old,  nnqoeslionably  old  ; 
[  J-  A  good  deal  older,  in  fact,  than  Archbishop  Usher  (wh«  invented 
■11  OBt  of  his  own  archiepiscopsi  bead  the  date  commonly  aougned 
(or  the  creation  of  the  world)  would  by  any  inr-ant  have  been  ready  to 
idmit.  It  ta  a  bas-relief  by  an  old  moKter,  conoidembly  inoro  anii(|uc 
ia  origin  than  the  most  archaic  gem  or  intaglio  in  the  Musco  Borbunico 
»  Naples,  tbo  mildly  decorous  Louvre  in  Paris,  or  the  eminently  rs- 
^notable  British  Museum,  which  is  the  glory  of  our  own  smoky  London 
in  the  tpectaclod  ejca  of  Oerman  profrMor*,  all  put  logclhcr.  When 
Ajiyrian  ecutptora  carved  in  fresh  white  alabaster  the  flowing  curls  of 
SnRMcbrrib's  hair,  jnst  like  a  modern  coachman's  wig,  thi»  work  of 
priaurval  art  was  already  hoary  with  the  rime  of  ages.  When  Mem- 
pbbn  artists  wcn^  bony  in  the  rooming  twilight  of  time  with  the 
lowering  coiffure  of  Ramcscs  or  Se»0!(trii>,  this  far  more  ancient  relic  of 
IJMtic  fajuidieraft  was  lying,  already  fossil  and  forgotten,  beneath  the 
oonrttt«d  floor  of  a  cave  in  the  Dordogne.  If  we  wem  to  divide  the 
ptriod  for  which  we  poM<«B  authentic  records  of  man's  a)>odo  upon 
lUi  oblate  spheroid  into  ten  epochs — an  epoch  being  a  good,  high- 
nnding  word  which  doesn't  commit  one  tn  any  dcfimto  chronology 
ta|MUttctilar — then  it  is  probable  that  all  known  art,  from  the  Rgyp- 
thn  OQWani,  would  fall  into  the  tenth  of  the  epochs  thus  loosely  de- 
nttkated,  while  my  old  French  bas-relief  would  fall  into  the  first.  To 
t«t  the  date  qnite  soccinctly,  I  slionid  say  it  was  most  likely  about 
U<,n)0  Tears  before  Ihi^  creation  of  Adam  according  to  Usher. 

Hi*  work  of  tbo  old  master  ia  lifihtly  incised  on  reindeer- horn, 
■■d  nnjuiiiU  tvo  horses,  of  a  very  early  and  heavy  typo,  foUowii\l( 
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one  anollior,  villi  headit  ntrctched  forwarO,  u  if  sniffing  lti«  air  hu- 
piciouftly  in  M-i>rcIi  of  «nemi«!.  The  horecsi  would  roTtaiolj^  L'xdte  nn- 
farorntilv  comment  at  Newmarket,  llieir  "  {wints  "  kto  ttudoabt«dly 
eoarae  and  clumsy  :  tlieir  heads  are  big,  thick,  stupid,  ami  ungainly  ; 
their  manes  are  bushy  and  ill-defined  ;  iheir  lef^s  are  disiiuvily  fpebia 
and  spindlG-ehapcd ;  their  tails  mora  closely  naemblv  the  tail  of  tiiv 
domftitic  pig  than  Uutt  uf  tbu  noble  iinimal  bolovpd  with  a  love  pa^ng 
thc!  love  of  women  by  the  Eoglt.-<b  ariiitocracy.  Nprcrlhtlesfi,  then  ii 
little  (if  any)  r«a»on  to  doubt  that  my  very  old  master  did,  on  the 
whole,  aecuralely  represent  the  ancestral  ttecd  of  \m  own  exceedingly 
remot«  period.  There  were  onc«  horses  eren  as  U  the  bomc  of  the 
prehistoric  llordonian  artist.  Snch  clnmsy,  big-faeaded  brutes,  dun  la 
hue  and  stript-d  doirn  the  b<a<-k  like  modem  donkeys,  did  actually  onee 
roam  over  the  low  plains  where  Paria  now  standa,  and  browse  off  Ituh 
gnksa  and  tall  waier-plaota  aroand  the  quayn  of  Bordeaux  nnd  Lyona. 
Not  only  do  the  bones  of  the  contemporary  borsea,  dug  up  in  cam, 
prove  this,  but  qnitv  recently  the  Russian  traveler  Pr^valsky  (whom 
namo  is  so  much  ca»ier  to  «pell  than  to  pronounce)  has  discovered  a 
nmitiir  living  liors«,  which  drags  on  an  obeenrc  eiiKtcnoo  sooiewbere 
in  the  high  tahle-lamis  of  Central  Asia.  Prjevatoky's  homo  (yon  s«e, 
as  1  have  only  to  write  the  word,  without  uttering  it,  I  don't  mind 
bow  often  or  bow  intrepidly  I  use  it)  is  so  singalarly  like  the  clamiy 
brutcA  that  cat,  or  rather  stood,  for  their  portraits  to  my  old  master, 
that  wc can't  <lo  better  ihan  begin  by  describing  biro  in  jtropriaptrtorta. 
Tlie  horse  family  of  the  present  day  a  divtilc^l,  like  mofX  other 
familica,  into  two  factions,  which  may  be  described  for  variety'o  niko 
as  tho«e  of  the  tme  horses  and  tho  donkeys,  these  latter  including  also 
the  xcbraa,  qnaggss,  and  various  other  unfamiliar  crraiiires  wbow 
tUHD«s,  in  yeiy  ehwce  I..atin,  arc  only  knou-n  to  the  more  diligent  rim- 
torn  at  the  Sunday  Zoo^  Now  everybody  must  have  noticed  ilial  the 
chief  broad  distinction  between  these  two  great  groups  consists  in  the 
fmbering  of  the  tail.  The  domestic  donkey,  with  his  near  eongeoers, 
the  tcbra  and  co.,  hare  smooth,  short-haired  tails,  ending  in  a  dinptlc 
I'uncbor  fly-whisk  of  long  hairs  collected  together  in  alufled  bundle  at 
tko  extreme  tjp.  The  hono,  on  the  other  hand,  besides  having  homy 
patehe?)  or  callosities  on  both  fore  and  hind  legs,  while  the  donkeys 
have  them  on  the  fore-legs  only,  has  a  hairy  tail,  in  wliioh  the  long 
hairs  are  almoel  eqoally  distributed  from  top  to  bottom,  thus  giving  it 
its  pccntiarly  bushy  and  brushy  appcAnmce.  But  l*r]eTalsky's  hom, 
as  one  would  naturally  eipcct  from  an  early  intermediate  form,  stands 
half-way  in  this  rwipcrt  between  the  two  gronps,  and  acts  the  thank- 
less  part  of  a  family  nie<lia[or ;  for  it  has  most  of  its  long  lail-hain 
collected  in  a  final  flourish,  like  the  donkey,  but  several  of  them  spring 
from  the  middle  distance,  as  in  the  gennino  Arab,  thongfa  never  from 
the  ver^-  lop,  thus  showing  an  approach  to  the  true  howey  habit  with- 
oat  actually  attaining  that  flnal  pinnacle  of  equine  glory.    So  farns  ota 
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■an  malu  oot  from  the  lutnovliat  rade  hxndionft  of  m}-  |>rcbiiit«rifl 
nklua,  the  horse  of  tb«  ^naMniaty  vpocli  had  mach  llio  sam«  caadal 
pBtoliantT  :  hu  ui)  wu  buiUiy,  but  only  in  tho  lower  half.  Ho  was 
Milt  in  tba  iiit«rniriliau  Rtage  between  kofM  aod  donkey,  a  nalnra] 
Bmla  itill  struggling;  up  aspirin^ly  toward  perfect  borMhood.  In  all 
otfaurnuttvn  tlie  tvo  creat area— the  csve-man's  horse  and  Prjeraisky'a 
— dceelf  agree.  Both  dispby  largo  ht-ads.  thick  necks,  coarse  nuuMe, 
»d  a  general  disregard  of  "puiDrn"  which  woutil  Glriko  disgast  and 
dfamay  into  the  atonl  breasta  of  DleBarB.  TattersaU.  In  fact,  over  a 
T.  T.  C.  it  may  be  confidently  aaaertcd,  in  the  pore  Saxon  of  the  xport- 
ing  papers,  that  rrjcralsky's  and  tho  cavo-inan'H  lot  wouldn't  be  in  it. 
lintnheleM,  a  candid  critic  woald  bo  forc«d  to  admit  Uial,  !u  (pite  of 
ebmrnneaa,  they  both  mean  staying. 

So  mnch  for  the  two  sitters ;  nov  let  ua  tnro  to  the  BhiHt  who 
•kalched  tbeta.  Who  waa  he,  and  when  did  he  live  ?  Well,  bis  namp, 
nke  that  of  many  other  old  maatent,  Ls  qaiio  unknon'n  to  uk  ;  but  what 
doea  that  matter,  *o  long  m»  bii  work  itself  livcK  and  Burvivea  ?  Like 
tha  CoiniiiiUi  he  baa  managed  to  obtain  objective  immortality.  'I'he 
work,  after  aU,  is  for  the  most  part  all  we  ever  hsre  to  go  npon.  "  I 
have  my  own  theory  abont  the  authorship  of  the  Iliail  and  OdyMey," 
■ud  Lewis  Carroll  ( of  "Alice  in  Wonderland  ")  once  in  Chrirft  Church 
conmoo-roora  ;  *'  it  in  thai  they  weren't  realty  written  by  Homer,  hot 
ky  aantber  persoo  of  the  same  name."  There  yon  have  the  Iliad  in  a 
notahttQ  as  regards  the  atithenticiiy  of  greiat  works.  Alt  we  know 
■fcoot  the  supposed  Homer  (if  anything)  is  that  he  was  the  repnied 
atttfaor  of  tha  two  nnapproxchabic  Greek  epin ;  and  all  we  know  di- 
rectly aboat  my  old  master,  viewed  pcraonally,  is  that  he  once  carved 
vUb  a  rude  flint  fUUce  on  a  fragment  of  reindeer-bom  these  two  clumsy 
ptetuitoric  horses.  Yet  by  putting  two  and  two  together  wo  can 
■ufee,  not  four,  as  might  he  nalorally  expected,  bnt  a  fairly  connected 
tuHory  of  thr  old  master  himself  and  what  3klr.  Her1>crt  Spencer  would 
00  doabt  playfully  term  htn  "  cnviruntoent.'' 

The  work  of  art  was  dug  up  from  under  the  finn  eonoreled  floor  of 
a  tare  in  the  Dordogno,  'ITiat  cave  was  once  inhabited  by  the  name- 
Imi  artist  himself,  his  wife,  and  family.  It  had  been  previously  ten- 
aaied  by  Tarioas  olber  early  familieo,  iu  wt-ll  u  by  beant  who  seem  to 
lived  there  in  the  intervals  bi-twi-en  the  diir<Ti*nt  human  occupiers. 
Ptohably  the  hears  ejected  the  men,  and  the  men  in  turn  ejected  the 
h■an^  by  the  sammary  process  of  eating  one  another  np.  In  any  case 
'  the  freehold  of  tho  cave  was  at  last  settled  upon  onr  early  French 
artasL  Bol  tho  date  of  his  oocnpancy  is  by  no  means  recent ;  for 
rfoee  be  lived  there  the  long  eold  spell  known  as  the  Oreat  Ice  Ag<v  or 
Gladal  Epoch,  has  swept  over  tho  whole  of  Korthcm  Europe,  and 
•wqt  before  it  tlie  shivering  descendants  of  ray  poor  prehistoric  old 
BMter.  Now,  bow  long  ago  was  the  Great  Ice  Age?  As  a  rule,  if 
yon  aak  a  geologist  for  a  definite  date,  yoa  will  find  him  very  chary  of 
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giving  you  a.  <Ii«tiiict  answer.  Uc  knows  Ilial  lh«  ohalk  i«  oltlvr  titan 
the  London  clay,  and  tlic  oSlita  than  tbe  chalk,  and  ibe  red  marl  ihaa 
th«  oitUte ;  and  be  koows  also  tbat  each  of  them  took  a  vvrj  long  um« 
isd«ed  to  lay  down,  bu;  exactly  how  loni;  b«  luu  do  notion.  If  you 
My  to  tiim,  "  Is  it  a  million  years  since  tli«  cbalk  WM  dvposiled  ?  "  bo 
wUl  answer,  like  llie  olil  lady  of  Prague,  wlioise  ideas  were  exoeawv«ly 
Tague,  '*  Perhaps."  If  you  suggcvt  fivc!  tniltiom,  be  will  answer  oracu- 
larly once  more,  "  Perhaps  "  ;  and  if,  you  go  on  to  twenty  millloni, 
"  Pcrbaps,"  with  a  broad  smile,  is  still  the  only  oonfesuon  of  faith  that 
torture  will  wring  out  of  him.  Hut  in  the  maltn-  of  the  Glacial 
EpocK  a  comparatively  lalo  and  almost  biatorical  erent,  g«^logi«u 
have  broken  through  their  u^ual  reserve  on  this  chronological  queation, 
and  coodeecended  to  give  us  a  numerical  determination.  And  bereia 
how  Dr.  Croll  gets  at  it. 

Every  ii4)w  and  again,  geolo^cal  evidonoe  goce  to  riiow  us,  a  long 
cold  spell  oceim  in  the  northern  or  Koatbem  hemisphere.  During 
tlie»e  long  cold  s]>ells  the  iee-cap  at  the  poles  increases  largely,  till  it 
fproads  over  a  great  part  of  what  are  now  the  temperate  regions  of 
the  globe,  and  makes  ice  a  mere  drag  in  the  market  as  far  «ontb  as 
Covent  (larden  or  tbo  Halles  at  Paria.  nuring  the  greatest  extcnHion 
of  this  ice-sbeet  in  the  last  glacial  epoch,  in  fact,  all  England  except 
a  small  souihwestem  corner  (about  Torquay  and  Bournemouth)  was 
oomptdcly  covered  by  one  enormous  maa  of  glaciert,  as  is  still  the 
CMC  with  almost  the  whole  of  Greenland,  The  ice-sbeet,  grinding 
slowly  over  the  hills  and  rocki,  smoothed,  and  polished,  and  striated 
their  surfaces  in  many  places  till  ilicy  resembled  the  roc/m  rnQtilonnit$ 
similarly  ground  down  in  our  own  day  by  the  moving  ice-rircra  of 
Chamotint  and  Grindclwald.  Now,  since  the«e  great  glactationa  hare 
oocnTTcd  at  various  intervals  in  the  world's  past  history,  they  must  d<>- 
pcnd  upon  some  frequently  recurring  caus«.  Such  a  caxise,  therefore, 
I>r.  Croll  (Kgan  ingeniously  to  hunt  about  for. 

Ue  found  it  at  la.it  !n  the  cocentrieily  of  the  earth's  ori>it.  This 
world  of  our«,  though  naually  steady  enough  in  its  movements,  is  at 
times  decidedly  eccentric.  Not  that  1  mean  to  impute  to  our  old  and 
exceedingly  respectable  planet  any  occasional  aberrstions  of  intellect,  ot 
still  IcMi  of  morals  (such  as  might  be  expected  from  Mars  and  Venus) ; 
the  word  is  here  to  be  accepted  strictly  in  ila  Hcivntific  or  Pickwickian 
sense  as  implying  merely  an  irregularity  of  movement,  a  slight  wob- 
bling out  of  the  established  path,  a  deviation  from  exact  circularity. 
Owing  to  a  combination  of  aslronomioal  revolutions,  the  precession 
of  tbo  equinoxes  and  the  motion  of  the  aphelion  (I  am  not  going  to 
explain  ibcoi  here  ;  the  names  alone  wilt  be  quite  safficieiit  fur  most 
people ;  Iliey  will  take  the  rest  on  lni«t) — owing  to  the  combinatioD 
of  these  profoundly  interesting  causes,  I  mij,  there  occur  certain  periods 
in  the  world's  life  when  for  a  vf.ry  long  lime  together  (10,600  yean, 
to  be  quite  precise)  the  northern  bomisphero  is  warmer  than  the  south* 
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veraa.     Noir,  Dr.  CroU  bM  eoUitUud  that  about  250,000 
is  ecceDtrioiCy  of  tbe  eartb's  orbit  wac  ax  its  bigbeiit,  so 
that  a  cycle  of  recurring  cold  and  warm  epocbs  in  eitlivr  h«mispbere 
~f  Ui«n  »ct  in  1  and  such  cold  apeUa  it  waa  ihal  produced  tbe 
loe  Age  iu  Kurthcrn  Kurvpp.     They  went  on  tUl  about  80,000 
agv,  when  they  stopped  sbort  for  tb«  preseot,  lesTing  tbs  climate 
BtitatD  and  tbe  uetji^bbonng  coiitiuont  with  its  cxiifting  incoDvenieot 
Laodicean  temperature.     And,  ui  Uiere  am  good  rcaHoui  for  believing 
tlut  toy  old  master  and  h!s  coatemporariea  lived  just  before  the  gn-at- 
ut  cold  of  the  Glacial  £pocfa>  and  that  bta  immediate  descoudantx,  with 
tbo  onimoli  on  which  tlicy  fcastod,  were  driven  out  of  t'urope,  or  out 
of  eil!tcuo«,  by  the  slow  approach  of  ibo  cnormouii  iee-ahcet,  we  may, 
1  think,  fairly  conclode  that  biH  date  waa  Komcwbere  about  B.  c  346,000. 
Id  any  ca«o  we  must  at  least  admit,  with  Mr.  Andrew  Lang,  the  laureate 
of  ihe  twsoty-fivo  ifaousandth  century,  that 
I  "  Ho  Und  in  the  long,  long  i^coca; 

^H  TwM  tbo  nuuincr  of  primitivo  man." 

^^^^Im  oI'I  maater,  then,  carved  bis  baa-relief  in  pre-glaeial  Europe, 
^^HKm  the  moment  beforci  the  temporary  extinction  of  bis  race  in 
'  France  by  the  coming  on  of  the  Great  Ice  Age.  We  can  infer  tbia 
fact  fruu  tbe  character  of  the  fauna  by  which  he  waa  aurruunded,  a 
fauna  in  which  species  of  cold  and  warm  climates  are  at  times  qiute 
eaprieioofly  interminfjled.  We  get  tbo  reindeer  and  tbe  mammoth 
■Ida  by  >idv  with  the  hippopotamus  and  the  hyena  ;  we  Gnd  the  chilly 
cave-bear  and  the  Norway  lemming,  the  mnak-eheop  and  the  Arctic  fox 
in  the  same  depoaita  with  ilw  linn  and  the  lynx,  the  luopard  and  tbe 
rbioocpros.  I'be  fact  is,  as  llr.  Alfred  Russc)  WaUace  has  pointed 
(Mt,  we  live  to-day  in  a  EoAlogiealty  impoverished  world,  from  which 
aQ  the  largest,  fiercest,  and  most  remarkable  animaln  have  lately  been 
weeded  out.  And  it  wait  in  all  probability  tbe  coming  on  of  the  Ice 
Age  that  did  the  weeding.  Our  Zoo  can  botuit  no  mammoth  and  no 
luatodoti.  The  Baber-tuolhcd  lion  hM  gone  tbe  way  of  all  flesh  ;  the 
dcbwtbsrigm  and  the  colossal  rnminants  of  the  Pliocene  Age  no  longer 
brawsfl  besida  the  banks  of  Seine.  But  oar  old  master  saw  tbo  last 
of  MUne  at  least  among  those  gigantic  tjuadrnpeds  ;  it  waa  his  hand, 
or  that  of  one  among  hix  fellows,  that  Rcratchcd  Uie  famous  mam- 
motb  etching  on  the  ivory  of  La  Madclaine^  and  carved  tbe  figure  of 
the  extinct  cave-bear  on  the  reindeer- horn  ornaments  of  Laugorie  Itaxse. 
frobably,  therefore,  he  lived  in  tbe  period  immediately  preceding  the 
Ureal  Ice  Age,  or  elee  perhaps  in  one  of  the  warm  intcrglaeial  spells 
wilb  which  the  long  secular  wiutor  of  tbo  northern  hemisphere  was 
from  time  to  time  agreeably  diversiflcd. 
And  what  did  the  old  mastiT  himself  look  like  ?  Well,  painters 
always  been  fond  of  reproducing  ibeir  own  lineaments.  Have 
i  thu  familiar  young  Kapbael  painted  by  himself,  and  the  Rem- 
brandt, and  tbo  Titian,  and  tbe  Kubons,  and  a  hundred  other  self- 
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drawn  ]M)rtraitf,  Ml  fiattcring  and  all  famotuf    Kvcn  so  primitivi?  man 
has  drttnn  hini»«lf  many  times  over,  not  indeed  oa  ibis  panicular  piece 
of  rcindccr-liom,  but  on  iwTcral  otber  media  to  be  Mm  eUcwli«ro>  in 
tin;  oHjiiual  or  in  good  CApicit.     One  of  tbo  bcxt  portntiu  is  t)i»t  dii- 
covored  in  tbc  old  cave  at  Langcrie  Basse  by  ItL  £i!t-  Sts^ui^iiai,  wbere 
a  rery  eariy  pre-glaciaJ  man  is  represented  in  the  act  of  huuiinfi  an 
aurochs,  at  which  bo  is  cjuting  a  Hinl-tippcd  jnvclin.     In  this  ns  in  all 
©liter  pidwrcs  of  the  ume  opocb  I  rvgirt  to  wy  that  the  ancient  hnnm 
Is  rcprencnied  in  the  costome  of  Adam  buforo  the  fall.     Oiir  old  mas- 
ter's studies,  in  fact,  are  all  in  the  nude.     Primitive  man  vaa  evidentlj 
unacquainted  as  yet  with  the  nse  of  ctotbinf;,  tliongb  primitive  womso, 
L  while  mill  tinclad,  hnd  already  leanied  how  to  heighten  her  natural 
Icliarmt  by  tlie  nimplc  addition  of  a  necklace  anil  brmcclclv.    Indeed, 
[tboagfa  drenaes  were  still  wholly  uukuowit,  rouge  waa  e\'en  ihun  ex- 
'tremely  fashionable  among  French  ladies,  and  Inmps  of  tbc  raddto 
with  which  primitiro  woman  made  herself  beautifnl  forever  are  now 
t«  lip  dis<-»iviTpd  iti  the  comer  of  the  care  where  slio  had  ber  little  pie- 
faiatorio  boudoir.    To  relurn  to  our  hunter,  however,  who  for  aught 
we  know  to  the  oontrary  may  be  onr  old  master  himself  in  peraon,  be 
I  is  a  rather  crouchinc;  and  semi-erect  savage,  with  an  arcbed  back,  re- 
Lealling  somcwlint  lliat  of  the  gorilla,  a  round  head,  long  neck,  poioted 
hkord,  and  weak,  tlmmbliiig,  ill-developed  legs.     I  fear  we  moAt  admit 
hliat  prcgladal  roan  out,  on  the  whole,  a  very  sorry  and  awkward 

Waa  be  black  ?    Ilial  ne  don't  certainly  know ;  but  all  analogy 
would  lead  one  to  answer  positively,  Ves.     White  men  oeem,  on  the 
whole,  to  be  a  very  recent  and  novel  improvement  on  the  original  evo- 
lutionary pattern.     At  any  rate  be  wa«  distinctly  hairy,  like  the 
AinoA,  or  aborigiues  of  Japan,  in  our  own  day,  of  whom  Miss  Isabella 
Bird  has  drawn  so  startling  and  sensational  a  picture.     Several  of  the 
prc-glacial  sketches  show  us  tank  and  gawky  savages  with  tbc  body 
covered  with  long  seratobes,  anawering  exactly  to  the  scrattbca  wbtdi 
Jrepre^enl  the  lionging  hair  of  the  mammoth,  and  sagfiiesting  ihat  man 
ribeo  still  retained  his  old  original  hairy  covering.     The  few  skulls  and 
other  fragments  of  skeletons  now  preserved  to  us  also  indicate  tbat 
our  old  master  and  his  contemporaries  much  resontblcd  in  f^hape  and 
build  the  Avistralian  black  fellows,  though  their  forebeada  were  lower 
Liend  more  receding,  while  (heir  front  leeth  still  projected  in  huge 
rfange,  faintly  rcealling  the  immense  canines  of  the  nalc  gorilla.    Quite 
apart  from  any  theoretical  considerations  as  to  oar  probable  desocot 
(or  aaeent)  from  I^Ir.  Darwin's  hypothetical  "  bairy  arlxirfat  qiisdnh 
maoous  nncesior,"  whono  exiKtenoa  may  or  may  not  be  really  irut, 
■there  can  be  no  doubt  that  the  actual  hinlorical  rentains  tet  before  ni 
^pre-glacial  roan  as  evidently  approaching  in  several  important  reepeots 
the  higher  monkeys. 

It  is  interesting  to  note,  too,  ihat  while  the  lUeo  of  tlio  T^e  still 
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bo  frankly  Kvoluiiooary}  many  traces  of  die  uIJ  monltey- 
iUjt,  (he  hurses  ttiiich  our  old  lUMtcr  bas  go  olvvurly  do]iii«> 
at«d  for  as  on  bis  scrap  of  bora  similarly  retained  many  traces  of  tbe 
Mrlier  aniMd  horse-atidKlonkey  aaceetor.  Proftasor  Haxl«y  tuu  ad- 
tnJnblj'  roconstnict«<l  for  ti»  tlio  pedigree  of  tbe  borse,  beginning  with 
a  little  I'j-caturo  from  tbe  Koccae  beds  of  New  Ucsico,  witii  five  U>e« 
to  each  bind'foot,  and  eoding  with  tfa«  mo«Icrn  bor>c,  wbose  boof  is 
now  praeticallf  reduced  to  a  fiio(;le  and  solid-naiJed  t«>e.  IntemKdtate 
itaga  show  tu  an  I'ppcr  Eocene  animal  as  big  as  a  fox,  with  four  too 
OB  fall  fratit  fvot  and  (lin-ti  behind  ;  8  Miooeno  kind  as  big  aa  a  sbeep, 
witb  only  three  toes  on  tbe  front-foot,  tbo  two  oatcr  of  wfaicb  are 
oitaUer  tban  tbe  big  middle  one ;  and,  fiiiallf ,  a  PUo<«ne  form,  as  big 
S8S  donkey,  with  «w  Mont  middle  toe,  tbe  r«al  boof,  fianked  by  two 
•mailer  unea,  too  abort  by  far  to  reacb  tbe  ground.  In  our  own  borse 
tlieaa  lateral  Itwt  b«T0  become  mlucod  to  what  are  known  by  vrter- 
isariea  as  splint-bones,  combined  witb  tbo  canon  in  a  singli;  solidly 
nottisod  piec«.  But  in  tbe  pre-Glaciul  boraes  tbe  splint-bones  vtlll 
gMwnlly  remained  quite  distinct,  tbas  pointing  back  to  tbe  still  earlier 
fwriod  when  tbcy  existed  as  two  separate  and  independent  si<Ie-to«s 
in  Ihc  DDCHtral  (luadropcd.  In  a  fvw  caro  spocimsns,  bowpvcr,  the 
spUnU  are  found  united  with  tbe  canons  in  a  single  pteoc,  wliilc  con- 
Tersely  horacfi  are  sometimes,  though  very  rarely,  bom  at  the  present 
day  with  three-toed  feet  exactly  resembling  those  of  tbeir  half -forgot- 
ten ancestor,  tlie  Pliocene  bipparion. 

The  reason  why  wc  know  so  macb  about  tbe  borBcK  of  tbo  cavo 
pcrikid  is,  I  am  bound  to  admit,  simply  and  solely  because  the  man  of 
the  period  ate  them.     Ilippopbagy  has  alwaj-s  been  popular  in  France ; 
was  practiced  by  prc-tilacial  man  in  the  care«  of  P^rigord,  and  re- 
red  with  imracnuc  enthusiasm  by  th^  gourmets  of  the  Boulevards 
ter  tbe  siege  of  Paris  and  tbe  hunger  of  the  <ommunc.    Tie  caro- 
nm  hnoled  and  killed  tbe  wild  borse  of  their  own  times,  and  one  of 
the  beet  of  their  remaining  works  of  art  repments  a  naked  hunter 
attacking  two  hotaw,  while  a  huge  snake  winds  itself  nnpcrccived  bo- 
^iiind  duso  to  his  heel.    In  thiJt  rough  prehistoric  sketch  one  »«n8  to 
^Katch  some  fatnt  antiijuc  foresliadowing  of  the  mde  bnmor  of  the 
^V Petit  Journal  pour  Hire."    Some  arcbaKilogiats  even  believe  that  the 
^^ooe  was  domesticated  by  the  cave-men  as  a  sooroe  of  food,  and  argue 
~  that  tb*  familiarity  with  its  form  shown  in  the  drawings  conid  only 
haw  baeo  acqairod  by  people  who  knew  tbe  animal  in  lis  domesticated 
Kate ;  lh«y  declare  that  the  cave-man  was  obviously  hontey.    But  all 
the  indioitions  seem  to  me  to  show  that  tame  animals  were  quite  un- 
koown  in  tbo  ago  of  tbe  cave-men.     llie  mammoth  certainly  was 
Dover  ilomeaticaUid  ;  yet  there  is  a  famous  sketch  of  the  huge  beast 
^^au  A  piece  of  bis  own  ivorj-,  discovered  iu  the  cave  of  La  Maddaine 
^^^■■Hn.  Lartet  and  Christy,  and  engraved  a  hundred  ti^cs  in  works 
^'^^chwfllogy,  which  forms  one  of  tbe  finest  existing  relics  of  pre- 
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Glacial  art.  In  another  ek^lcb.  less  well  known,  bnt  not  unn-orUij  of 
Admiration,  the  early  artiet  hat  given  ns  with  %  few  rs]>td  but  admin- 
ble  strokes  hii  own  rOfniniKimc«  nf  tliecfferl  prodiiM^d  ajion  btm  1)j 
the  Kiuldcn  onHlaugbt  of  the  bury  brute,  ituiks  erect  aud  matiUi  wida 
opeu,  a  [jf rftcl  glimpso  of  elephantine  fury.  U  forms  a  capital  exam- 
ple of  early  impressionism,  respectfully  rocominvndcd  to  the  farorable 
ftttentton  of  Mr.  J.  M.  Whii>tl<T. 

The  reindeer,  however,  formed  tbc  farorilc  food  and  faTorile mode) 
of  the  pre-GUoial  artist*.  Perhaps  it  was  a  better  sitter  than  th« 
mammotb  ;  certainly  it  is  much  more  frequetitly  represented  on  tbeee 
early  prehistoric  bas-reliefs.  Tho  high-wal«r  mark  of  palsi^otitbic  art 
is  undoiibK'illy  lo  be  found  in  tho  reiodver  of  tho  cave  of  Thayngrn, 
in  Switxorbnd,  a  capita]  and  apirited  lepreaentation  of  a  huek  grazing 
in  which  the  per8pe«tire  of  the  two  horns  is  better  managed  tbao  a 
Chinese  artist  would  manage  it  at  the  present  day.  Another  drawing 
of  two  reiodccr  fighting,  scratched  on  a  fragment  of  ochistosr  rock  and 
aorarlhed  in  one  of  the  chtos  of  P6rigord,  though  far  inft-rior  to  the 
Swiss  specimen  in  spirit  aud  execution,  is  yet  not  without  real  merit. 
The  perspective,  however,  displays  one  marked  infantile  trait,  for  the 
bead  and  legs  of  ono  door  arc  wen  distinctly  through  tho  body  of 
another.  Cave*beara,  fisb,  musk-shc<-p,  foxen,  and  many  other  extioet 
or  existing  animals,  are  also  found  among  iho  archaic  Bculpturcfl, 
Probably  all  these  creatures  were  used  as  food ;  and  it  is  even  doubt- 
ful whether  the  artistic  troglodyte*  were  not  also  confirmed  cannibals. 
To  <jnolc  Mr.  Andrew  Lang  onoc  more  on  primitive  man,  *'  bo  lived  tn 
a  caw  by  the  se.aa ;  he  lived  upon  oyat«n  and  foes."  The  oysters  are 
quite  undoubted,  and  the  foes  may  be  inferred  with  considerable  cer- 
tainty. 

I  have  spoken  of  our  old  master  more  than  onc«  under  this  rather 
question -begging  »tylr  and  title  of  primitive  man.     In  rcslity.  how- 
ever, the  very  fads  which  I  have  hero  been  detailing  serve  thcmselres 
to  show  how  extremely  far  our  hero  was  from  being  truly  primilire* 
^Yon  can't  spe&k  of  a  distinguished  artist,  who  draws  the  portraits  of 
extinct  animals  with  grace  and  accuracy,  as  in  any  proper  senso  pri- 
monlial.     Grant  that  our  good  troglodytes  were  indeed  Itght-hcailod 
cannibals  ;  ncvertbe!cti«i,  they  cot;ld  design  far  better  tlian  tho  moden 
Esquimaux  or  Polynesians,  and  carve  far  better  than  the  civilised  being 
kirho  is  now  calmly  discoursing  about  their  personal  peculiarities  in  his 
'own  Mtudy.    Between  tho  cave-men  of  the  pre-Glacial  age  and  the  hy- 
pothetical liairy  <iua<1nuna»oas  ancestor  aforesaid  there  must  have 
JnterreiMd  ituiumerablc  genemtionH  of  gndnally  im]>roving  iutermedi- 

I  ffonu.    The  old  master,  when  be  firM  makes  liis  bow  to  ns,  naked 

and  not  ashamed,  in  his  Swiss  or  Freocb  grotto,  flint  ivalpcl  in  baud 

^and  necklet  of  bear's  tcetb  dropping  loosely  on  hi*  bairy  boitum,  i» 

nevcTlheleitH  in  all  essentials  a  completely  evolved  human  being,  with 

a  whole  past  of  slowly  acquired  culture  lying  dimly  and  laysterionslj 
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him.     Alrca'ly  he  liu  Invent^  tlic  bow  with  its  fiiut-tipped 
',  tbo  neatly  chipped  JaTclin-liczd,  iho  bone  liArpooti,  the  bu-bcd 
fiab-book,  the  Kxe,  thu  Ianc«,  the  dsgger,  uid  the  needle.     Already  be 
hail  lemed  bow  lo  decorate  his  implementa  with  artiatic  ckill,  and  to 
Mrre  the  faaQdles  of  his  knives  vritk  the  titirurea  of  aiiimala.     1  have 
M  doubt  tbftt  be  even  L-ncir  bow  to  brow  and  to  difltUl ;  and  he  was 
pcobahlf  acqaaintcd  with  tbo  noblo  art  of  cookery  a«  applied  to  the 
P«aons  of  his  human  (ellow-<rreatnr«s.    Such  a  peraonsge  can  not  n-ji- 
aonUy  he  called  primitire ;   cannibalism,  aa  Bomebodr  has  rightly 
ed,  is  the  6rst  Bt«p  on  the  road  to  civilization, 
if  we  want  to  got  at  gcnnine,  unadaUcmtcd  primitive  man,  we 
go  mnch  fnrtlicr  back  in  time  than  the  mere  trifle  of  SfiO,000 
with  which  Dr.  Croll  and  the  cosmic  aatronomers  so  generously 
provide  n*,  for  pre-Utacial  bnmanity.     We  must  tnni  away  to  the  im- 
BCWttiably  earlier   fire-«plit  flinta  which  tbo  Abb6  Buurgcoin — uo- 
dannted  mortal ! — vetiturcH]  to  diMcovvr  among  the  Mioovne  strata  of 
the  ealtaire  dt  Scauw.    Tho«e  flint.t,  if  of  human  origin  at  all,  were 
fuhioned  by  «ome  naked  and  still  more  hairy  creature,  who  might 
fairly  rlaim  to  be  considerod  as  genuinely  primitive.    So  rude  are  they 
that,  though  evidently  artificial,  ono  distinguished  archieologist  will 
not  admit  they  can  he  in  any  wny  human  ;  ho  will  have  it  lliat  they 
were  really  the  liandiwork  of  the  great  European  anthropoid  apo  of 
that  early  period.     This,  however,  ia  nothing  more  than  very  delicate 
bur-splitting ;  for  what  docs  it  matter  whether  you  call  the  animal 
that  fashioned  thew  cxccr<lingly  rough  and  (iri!-marki-d  implements  a 
man-like  ape  or  an  ape-like  human  l>oiug?   The  fact  nvmain*  quite  un- 
altered, whichever  name  yon  obooso  to  give  to  it.    When  you  have 
got  to  a  monkey  who  can  light  a  fire  and  proceed  to  manufacture  bim- 
wtf  a  c^mveniont  implement,  you  may  be  sure  that  man,  noblo  man, 
with  all  hifl  glorious  and  admirablo  faculties — cannibal  or  otherwise- 
is  larking  Koraewhere  very  close,  juitt  roun<l  the  corner.    The  more  we 
examine  the  work  of  our  old  master,  in  foot,  the  ronro  does  tlio  ooD- 
vietion  force  itself  upon  us.  that  he  wna  very  far  indeed  from  being 
pdmHtve — that  wo  must  pOBh  back  the  early  history  of  our  race  not 
for  350,000  winter*  alone,  but  perhaps  for  two  or  three  million  yeart^ 
hito  the  dim  past  of  Tertiary  age*. 

Bui  if  pre-GIacia!  man  is  thus  separated  from  the  origin  of  the  raoo 
by  a  very  long  inlerval  indeed,  it  is  none  the  lesa  true  tliat  lie  is  sepa- 
rated from  our  own  time  by  the  iateri-ention  of  a  vast  blank  apace, 
ibe  apace  oocvpied  by  the  coming  on  and  passing  away  of  the  Glacial 
Bpocfa.  A  grr.it  gap  cuts  him  off  from  what  we  may  eonsidpr  as  tho 
^fwlativcly  modrm  ago  of  the  mound-builders,  whose  grajtsy  baixows 
^^■mt  cap  the  summits  of  ogr  southi-m  chalk-dowiM.  When  the  great 
^Rix-flbeal  drove  away  pala?olithio  man— the  man  of  the  cavc«  and  the 
^Panwrani^t  flint  axes — from  Northern  Europe,  he  was  still  nothing 
I       more  than  a  naked  savage  in  the  hunting  stage,  divinely  gifted  for  art 
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Jodeod,  bntumod  only  with  rougbly^chipped  etooe  implements,  uJ 
trholl}'  Ignonutt  of  taming  animals,  or  of  itio  very  rndimeDts  of  agri- 
culture, lie  Vaav  rialtiJng  of  tlic  me  of  mt-tiilF— utrrum  impertvn 
^)tmen  furtior — and  Ite  bad  not  ev«n  kanted  liow  to  grind  and  potUh 
biB  nide  stone  tomahawks  to  a  finisbed  edge,  lie  couldn't  inalt«  bim- 
Klf  a  bowl  of  san-bake<]  pottery,  and  if  he  had  discovered  lie  almon 
univ«rMil  art  of  man  a  fat  luring  an  in  toici  eating  tiqnor  from  grain  or 
berriea  (for,  aa  Byron,  wiUi  too  groat  antbropologiral  truth,  justly  m- 
niarks,  "wan,  bein;;  reasonable,  inuafgiit  drank")  be  at  Icaal  drmnkliui 
aboriginal  beer  or  toddy  from  the  ca|>ac'iou9  bom  of  a  alaDgbt«r«>d 
aurochs.  That  was  tbe  kind  of  baman  being  who  atone  inhabited 
France  and  England  daring  the  later  pre-Glacial  period, 

A  hundred  aod  scrcnty  thousand  years  elapw  (as  tbe  ptay-bills  put 
it),  and  iheu  the  curtain  rises  afn-sh  ujwn  ni-olilbtc  Europe,  M«d 
meanwhile,  loitering  aoucifbere  Ixtbind  the  seenes  in  Aaia  or  Africa 
(as  yet  imperfectly  explored  from  this  point  of  view),  bad  aeqnired  llw 
iinjmrtant  arts  of  sbarpouing  his  tomahawks  and  producing  ban4-made 
pottery  for  his  kitobcn  utensils.  When  the  great  ice-sheet  cleared 
away  be  followed  tbe  returning  summer  into  Korthern  Europe,  an* 
other  man,  pbysioally,  intetlectually,  and  morally,  with  all  tbe  alow  ae- 
cumulations  of  ncariy  two  thousand  centuries  (bow  easily  one  wntea 
tbe  wonls !  bow  bartl  to  rcalire  them !)  upon  his  malnrcr  shoulders. 
'I'ben  comes  tbe  age  of  wliat  older  antiqnarie*  u»c<l  to  Tcgard  as  primK 
tire  antiquity — the  age  of  the  Engliitb  bajrows,  of  the  Danish  kitcli«a> 
middens,  of  tbe  Swisa  lakc^wellingx.  Tbe  men  wbo  lived  in  it  had 
domeeticated  tbe  dog,  tl>e  cow,  the  sbeep,  tbe  goat,  and  the  iovaluabte 
pig ;  they  bad  begun  to  sow  small  ancestral  wheat  and  undeveloped 
barley ;  they  bad  learned  to  weave  flax  and  wear  decent  clothing ;  hi 
a  word,  tbey  bad  pMsed  from  tbe  savage  hunting  condition  to  tbe 
stage  of  barbaric  berdsnien  and  agriculturists.  That  is  a  comparative- 
ly modem  period,  and  yet  I  suppose  ue  muEt  conclude,  with  Dr.  Jaotea 
Odkie,  that  it  isn't  to  bo  measured  by  mere  cnlculAlious  of  ten  or 
twenty  ccninnos,  but  ten  or  twenty  thoti«uid  years.  Tbe  perspective 
of  tbe  pa«l  id  opening  up  rapidly  before  us ;  what  looked  quite  clou 
yesterday  is  shown  to-day  to  lie  away  off  aomevrbere  in  the  dim  dis- 
tance. Like  our  palteoHthic  nrlistii,  we  fail  to  get  tbe  reindeer  fairly 
behind  the  ox  in  tbe  foreground,  aa  we  onght  to  do  if  we  saw  tha 
whole  scene  properly  foreshortened. 

Od  tbe  table  where  I  write  there  lie  two  paper-weights,  preserving 
from  the  fate  of  the  sibylline  luave-s  tlic  shceta  of  foolscap  to  wbidi 
this  article  la  now  being  committed.  One  of  them  is  a  very  nide  (tint 
batohet,  produced  by  merely  chipping  off  flakes  from  its  side  by  d»- 
teroDS  blows,  and  utteriy  unpolished  or  nnground  in  ony  way.  It 
belongs  to  tbe  age  of  the  very  old  master  (or  possibly  even  to  a  alight' 
ly  earlier  epMh),  and  it  waa  eent  me  from  Ightbam,  in  Kent,  by  thai 
tDdefatignbls  nnearthcr  of  prehtatorie  memorials,  Mr.  Benjamin  Ha^ 
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riaon.  That  fiint,  wliich  now  aerves  me  in  the  office  of  a  |»jK-i^weiglit, 
u  far  ntdcr,  aimpler,  and  more  tDrffi?i;tivc  thjui  any  wea{K>u  or  iinple- 
ment  at  prearnt  in  tuw  unoug  tbe  lovrcitt  nng««.  Yet  with  it,  I 
donbt  not,  «omc  nalccJ  black  fellow,  by  tbe  banlui  of  tli«  Tbames, 
htt»  bunti-d  tlie  ntantctoth  amon^  Qiibroken  forests  two  kundrod 
tboci^uid  "jmn  a^o  and  more  ;  wilh  it  bo  ha»  fac«d  tbe  angry  cav«> 
bear,  and  tbe  original  and  only  giMiuinn  Britiitb  lion  (for  overybody 
knows  tbat  tbe  existing  oiungn:!  heraldic  beaA  is  nothing  better  than 
a  baalard  n^odilioation  of  Lite  leopard  of  the  Plantagenets).  May,  I 
have  Tory  Uiiltt  doubt  in  my  own  mind  that  with  it  some  RstlKjtic  an- 
cestor baa  trained  and  cut  ap  for  ti«(»  his  nvxt-^loor  ni^ghbor  la  (fa« 
BeartBt  «ncm,  and  then  carrcd  npon  bin  wi4I-picked  bones  an  int«reM* 
iaglkrtcb  of  ihi- i-ntirt- performance.  Hio  Ou  Slauriers  of  that  remote 
^!^  in  fact,  babimally  druw  Lbi;ir  aooicty  pictures  upon  the  peraonal 
remains  of  tbe  mammoth  or  tbe  man  whom  they  wished  to  caricature 
in  dcaUileM  booe-cats.  I1ie  other  paper-weight  is  a  polisliL-d  noolithic 
tomalunrk,  balongiog  to  tJie  period  of  the  mound-buildcn,  wbo  aiic- 
oMdid  the  Glacial  epoch,  and  it  measoree  the  diNtancu  between  tlM 
two  level*  of  civilization  with  groat  aocoracy.  Il  ia  tbe  military 
weapon  of  a  trained  barbaric  warrior  m  oppuuid  to  tbe  universal  im- 
plement and  utensil  of  a  rude,  tujiitary,  aavage  banter.  Yet  how 
curiouB  it  is  Utat,  even  in  tbe  midat  of  tbia  "so-called  niiictMrnth  ocnt- 
QTj,"  which  pcrpottially  proclaims  itacif  an  age  of  progress,  men 
4buald  atill  prefer  to  believe  themselves  inferior  to  their  original  as- 
ncfton,  iaWcad  of  being  Kupcrior  to  them  !  Tbe  idea  that  man  has 
mm  ia  considered  base,  dt^inding,  and  positively  wii^icfsl  ;  the  idea 
Ikat  he  baa  falko  is  cooaidored  to  bo  immensely  innjiiring,  ennobling;, 
md  beautifnt.  For  myself,  I  have  sotnebow  alwaya  preferred  tbn 
bnwt  of  tbe  Iliimcric  Rlanciu,  that  we;,  indeed,  maintain  ourselves  to 
be  Bumh  belter  men  than  ever  wore  otir  (atben. —  ComhiU  MoffOMine. 
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TTKTIL  a  few  years  ago,  jnvestigation  in  organic  chemiatry  was 
kJ  punned  almont  wholly  by  the  road  of  analy^ist  An  GcrlmnU 
wrtite  in  bin  (realise:  "Tbe  chemist  did  everything  in  opponition  to 
living  Kaitire,  Uo  bnrned,  destroyed,  and  worked  by  taking  apart, 
while  the  vital  force  operated  by  synthesis  or  patting  together,  to 
rminfltimet  tbe  edifice  which  chemical  forcr*  would  destroy."  Tbe 
cbmii:  'I  fact,  a  RTvat  destroyer.     He  could  isohite  the  eeamoe 

friMu  and  could  destroy  that  essence  and  determine  itaehem- 

ical  rompntiiinn,  but  be  was  powerless  to  reconstraoc  tbe  destroyed 
perfume,  and  coold  not  even  conceive  tliat  such  a  thing  was  possible. 
It  «  t|up  rbjff  itlJe  IQ  fame  of  II.  Bcrtbelot  thai  be  introdaoed  tbe 
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SftiUidio  mothdcl  into  oi^auic  cboniistry,  wid  devised  a  sfatcm  a( 
pnoSMW  by  meanK  of  wtiich  «-<<  are  able  to  cr«u«  organic  nurapuioub 
by  lb*  direct  oombinalioii  of  tfavir  coiistitDonl  radicals, 

PlEBBB  KOOftSB  MaBCBLUS   BkBTHEUXT  WIU  boHl  ID  Paii&,  Oct<H 

bcr  SC,  1827.     Ue  was  the  bod  of  a  pliyucian  of  womc  dUtiDction,  and 

while  a  stadeot  in  one  of  tbo  If  coiuhb  of  i'aiis  abowod  marked  taAu 

for  pbiloeophical  stndicH  aod  dismiol  researcb,  so  ibat,  vbcn  thp  dm* 

for  tb«  contiMt  enow,  ku  euilj  won  tlie  bonors  in  philocopb^.     Tbwi, 

following  hiR  favorito  punmitt,  be  oocnpied  himself  »i>ectally  iritb 

Litndies  of  tbe  adds  and  fatty  bodies,  and  of  fertD^Dtatioos.     lu  18S1 

P  be  became  attaobed  to  tbe  C<d](ge  d«  Frnncc  »b  proparator  in  tJbe 

covirao  of  chemistry,  in  which  position  be  watt  anistant  to  Halard.    In 

1854  he  propounded  bia  theory  of  polyatomto  aloobols,  aiid  wu  in 

the  same  yvar  madv  a  Doctor  in  Setent^e.     In  ISKd  h«  waa  appointed  a 

LProfeMor  iii  the  8ii|iorior  School  of  I^&nnacy.     In  18fi]  he  rewivrd 

rthe  Joecker  priie  from  the  Academy  of  8ci«ncc«  for  bis  orpctimMits 

in  the  artifioial  prodtiction  of  ebtimica)  fEul)«tan<!oa  by  Hyntbena,    b 

18M  h«  was  made  a  Professor  of  Organic  Chemistry  in  tb6  College  da 

Francv  in  a  diair  which  had  hc«a  created  especially  for  bini,  in  wbidi 

tbe  waa  in«tmctcd  to  advance  Iiia  own  idea^  and  to  treat  in  hia  leMtmi 

reepecially  of  hi*  own  discoveries, 

H.  Bfirthvlot  entered  upon  llto  reMorehea  in  ayntbcsls,  wbidi  giv* 

bim  fats  strongest  title  to  fame,  in  18&t.     Bcrmlius  had  GuUd  that,  al- 

tboiigfa  we  may  prodnce  wilb  inorganio  lK>diQa  a  few  substancMi  liav- 

iog  a  compoeition  analogous  to  that  of  some  organic  ones,  tbe  hnila- 

tion  i«  too  ntntricted  to  justify  us  in  hoping  that  we  shall  ht-  able  to 

produce  organic  bodies  in  the  same  sense  that  we  have  frequently 

succeeded  in  confirminj;  tbe  analysis  of  inorganic  bodies  by  perfonn- 

1  ing  the  synthesis  of  tlicm.    Yvt,  when  tliis  wa«  mid,  WJihler  had 

lldready  performed  tbe  synthesis  of  urea;  and  a  few  other  synthcvM 

had  been  made,  hut  (hey  were  so  isolated,  so  inugnificaut,  and  to 

barren  of  fruit,  that  all  attempts  to  constitute  organic  bodies  by  briog- 

ing  together  iJie  elements  of  which  tbey  are  composed  witc,  as  s  mlft 

regarded  as  cbimeiicaL     The  law  and  the  manner  of  the  formation  of 

the  organic  maltera  which  enter  into  iho  composition  of  the  living 

|1)eing  were  unknown  ;  the  qnestion  whether  those  mttxttoiices  were 

LchcmicAl  in  their  character,  or  de]>cnded  for  tbeir  cxiitcnco  and  mun- 

bcuftnoc  upon  a  ]N)cultar  vilitl  force,  bad  been  started,  hut  the  discus- 

E-flion  of  it  bad  not  been  scrii^uNly  entered  upon.     M.  I^rthctot  began 

Flo  give  his  attention  to  the  solution  of  this  problem  vrry  early  in  tab 

scientific  career. 

One  of  the  tirst  synthesee  he  performed  was  that  of  formie  w^ 
and  this  was  oiwd  »*  tho  hanis  of  his  further  rftsearches.     ItegsrdtB^ 
^his  auhstaiice  aa  formed  by  llio  union  of  water  and  carlwnic  o\ 

faroaght  about  a  compound  of  that  character  through  the  inter;. .; 

krf  potash,  and  seoared  the  result  fae  songht.    Other  synlbfaea  tullumd 
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tiiis  oae,  conducted,  like  it,irith  very  simple  oomponDds,  till  be  was 
ftmily  ted  to  the  iirttfid»l  composition  of  tlie  carbun-u  of  hydrc^{«n. 
AmoDg  hU  most  imporliuit  uicperiincntit  in  this  lia«  waa  the  urtificisl 
prodoctina  of  alcohol  from  olefianl  gas.  Alcohol  ODce  obtained  Byn- 
llMticoIly,  be  bad  a  Btati<m  whence  he  could  ptmue  his  inrcstigationa 
in  variooa  directions.  It  vraa  not  a  long  step  from  this  to  the  uorapo- 
■lion  with  the  nmo  clomvitts  {oxygen,  hydrogen,  and  carbon)  of  a 
nunber  of  ToUiite  organic  laWtancea — suob  as  tl»o  oils  of  garlic,  mas- 
taid,  etc. — and  then  to  tbc  formation  of  glycerine.  With  Uied«  pr»- 
OMMa  bo  bad  bnilt  np  by  systbcas  what  vo  migbt  perhaps  call  tbe 
flit  story  of  organic  ohemiatry.  To  complete  hiH  work  it  vsh  nooe*- 
■aiy  to  prmlacc  tJie  Mccliarinc  and  albuminous  sobeUnces  which  do»* 
(dtvte  what  might  be  called,  n:]M>ating  our  Sgare,  the  secood  etoty  of 
tba  cdilioe — a  pmblero  of  a  more  difHcolt  character,  bccauso  tboB«  mb- 
•taocea  are  loM  stable  in  their  nature,  and  arc  more  completely  dc«om- 
pOMd  under  energetic  chemical  reaction*.  On  this  Hibjwi  M.  IJertbe- 
lot  cud,  several  years  ago :  "  Tlio  reconslitntioa  of  tbe  aaocbariae  and 
albmuDOHl  principlc»  is  tbo  final  obj<?^  of  organio  chemistry,  tbe  most 
ramote  on*  indeed,  but  alao  one  of  the  most  iruportaol,  on  account  of 
ibe  e«wntlal  part  which  these  principln  play  in  our  economy.  When 
•cienoe  attains  it,  it  will  be  able  to  realize  the  synthetie  problem  in  it* 
whole  extent— chat  is,  to  produce,  with  the  elcmeuts  and  by  the  play 
of  moleealsr  forciii  alom*,  all  the  definite  niittiral  compounds  and  all 
ibtf  change*  which  matter  undergo«a  in  tbo  botlid  of  living  beings." 

"Tbe  Ubors  of  H.  Bcrlhelot  in  this  line,"  says  an  enlhnsiastio 
Ftand)  biographer,  *'  constitute  one  of  those  ercnta  wbidi  obange  Ibe 
a^MBt  of  ibtiigK,  not  only  by  thi'  new  prooeascs  which  tbey  bare devel- 
ofNid,  or  by  the  subtctanrcii,  more  or  less  known,  which  cbey  have  given 
ika  meant  of  reproducing,  but  because  tlicy  have  taken  hold  liodily  of 
OM  of  tbe  stroogest  intrenched  ideas  of  mankind  and  overthrown  iL 
We  bad  been  tsngbt  that  all  the  complex  oubtitancoi  oonNtitnting  ptanu 
and  animals  wore  produced  wholly  under  the  influence  of  a  special 
vital  farc«  peculiar  to  afganized  beinga.  When  it  came  to  rerifyiDg 
Iba  facta  in  tbe  case,  it  was  found  tb.it  Nature  acts  in  a  moro  simple 
way  than  we  had  thought,  and  that  tbe  em|>Ioys  thoNe  ulieinical  affini- 
ties that  control  Iho  motamorpbosai  of  matter  e4|ually  in  executing 
tbo«e  immenM-  eanb-convnlsions  that  stir  tbe  foundations  of  countries 
and  overthrow  cities,  and  in  perfuming  a  Sower  by  the  distillation, 
nuteenle  by  malitcule,  of  iia  essential  oil." 

Tbe  fruils  of  U.  Itcrtbelot'ti  investigation*  in  this  deportment  of 
lesmich  have  been  given  in  a  onmbar  of  publications,  among  which 
we  may  name  the  "  Combinaisons  de  la  glycfrine  aveo  lee  acidea,  et 
JiHitioti  des  corps  gnis  newtres"  ("Combinations  of  Glycerine 
Adds,  and  R/^jir<M] action  of  Neutral  Fatty  Bodies"),  ISfiO ; 
miiRnoirf  in  tJie  "Annates  do  physique ctdediimie"  ;  "Cliimie 
HUT  la  ^nlh^ "  ["  Organie  CbemiBtry  founded  on 
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SyDtheaifl  ")  18C0 ;  ind  "  Le90ti8  sur  leR  m^tbodca  g:£a6nlf«  dfi  Hj-ntb^ 
^nohitnic  organiquo"  ("L«bsods  on  the  Geoeml  Method*  of  SynthaJ 
™  Organic  Cl«ailwtry  "),  »  oountc  of  lucltiroi  in  tin-  CoH6j{«  do  PnmiP 
186*. 

M.  Uertlielot  hu  also  partiued  eJaboraW  msearches  in  cpevific  lii'At, 
and  in  \S\v  rctationa  between  tl>e  heat  developed  in  compoaition  aod 
dcoompoiutiun,  and  tlic  force  of  tfiinity.  On  the  «ul>jfvt  of  the  rcla- 
tioDti  of  specific  beat  with  th«  coinpoHttion  of  bo<!iiii  lie  Mtid,  in  \^T^ 
in  a  diacussion  in  tlic  Frenoh  Academy  with  H.  Dumaa  :  "Ttie  «tndjr 
of  th«  eppcific  hcat«  eatabltshcd  by  the  ino«(  recent  researches  tends 
to  prove  that  tbi^rc  '\»  a  positive  i^liaracterifitic  which,  it  eecnu  to  met 
diKtinguishes  the  elements  of  modem  chomtstry  from  Its  compountb, 
and  ehowB  that  no  known  compound  body  ought  to  1>c  conNidt-ml  a« 
of  the  earn?  order  on  an  actnally  ramplc  one,  ITw  imponancc  of  mob 
a  charactcrLitio  can  not  bo  doubted,  and  it  booomes  greater  on  ac«oiiiit 
of  Uie  mechaniea]  meaning  which  modem  tfaonrios  attach  to  epeciSe 
beat.  .  .  .  NerertJieless,  exaggerated  concluicioiin  rouiit  not  bo  dra<ni 
[from  such  an  oppositioD  between  the  tnecfaaiucal  and  physical  ehaiae- 
rtcristicsof  onr  simple  and  compound  bodies.  If  our  elemenU  have 
not  aa  yet  been  decomposed,  and  appear  not  to  be  decomposable  by 
tlio  forces  which  ore  at  prcnont  at  the  command  of  tJic  chemist,  noUi- 
ing  compels  us  to  as«crt  tliat  thi-y  are  not  dccompoitubln  in  anolbtf 
kway  than  onr  compound)!  arc  ;  as,  (or  iontance,  as  Mr.  Lockyer  aaaeitd 
'l>y  means  of  the  forces  acting  in  cosmical  space.  Nor  does  anythii^ 
prevent  tliat  snch  a  discovery  as  that  of  vollaio  electricity  would 
enable  the  chemists  of  the  future  to  overpaid  the  limits  which  are 
imposed  upon  us.  The  possible  fundami'ntjd  identity  of  the  matttr 
constituting  our  elements,  and  the  possibility  of  transmuting  into  «w 
I  Aoothcr  Uiti  Ko-calted  elements,  can,  moreover,  be  admitted  into  tbe 
Icat^ory  of  more  or  leas  plausible  hypotheses  without  it  DeoFS^arily 
resulUng  that  there  is  a  single  really  eiisting  m-nttir  of  whioli  imx 
actnal  elements  represent  unequal  states  of  eond(-nnaiion.  In  fact, 
nothing  compete  tm  to  conceive  the  existence  of  ft  final  decomposition 
which  shall  tend  neceiwarily  to  rcdaoo  our  elements  either  lo  more 
simple  bodicfi,  from  ilio  addition  of  which  ihey  arise,  or  to  multipltf 
of  a  single  elementary  ponderable  unit." 

M.  Uerthelot's  views  of  ihe  rebtioiis  between  chemical  afGnity  vA 
tJic  intensity  of  cliemioal  action  were  presented  in  liis  "  tVai  dc  mica- 
LviqtWobimiqnefond6csur  la  thermo-ebimic"  ("Risay  onClniuioalDy- 
^imioa  based  onThermo-Chemistry").  1(*S0,  of  which  Mr.  .M.M,  I'atti- 
Bon  Moir  said,  in  "  Xatnre,"  that  its  publication  "  marks  an  importsat 
point  in  the  advance  of  moilcm  chemiMry.'*  Among  the  more  rweiit 
investigations  whieh  M.  Berthclot  baa  pursued  in  the  light  of  U* 
tbcm)o-chemical  theories  are  those  into  the  properties  of  ezplodn* 
and  the  laws  of  the  propagation  of  explosions. 
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nrcnricATtox  or  tiik  ria 

thm  Button  • 

DZyR»\VS:  Smne  linw  ■go  t  «rote  10 
■7  nm,  tintn  Alkn,  tg  mj  thai,  ia 
l)iu  •ptml  ponlod  of  hb  artlclo  ("IJii>>n' 
rmen")  Which  rclnmd  lo  llii*  tniclili- 
mIm  of  ita«  ftjt,  l)it»«  tDun,  I  tboQfiht,  be 
■a*  BiittlHr,  for  I  bail  wen  a  fi^'Cn«  bear 
•  iMfeova  of  fruit,  Bnd  >m  Mm  thai  no 
Mt  pilM  hail  been  lalcen  whk  H  m  that 
M(Bi«d  <o  In  tka  BTtMa  b  (immToil  To 
db  I  raMtrad  ymlmAmj  (Mwtli  llih)ihe 
Itllttviag  r*|iljr,  wbtA.  UKnish  inteo-M 
aal;  far  tafnAt,  I  (liink  I  btink  na  oodQ. 
ten  U  iMibliahiiag:  ''The  figirec  quu- 
•m,"  b*5«  he,  "  puuM  nw  nrrclf  mueli, 
Imt  ipi,  for  tba  tofirijlf  doewi'l  itw*  in 
fcpaml,  xul  lf-tr««*  Ixvr  abuaiUntlf. 
Bat  all  tb*  AOtborlliM  ara  wnaiiliimM,  uid 
I  (Ht  go  a^nt  Mttm.  Then  i«  a  Tut 
htwtarc  oa  ilw  NbJnS.  Mptttcatloa  M 
te  eaU  ii.  Bud  UiUlo  bi  Ui '  FbnilkmiM 
rf  floavn  '  circa  a  liM  of  un  naraft  sori* 
teUac  «{lhlt.'>  Eb  that,  l(  ha  haa  «m4. 
ht  hM  ottad  Mm  poCriUu.  So  far  f«r  Mjr 
««n.  K'ow  JliUler,  who  b  a  •p«dall«t  on 
Ala  anbi^Bet.  and  ibe  1u«m  and  rcry  hIghM 
bortiy,  IpIU  u  (aw  ''  Tilt  Uoehaniami 
nam'-n."  part  111.  nv-  6!l>  IbU  "Af 
tf  rmMrAm  <27T.  Ainu  cvtikm,  L.)  tmt- 
>m  Ika  fad,  «hicti  Maamm  {lift  A.)  na 
•aam  tit,  thai  tba  ao-ralkdra/ir^i&w  aMcfc 
ban  bteiihli:  fniU,  and  th«  flc-ttoe,  cuUl- 
ntad  lur  Ibn  aake  vt  lu  trah  fpsn  limo 
laHM«B«ial,  Naod  In  t)»i  T(*U(a«  oi  Kiala 
Md  fMBaU  10  «•>•  BBothcr.    r«ttUiaailen  U 


iff— 1 1  by  •  wwp.  ...  I*  moat  cMe*, 
«A  WW  al  fln,  alMlbtr  of  tlw  lc-tiT«  or 
■be  ntyntwi^Ttniiff  ooljr  Aooen  of  aan 
an  to  satiiritT."  Aoala  (p.  iit) :  ••  fThilu 
ibf  (run  of  Ibc  eafirUoui,  nhaat  only  um 
h  lo  aanilT  poMo,  rmalnii  hanJ  aad 
■Ub«n  «a  tM  tra^  or  lalb  oS  niihoui  be- 
«oali^  •*»!,  Ifee  inib  cut  Ibc  Sg-liTw,  whnt 
A*  Mm  ripem,  beoMwa  (vmi  and  luicy, 
■rf  M  auraeia  bird*  aUch  dlMfmiuic  Uie 
M«k  VraM  ttM  RMOt  andml  ifawa,  ■■ 
Iw  aa  ib«  fa^n*  baa  bean  oilliTaUd.  iu 
■Wdal  (artllUatba  br  ■*»■>  «f  Dte  <ap- 
MaM,  or  aa«all>d  capriftwtlMi,  bai  borti 
ptiMhwl,"  and  M  on. 

Boa  «c  *v  tn  n<mii«<l*  all  ihta  with 
lla  wwj  hMM  eipoaiiloa  and  arref  ul  fltoia 
•Til*  abWeonvapODdcDt  U  the  l^braarj 
MMhOT  of  ■*  no  FopulM'  Bckw«  Hsathlj." 
I  caofaai  I  tblali  Toiir  oorrmondnU  I*  la 
Wi  farthatar  riglii.  Oaljr  i)i*t  I  do  not 
•M 10  mmra  a  mom— octer  p«<«itrible 

(•I^Mrtlon  of  aMtMt  ■"  (MMtirv^j 


I  nlfjil  tn*fc«  onn  hi^re  u  to  how  thfra  tHf. 
fcroKM  might  be  nooadled,  bat  1  forbear. 
TfaouBh  njp  MO  bi  a  keen  and  clo*e  ob- 
MTver  of  yatwe,  aad  a  n^  jodge  of  the 
men  10  be  rcDcd  on  (or  «uah  lacw  aa,  In  hi* 
Tcl  ihort  llfa,  b«  could  uo4  hare  Borutbil>c<I 
klmwlf  pemonallT,  ;ei  aa  Am  more  mpocUl 
object  it  10  f;H  It  llm  heart  of  faii  facU,  to 
'  TMd  thtir  hidden  meaning,  and  to  *ha*  bow 
wholf  lontioenu  of  fad*,  ai'pari^ntl)'  die- 
oonnecled  and  nnmlaUd,  ore  yvt  bound  lo- 
e*lber  hj  Ihe  «iroii|{(gt|  iJm  of  oonnik- 
^nh;  or  laom  doM  or  dialaal  relatioaaliip^ 
Ec  ban  vi-r;  fnxi'ieailj'  to  ga  (o  (he  worki  of 
able  tptcialinlD  of  repute  m  ordor  lo  loam 
from  them  what  thcj  bare  objirrved. 

Thu),  foroumplo'aukt.  in  a  Intn  nrticle 
or  hU  Id  the  "Comhilt  Ui4niinc"("Uo  to 
the  Ant")  hn  \uul,  aK  ia  obrioua,  lo  haro 
rocoiirM  [o  the  rui  iiorei  of  obitvrTailon* 
acoumulDtod  b;  man/  able  >peoiali*U  in 
manr  piru  o(  tlio  world.  Now,  It  li  qullo 
poaNbic  that  loiiie  of  thNV  obaenauoni 
■Wf  la  lime  come  to  b«  qucai^omil  b;  more 
exaa  obMrtere ;  Mill,  la  a  «*ie  like  ibl«  of 
tba  fitf-irce,  whim  all  prnciiotj  men  and 
■dmlifle  otuerrcn  havn  eoindded  la  opin- 
laa,and  «liore"a)l  aothoriiiM'*  have  for 
oiw  a  nntuiT  bera  "  HiMniinon,"  a  writer 
la  to  be  pardoned  for  thruatmeaddo  a  dlO- 
enlij  la  his  own  mind,  lo  demenoa  to  Iho 
ptnelleal  judgmeat  «(  the  aitea  and  the  de- 
eUioo  of  at)  cipcTta  in  the  cafe. 

I  rent  mj  aon  bjr  to.daf *«  poM  the  num- 
ber of  "The  Popular  Sdennc  Honthly" 
which  Mntained  l)ie  letter  of  jronr  carre- 

Sondonl  1  but  1  wlab  It  to  be  borne  In  nilnd 
U  the  rrplir  ber*  RlTan  la  mine,  nnl  ht», 
lare  In  (he  (ewirord*  qiioltd  from  npnua!* 
Iviler  and  dMatieit  off  b;  lilin  in  pirent  hiute. 
Ilia  reply,  on  ming  Tonr  correapondenl'a 
letter,  might  be  rtrj  dilTercal. 

Yourm  rerjr  Iruljr,    J,  AxnULL  Au.n. 
Itjrr*  a,  I  Ml 


1«  the  Febmarr  nimber  of  "The  Popular 
Rcfenco  Honthlj,"  Hr.  Ceortn  Pfbnm,  of 
Sacramento,  t«j«,  "I  bar* ]>«t  to  we  the  ni^n 
OKdlinE tug"  and  niipeoM,  Iherefore,  thai 
the  aerfit  are  f;rner«1l]r  tofctllle. 

InlSlH  I  plaaled  the  leedanr  an  Im- 
ported ahile  Srojma  flg.  TI117  certni- 
naled  abundantly,  nad.  In  tlie  (onrlti  )«ar 
from  planlinf;,  my  iccdlinjt  S;;'lrso  bon 
fruit.  I  aball  ITT  ihla  year  a  aimilar  eapori- 
ncot  with  a  Culiturnla  fl|;.  1  aDllcinato  a 
•Imllar  rnauH.  Tlie  (erd*  nre  ro  «inaU  ttiU 
(An/  Mqolrv  ea».    Thej  thould  be  pUaUi 
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.  I  ■  bM,  o0TCnd  aliallow  irilh  faa  Had, 
Cud  jt^aAj  waMed  with  >  tipcinkln. 

I  tIMiik  ftp  fCDcnlljr  km  Klf.fcrtilniaK. 
I  hkil  «aa  m«,  boircvor,  ■bsw  (nili  nu- 
(til  whro  Bb«ut  t*t>  lUidi  (rava. 
Mofbod  Uii*  u)  wMt  of   (•ttUiatica. 

dHj  tli«  preMnM  «I  th«  eqtr^  miKlit 

He  <ti^ea  rtanlt*.  U  aa,  it  «mU  folww 

IKHDO  nrittlo*  ue  Mlf-IettiUitag  wid 

not.    Tb*  "flg-BBif*  b  H&kBoan 

Tka  "eont  pkcMRWMn"  tvbud  ti; 
C.  U.  HelinUn  m^  be  (ooml  ilypU- 
jlfcoDch  Mt  ia  pcocwdy  Ihe  ma&t  wj. 
>  HofllufB  WMtelppL    HI*  IomU  hara 
Hi  rtUfaiod  IMr  color  durtiw  imtald  brw. 
I  tli«oth«rcuw  it  aMUierMnortbopiBa- 
Pfev^    N(«r  UiB  Ti'Ila^  ol  loka  wu  IjiVi 
•mm  tw«M7  jtan  •n  Mid  pcrfao^  ii  •till, 
k  {Mtrificd  pweJog  MioM  t««  feet  ni  dlaut- 
tar,  *  toMpoiiiidfni^nMinot  ubicbliMbrra 
km;  aiudr.    Km  only  doca  tba  aUaac  r«- 
^jaln  llw  «Dfaa  aad  appMnnci*  of  plu«-«00(l, 
Ul  Itin  jirtrUtd  Halii  hut  tba  color,  amd- 
Vfiuvatij,  mil  i^tneral  appeannce  o( 
'  nal  Tcain.    TIhi  anmcD-Und  U  cotcdc. 
luuc  Kinxr. 

Loa  Anoaua.  Ou.  JAirta  lU  IMO. 


BAMP  a:TD  irDLLKO  COItX. 
LftflMfw; 
HiTTtac  WtuuiMi^  hi  aHJrIfl  «2  of  hi* 
'''OicinlMJT«fGiokcnr"("PopiiUfSiito«w 
Moathlf  "  for  itxsaarjy,  aan :  "  Before  pro- 
oaedlnjt  liMhtir  I  muM  fuUU  tbc  pramiiw 
BUie  tn  No.  no.  in  r^'^rl  the  roalt  «f  xaj 
t«p<lltion  ot  tlifl  Indian  pnrwtM  of  pr^wr- 
lag  aonp.  I  Booked  (one  ordinary  Itidian 
<oni  la  a  tcilutian  of  tartKniaie  of  poiaah, 
ciarediui;  the  len  or  tBvWo  faont*  ipMiScd 
bj  l^ini  P,mnfi>rd.  Tlw  rilcmal  mai  wm 
not  miDovad  uvcn  alior  iho  daja'  •oaklng." 
He  (iwpacUi  tli*  corn  ttia  loo  dil  and  <^, 
and  that  the  lo^oa  natil  nev  or  fraabl; 
^Ihured  graio. 

In  tba  fltM  place,  tbk  ii  not  the  wajr  to 


pr«f>ar«  tamp.  Samp  t«  lhi>  AndiibHI  b- 
ifian  name  for  inaiM  paiciiml  anu  jiniailiJ 
It  otaie  afttnanl  (o  be  the  jmm»  lot  tti 
Mw  com,paanded  Dtcoancif  (roiiBd.  lUi 
bctne  done  before  llw  kcraela  ««ra  {lidf 
di7,  M  was  multi  priwd  for  niuab  ar  hub- 
p«idli«. 

Tlie  ptnaml  laAan  con  Im  rrfcn  I* 
b  called  ia  new  Kagland  ia/M  ram.  Sj 
gnkdmoihcr,  wbotc  parvni*  were  ogvlM- 
ponuy  with  aod  fram  iIip  *ai»«  pwl  p{  tie 
Oaantrr  aa  Oousl  ICanifonl,  wiu  faoaia  br 
bar  httlled  con. 

Tint  (hb  ne<boiI  of  prtparias  «>ii  '" 
food  wk*  tcMsed  from  u«  Ind'au  I*  id- 
osrtalo.  It  WM  prababi;  a  Vukae  hiTt»' 
Hon  of  «aH7  daU. 

GmiitaiMlMr'ii  wvj  wa>  la  pol  a  peek 
of  oM,  drf  miie  Into  a  pol  ftlkd  wtib  atHi, 
and  with  ii  a  bag  of  bard-wood  aahei,  u}  ■ 
quart.  After  aMkliiK  ■  while  It  wu  buM 
untU  tberfdaacrbulutemtoff  «*i[ljr.  Tbt 
ram  «■■  Ifcai  waiktd  la  mU  •■ter  to  eel 
rill  «f  till'  laM*  of  potatih.  and  Ibm  bcAd 
until  iIh  kemil*  wtn  k^  Another  mj 
wai  to  lake  Ibc  )j«  from  the  Icubci  abie 
polaab  wai  made,  dlbilc  tl,  aiul  boil  da 
com  Im  tUi  until  the  Aln  or  hull  cuoe  eft 
In  the  aipettnMot  trltd  bf  Dr.  Wilted 
bit  MlutJoB  of  MibonaU  of  potuli  waa  wl 
of  niffident  alrtoglh,  or,  if  it  wai,  the  ohIn 
or  Mrn  *bouId  haxv  bctc  boiltd.  li  nuka 
a  ddltloQi  dbb,  catcD  *ith  milk  or  crtaa. 

In  the  earl;  daji  of  Xrw  Bn^ad,  laaiH 
«««  the  pttectjtal  iralo,  and  «■»  dtei^wMd 
ram.  which  li  lb*  algniCcaaM  of  tbe  noaa 
now  in  all  paiu  of  the  tunica.  Gioaid 
inaiK  is  called  tn  "Sem  England  "ladto- 
meal."  uid  tnlicd  with  one  ihlnl  ot  rye- 
Riral,  frruirntcd  and  baked,  oixa  oceHK 
luted  \\i*  principal  bmd  of  lb*  whole  < 


I17.  It  wan  c*IM  "  rre-aadindian,'*  M 
nouDccd  tynutom.  Button  btowo  brtad  h 
BQ  itnitution  ol  it.  Baked  Indkn  I*  Hill  a 
Kiniinos  ■ppcllitloD  for  a  coni«iral  Md. 
dlnji  that  fUikn  a  Mntap'  "*  a  Nmli^ 
cenee  of  cannlbaJiiiRi.  P.  J.  t. 
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JU.miKACTASA  mVBCBOrXArtOSAL 
DAKOEB. 

A  GREAT  A*al  oralUntioD  baaltte- 
I7  booo  drawn  to thts  sul^cct.  and 
iu  oerteia  qnnrtcn  un  elteinpt  ha*  been 
madnto"booin"itinam8DiiertUatoao 
bardl;  bo  proixntBced  entirplj  dinnter- 
cAtod.  Id  ^«rttla  edncatkonl  Jouraab, 
for  euiiipl«,  uaebara  ero  nrg«d  to  peti- 
tion tlie  natioiul  LepMntore  for  tlis 


posaJBg  of  the  "BUir  Bill."  m  Uw 
STOiiikd  that  it  irilt  Uuprure  tlicir  awk 
rcciniaerBtkio.  Oiki  fnrm  ot  pelitluOi 
which  wo  lind  printed  for  tii^-  cnnvce- 
icncc  i>f  teachers,  ttattv  Ib&l  "lg«0- 
rUHH)  amoDK  the  iiinMC4  of  llie  pcDfdo 
now  nht«  to  aneh  n  do^r«e  m  I9 
threatcs  the  cnrlr  detrlniclina  nt  the 
fr«e  Inatltntioiu  of  the  rcpablfc,*^  ami 
that  therefore  a  ^atem  of  frwo  achoob 
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be  tn  part  «stablUfaal  <Bd, 
Mqunrfly  at  Imwt,  •0|>i«)rl«l  by  cou- 
Iribilloai  f rom  (ho  oTortiawinit  trow- 
■rr«f  iIm  UuiU'd  SMiett."  Ill*  word 
*«Dpi)rarilj' "  li«ra  will  nuM  •  mlto 
M  ihelttM  ot  llio«»  wbo  r«ui«n>lMirliai* 
ttm  Utupomrj'  pnMwtloD  for  ^^tme 
Uut  iBdnaU-lM  "  bM  biwn  applied  for, 
Md  bow  iBvarimblr  ibe  praMoUon  ao 
MMt4edbMbeoo«a»aperiBUi«iittliitig.  ^ 

"fCOlMdoa"  never  cnMTge  flron  th*  ! 

Wm  «ao<tition.     However  thej  ina;  ' 

Ktod  and  cip«Bd,  th«r  iierer  toIui- 

7  (oregn  tl>e  l««dh>gHitriii([*  or  Ibo 

bottle;  aail  to  w«  ahrenrdlj  smpoet 

wonid  be  witli  tba  acboola  "Mnpo- 

I J  ••  ^bU«<]  bj  Ui*  Federal  Oovern- 

ir,  in  tba  oonne  of  a  f«»  yeara, 

dwfnmuuwMd  thair  alitit;  to  dia> 

w)ih  anob  aMbtaac*,  tb«r  would 

wbu  baa  Mldoin  b««n  done  in  tlii* 

U  Is  a  niort  lum^ual  thing  (or 

la  doH  as  otiy  cltaniiol 

itallOD,  in  order  to  ilopcnd  ox* 

Bpon  iMio  Diore  difflMili.    Let 

Ttvaantj  of  tbe  United  Stat«*oi>oo 

to  amrflow  in  tbe  wot  of  aid  to 

iBoailoN  "on  llie  l>i>«ii  of  ilUiaraojr," 

ma;  go  on  overflowing.   The  **  boaia  " 

i»  not  Iik«4]r  to  oonlnwt,  bnt  rallier  to 

*U«a  out  trom  j«ar  to  year. 

Tbe  qnteUon,  however,  dasertca 
Nrefol  cnaiideTBtioB.  I*  tbo  rtabilitjr 
«f  Mur  toatltnlioM  tbrealened  bjr  tbe 
IfDonaea  of  tbe  eleelorale  I  Bf  "  iltit- 
"  is  iHMkinRood  the  condiUoi)  of 
Mnf  MMfale  to  r<«d  or  write;  and  we 
tn  aaked  to  bcllevo  tbnl  our  Rf^tem  of 
IfrTwanwDt  rtand*  In  peril  on  awuDni 
of  ibe  eitvnt  to  wbkb  IlKtane^r  aa  Ihoa 
Mned  prevolU.  Tbo  langnaire  omxI 
•«oU  polnl  to  the  ooDclualoa  (bat  11> 
la  noir  a  mora  •frionaevU  than 
mt  ptwlaoa  portod  of  oar  bktory. 
however,  do  not  aopport  any 
aondoaton-  Tlw  e«DMiN  of  1870 
gai«  tbe  total  nnnbor  of  wblte  malea 
at  voting  t^nnatit'i  lowT{t«a«T48,»T0. 
Fmw  19T0  to  IHW  onr  population  in- 
mtmi  iWrt»  per  wnl.  Had  ibe  nain- 
Ui  of  WunUM   remained,  thenfore. 
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relatjv^f  ntatlourr,  we  ttiould  have  had 
la  IHW  not  Um  ibui  »;».i)«i  wliJto 
votera  unable  to  write :  Iiutcad  uf  ttiat, 
tbeomaue  (at  bbat  jear  *tiowK  ilie  niim' 
bcr  to  US8e,««l  0BI7,  •  deddedly  ra> 
daoed  preporlloa.  It  it  troe,  on  tbe 
other  band,  (bat,  Buong  tbe  oolond 
popnlaiUoo,  edncalion  ia  nut  keepuii; 
paoa  with  tbe  natural  uioreaM  of  eum- 
bet*,  but  lUi  tact  alone  do«a  not  jMitfjr 
tfaa  intorfffooc*  ot  tbo  FcdBraltioran- 
ment  to  aappleaient  the  eduoutional 
wot^  tbal  i*  now  |[oteig  on. 

Vt'bai  haa  not  beea  lAown  oe  jet,  to 
far  a*  we  are  awaro,  ia  that  tbe  eo- 
oalled  illitoraw  oUatee  are  a  spedSe 
aoureo  of  danger  to  oar  innlitntionii.  If 
we  levlaw  Ibo  aerei^  erius  of  our  hla- 
torj,  wo  A^  probably  Bad  that  thoae 
wbo  have  doa*  moA  to  biing  on  tbeae 
criaM  bave  bcco,  for  tba  most  part, 
Bicn  quite  able  to  read  and  write.  The 
Tild«u-Uayea  imbros^io  could  not  fier- 
teinly  b«  traced  to  the  igitoiMnoo  of  tbe 
elootarato.  Muioe  in  a  highly  i>(lucat«d 
Stale,  nod  yet  It  wai  pr«o»>ily  there 
tbnt  ■  hv  y«nr*  a^  a  conditioti  of  war 
alraoot  KiperreBed  In  oouo^'ctlon  vttli 
tbo  State  elootlona.  Tlie  faW  rotams 
whieh  kept  this  rity,  and  in  n  lc«  de- 
gree the  wbole  ITnlon,  In  a  eoadllioB 
of  faver-heal  for  day*  togfitlior  Iiiat  tall, 
bad  nothing  to  do  with  illldvHFy,  finite 
tbo  contrnrir.  Even  tbe  Cmcinnnti  riot 
WM  not  tlie  work  of  moo  wbo  eoald 
not  rvml  or  write,  bat  rntber  of  dtt»M 
<)nite  coinpotont  In  tbeao  reipoota,  but 
who  bad  niameDtiirUy  loat  tbeir  beada. 
TIm  fact  !«,  the  oitlxoos  who  can  read 
anil  writ*  liavo  ererywherc  tlio  power 
in  their  own  hands,  and  If  tliey  nro  only 
wilKnti  to  divohoffto  their  dutio*.  pri- 
vate and  pnbllo,  in  a  proper  manner, 
(ho  non-reading  and  non-writing  ele- 
ment in  the  population  will  ^ve  tbom 
eompanitivety  little  tmnble. 

There  ie,  bowerer,  another  view  to 
be  laken  of  the  matter.  If  our  teboola 
are  not  a*  elfioiont  aa  they  shoold  be, 
and  if  an  undue  proporlian  of  tbe 
whole  popnlntlon  mc^io*  tbe  clTllli!n){ 
inflnMire  of  ednontioo,  what  u  i.\t<i 
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CMuef  Ve  do  lut  beallKte  to  mj-  thnt 
th»  clu«f  ouuM  u  OM  wliich  do  Gov- 
cmmonl  Mtloo,  Btato  or  Foderal,  cu 
er«r  nwcli— lii.,  defect  of  boci«  tlited- 
pliai.  The  boy  who  wtU  not  aUwd 
sdiool,  or  who,  fttteailiDg  Mibool,  l«dra» 
BotbisR,  i*  tli«  1h^  sccfutouBod  to  n>- 
belliou  M  hotne,  or  tbu  hoj  wboM  par- 
•at*  si«  thvaiMlTtn  too  iMgli^at  aad 
TiCMMt  to  oani  whether  li«  lunu  •!■;• 
ttilng  or  Boc  It  ia  DO  doubi  tb«  owe 
tliat  a  oertwQ  portion  of  tbo  popnlattoa 
vt  UioM  SiatM  1»  being  bruogtit  np  in 
partial  or  total  aaragcrr,  Not  for  wanl 
ofaoboola,  boworer,  for  ieboolaabovacl. 
Ttwovil  t*  docp-aoat«d,  and  uio  onljr  b« 
roaobed  b;  tba  Ttgoruiu  aeltoQ  of  pub> 
Ho  opinion,  and  bjr  wba  memiunM  of 
reform  iu  conaeoUioa  with  tfae  admiii- 
ktratloD  of  JustieoL  Vben  wo  wpktn 
why  it  U  Uint  our  odoostional  ayatMiiii 
Ckil  altogether  to  r«±cli  a  oertalii  de- 
m«nt  in  tha  popvlMtoD,  wo  cxplsin, 
nlao,  why  tbo  wc^  of  odncaCioo  it  is 
nnan?  caaea  to  tballow,  and  wby  It 
OTon  ao«iii8  at  timot  to  do  raoru  harm 
tbait  good.  Evor^liing  dependa  on  [h« 
•pirit  with  wliieb  it  it  approached.  A 
well-known  flitiirc  in  coiiteinporar;  fic- 
tion—Mand  Utttcliia— w«ll  lllastrato* 
the  work  of  the  high  school  or  acud- 
omr  on  lh«  mind  of  a  run  and  rulgar 
girl,  who  tela  no  raloo  upon  «dn<»lion, 
MSTO  as  It  roav  help  bcr  to  a  podtiOO  ia 
tiia  worid,  and  tbo  vioea  of  whow  char- 
acter «r«  thoreforo  bronxbt  only  into 
atronfcor  rcKof  b;  ber  wretched  Taraiah 
of  aeooRipIidimenU.  And  hor«  wc  »m 
the  follf  of  all  BcAcRiea  that  wooM  act 
the  Federal  Ooremiutnt  at  wort  to 
r«ipair  tho  wealt  place*  of  «dnc«lion 
tbroai^out  tho  Statoa  aad  Territoriua. 
All  that  It  propoaed  la  that  reading  and 
writinff  thonlil  be  tnado  anivorfat  no* 
compliabmenti,  an  aa  to  rennore  tbe  r»- 
proftch  and  daairer  nf  tecfanieal  "  lllit- 
«TBCj."  But  tliere  it  ahaolutoir  no 
gnvantc*  that  the  roter  newlr  In- 
stnietod  to  read  and  writa  would  bo 
■nf  better  bmo  than  be  wet  beforo. 
If  oar  bl^h-aohoob  are  tnni&it  irat 
Mnad  Matchin*  bj  tho  aoore  and  ban- 


drod,  and  If  jotith*  hj  the  tbnnaand 
leave  echool  to  pursue  a  Otreer  of 
"tmartntat,"  witbottt  one  tho*i|[bt  of 
aoelsl  reepoB9lbiUi7,  It  i«  evident  that 
the  more  eitenaion  of  edocatloDaJ  facil- 
Uiet  b  a  luaeh  leeo  pmsing  novd  than 
the  noralianff  of  Iho  wholo  bnalneetof 
educailiaD.  I'biloaofibcra  bare  totd  na 
that  it  i«  porfectl?  poaAlble  to  edooalo 
iu  an  intoIioMoal  aonao  wUhoot  to«ieh- 
Ing  one  RBglo  moral  cbord ;  and  dai^r 
experience  oonfirata  tho  imtb  of  tbe 
etataai«Dt  InMood,  tberoTore,  of  aifc- 
gaging  tbe  Federal  Goi'amraont  to  ca- 
(abUab  nxwe  acbodl^  wo  would  engage 
tho  wbote  comnmnil<r  to  plaoe  the 
achouls  that  now  eilst  upon  a  bigbv 
moral  plane,  and  to  rcuder  tbom  raon 
cfloctual  in  their  working  hj  a  biRfair 
qualKr  of  bome  toAaenoa.  li  b  In  Ihe 
boiiM  abovo  all  that  reform  it  neotM; 
but,  uuhappll<r,  the  adiool  hae  of  Ula 
fonra.fo -dwarfed  tho  Jumdc,  to  inter* 
poaad  between  tbo  piaront  and  hie  nato- 
ral  and  pn^crrenpomibilitj  toward  fait 
child,  that  to  preach  "  bocitu  influonee" 
lo-day  la  aliriMt  like  raining  ono'e  <n>io* 
in  tbe  witdoraeaa.  Thingi  oro  baiBy 
complloatod ;  one  tbioK  onlr  it  corltll. 
and  that  it,  that  muru  Stale  interiis- 
enoe  will  not  b«lp  to  clrar  n{>  th»  oon* 
plic«ilona^  or  to  put  tUnga  on  a  aound 
baala. 

It  b  DocdlcM,  we  trust,  in  condad- 
ing  thete  remarlu,  to  mj  that  we  ;M1 
to  Done  in  tlie  importance  wo  att*ch  in 
education  rightly  nmlerstood.  B;  edn- 
ntloD,  bowerer,  wc  do  not  oiulermand 
mcrclj  Ihe  ability  to  rt«d  and  write, 
and  we  arc  not  fully  portaaded  that 
our  institiitiooi  would  be  any  eafcr  Ihn 
tboy  arc  to  day  if  ornry  child  Is  tbe 
oonntry  over  Iweire  year*  old  cooU 
both  i«ad  and  write.  Wbat  wo  know 
tar  ecrtain  b,  that  on  individual  aUe  to 
do  both  anay  be  in  a  condition  of  vei7 
BUtabU  intellectiul  ojuilitirioni,  and 
•0,  we  IwlIeTc.  might  a  whole  comuni- 
nltyofwchiudiridniil*,  Wbatwenvd 
to  improve  our  iotvllectnal  alale  la  not 
an  inewaae  of  activity  on  Uw  part  af 
tbe  QoTomuienl,  but  deeper  conrictioiw 
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<t  McUl  <liil7  UiroaKfaoat  tli4  oocnoni- 
kit},  nd,  «Uxv«  all,  n  livelier  mum  ot 
r«nnlal  tMpOMlfaillty.  l^t  lu  hmn 
thcM  tliUifi«,  mil  the  rvpublU)  will  be 
wit,  ml  «dac3ilon  will  bogiit  to  \m 
Mf  bomuuxing  nod  tralj  progrt^ 
irt. 


A  TSST  or  PBiicaoptrr. 

TncBB  U  nov  a  prclt;  docided  ap«e- 
intiitMiioiigllie  intdligeBtandonpriju- 
dlMd  ibat  D«rb«rt  Spenear  UkM  ruilc 
t*  the  fint  pb)loM>]>b«r  of  England,  uid 
0.  B.  Ij»«es  iDUij  jeara  ago  dvcUred 
bim  to  be  tlic  only  Engliib  tliinkor  wha 
huoriKiiMUd«|ili!tuiM>pb5.  UowmiHli 
tUcBUtj  iBMn  i«  well  iotimntcd  bjr  tbv 
nnvk  of  Mr.  I^Ur  F.  Ward,  tbu, 
"wbca  wo  haT«  readied  Eagluid'* 
pMtwt  ia  naj  achkvefnciit  of  miod, 
V*  kavA  nnuJIjr  sIm>  rtocliod  th« 
woilil'*  greaUst," 

Bvt  thora  Im  Mill  room  to  regard  Ui« 
eontpUraent  u  e<]nivae«l,  for  Ui«  qoos- 
deo  Ktnaliu,  Wkai  it  It  lo  be  "  tli«  Gnt 
plitloioplwr  "  t  To  be  tint  and  b]o«« 
fa  ■  depATUneDl  of  Uiougbt  otitioiuiljr 
nwna  llttla  or  mncb,  aooordlng  to  Ui« 
gnda  of  iDlelleotuul  work  titrulvvd. 
Pliilowphx  U  a  vaffue  torm,  uod,  a«  ci- 
f«rieDR«  ftUowa,  may  Implf  tbe  loWMt 
ai  w«a  M  Ui«  bJgliMt  wierolwi  of  tbe 
wmA,  Aa  appllvil  lo  «;tf«iaa  of  *p«<n- 
iUloB  ta  pra-acl«n  title  niE«a,  It  do  doubt 
HiTWantail  Um  best  mental  effort  then 
But  as  apitlled  in  (bAC  tim«i 
r  apeonlatioiu,  oritb  llttte  r«fer- 
I  tli«  riaa  of  modeni  knowledge, 
.  llw  bigbeat  kind  of  lotrilwtiul 
■fortiMDoe.  Trae  pbllotophjr — Uie 
ami  largest  aadcntaiiding  of 
■— araal  tw  m  Cv  adentiSo  In 
L  ud  netbod  a«  to  placo  facta  firet, 
)■  aabordluUoD  to  i1i«id. 
I  phfloaojibv  that  U  trpitMid  br  tlie 
arhoul,  wliiob  Id  lUMt  Snlvr- 
la  tlio  IriUVKoadcntal,  wblcli 
I^TM  Inaglnation  tii«  lead,  Imtm  tiiI- 
f>r  (aou  to  (ti«  Gradfriadi,  and  is  aa 
Ja*lcw  of  Ht(»no«  ■«  tli«ologf,  ii  not 
•*«r;  «ialt«I  torn  of  nvntal  osarttoo^ 


ud  to  bo  firtt  In  it  ia  no  greol  ooapll- 
meai.  l'bilow>|ihr,  to  Mbiere  iU  high. 
•at  objecta,  muat  bow  bogia  wilfa  ibo 
patMOt  itadjr  of  loag-eonieainad  naU< 
tiaa ;  moM  ditcipiino  tbe  ImsgiaaiioD, 
moat  work  la  tubordiaatioii  to  «Mb- 
llalMd  kaowledgo,  aad  ^m  to  bring 
out  pr«foaiMl«r  trptU  for  tfae  praotiool 
guiilaiKM  of  DUD  io  ordering  tbo  eoarw 
of  his  life. 

To  b«  tbo  ftrat  pbi]oiK>i>ber  of  tbo 
foreaiou  natiou  of  tl'«  world  frixii  Ibia 
point  of  f ii'W  in  euUod  praise,  and  tbia 
ia  (li«  poaltiou  tbat  Mr.  Spennr  has 
undoubtodlj  won.  His  pliUosopbr  ia 
baned  apuo  Naturo,  it  limited  to  Ka- 
toro,  is  inbordiuttd  to  adeace,  and  ia 
audi  a  preaeatatiAn  of  tbo  bw»  and 
OT^vt  ot  tlio  world  u  bear*  inine- 
dtatel]'  npoD  qneatiooa  of  hoBiaa  eoa- 
duct  It  U  ayntbeaio  ot  tbo  princdpleo 
which  hecoma  all-dataniilDiag  ralM  la 
the  practicnJ  apberc  of  human  action. 
It  bean  upoo  reli^on,  upon  poliiioa, 
Dpun  education,  and  upon  social  and 
domcatio  expc-rieoco,  witii  llie  autboriij 
of  ackooo  and  the  fnll  iiow«r  ot  a  vort- 
fied  •j'ttein  of  oaturnl  lawi.  It  woa 
long  a  reproach  to  Sponoer  that  be  qb> 
dertook  to  ileal  with  so  mstaj  sabjoeta, 
but  It  Is  now  perceived  that  tlii*  waa 
but  tbo  inevitablo  oonaeqaeitce  of  that 
coRiprchvn^vo  method  whiob  the  ad- 
vance of  modoRi  knowledge  had  mado 
posalblo  and  Imperative. 

Wo  have  been  led  to  these  remarks 
\>j  a  cSrcuniKlaDoo.  not  in  itaelf  of  mneh 
imponnnco,  but  which  la  jet  RlgaUoant 
a«gitlfi|t  nnowuttotation  of  the  worth 
of  Spencer**  pblloeopb/ lu  ita  practical 
bearioga.  Mr,  Sp«n<«r  liM  applied  liU 
philoaophlcol  vlowa  to  the  nubject  of 
cdooation.  and  hi«  Utile  treatiw  Qpon 
the  aubjcct  lia*  bevo  rend<'re(I  into  all 
tli«  lanRuoffcs  of  the  dvUifed  world. 
And  now,  hj  an  appod  mode  to  tbo 
iuditniMit  of  En^lah  leaoheTs,  tho  ver- 
dict baa  beea  rendered  that  tbo  Ural  ot 
Bngliak  plillofr^hera  i>  abo  the  Itrat  of 
EngliBh  edacntora.  We  se*.  by  tbe  Loo- 
dun  ■' Journal  of  Ednc-ation,"  that  an 
*xln  prito  viu  oOani  for  tbii  b«ailViA 
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of  Um  wven  eTCai«st  Hrio^  eduMlioiuat* 
oIuiwO  in  tlio  onltr  at  Importaaoo.  A 
great  number  of  Iwts  tren  Rent  in,  nntl 
Oio  ]>riie  waa  aw«rd«<]  to  "X.  Y.  Z." 
fur  tha  rollowicft  li*t:  1,  t^ic^iccr;  2, 
Hustevi  S.U'llMo;  4.Thrlug;  0,  UIh 
Ktia*;  (t,  I^iiri«;  T,  Quick.  Uoiid«* 
tlib  itruoiiiun  liNt,  in  wliicli  tlie  nune 
of  BiNincor  vns  firat  ia  ImjiorUoo*.  bb 
naCM  uUo  iipp««red  in  »oT«at]r<two 
otbor  liHS,  vbilo  BaId  ^)fii<8r«d  in 
Sftj;  Iluxlvy.  tliirlj-dglit ;  llirioiE, 
tlilRj-alx;  MimBeal«,llil»j-rour:  Uiw 
BatH,thirlj-Ukr««;  K.  II.  Quick,  tbiT(>-< 
iwo ;  £.  A.  Abbott,  iliirty  om  ;  A. 
J.  UunddU  Mid  J.  G.  t'ilrh,  tvont^r* 
sluo;  J.  Biuktn  uitl  M.  Amold,  Iwcutj- 
oiglit. 

Ii  boa  boen  mU  in  depreention  of 
Spencer  ihA  **on)r  ilw  Sown  S^et 
OMM  andcmtHnd  Itini " ;  but  it  mmd* 
that  practical  t<wl>«T8  un  mfflcieniJ; 
andcnUnd  him  to  bo  able  to  fann  a 
xwt  appreetttlvo  catiiaata  of  bla  ))0*i- 
tioo  in  tbo  l!«lil  wltero  the;  iiro  tho 
moit  compelo&t  judgM. 


LITERARY  NOTICES. 

Axmcjui  FouTK'.Ai.  Idmh:  Vtewt.)  rram 
ihc  Bluid-polnt  of  l'iitii;r>ail  lliftorj. 
ThK«  Lcctnro  dclivtrnl  Bt  ihe  BotbI 
lMtlluliQno((<n-allI[liiilii.iii3lB<r,)6SI>. 
It;  Jobs  Koki.  Ncu  York:  lUrperA 
BralfavrH.     Pp.  1ES.     IVicctl.OOl 

Afl  man]'  will  ba  gntlBoil  u  Imtd,  Ur. 
n»kci  hu  at  lrn)[lh  publlnhoi]  tho  brief 
(i>ur»«  uf  li-rtiiivii  tijuin  "  Aiiieriean  I'oUiical 
IilOBo"  Kliicli  ntiFHi'trd  H>  ntucb  ■Itonllon 
>t  Ihq  limKuf  iU<-irii(^Uv(-r7  In  England,  and 
mbtcqiiuot.lj'  in  thin  ciimtiy.  Thfj  afford 
an  Diccllcni  ixipiiUr  Uliiitnilon  ct  the  (d- 
onllAe  m«llud  (b  jiolltlcf.  and  a*  an  ocl0nal 
irtatenMM  o(  tkc  ptaec  of  American  poUtl- 
h)  iotlltutioai  in  tbc  pragrcn  of  iMUaalloa 
ihcj  Bill  be  nail  «idi  dc«p  Intctott  and  pa- 
ttiode  pride  bj  nudtitndca  «t  our  ibonitht- 
fol  cMaona.  Cndc*  ibe  tbrea  ilil»  of  "  Ttio 
Towtt^eeliiig,"  "Tbe  Federal  Ualon," 
and  "ManifMt  Dettto^"  ihe  aTiihor  glnt 
u*  a  prcgoaM  di*eaaaion  of  tb»  Ucaa  thM 
«•  at  tbe  fbundatkn  of  tpac  poltUnl  il(Tal> 
CvniGnt,  of  ihrir  biM«rio  pvalh,  and  lb« 


tait  eonteqanoN  to  tlic  norlil  of  tliiar  fn» 
MM  wcMw  om)  tbrj  tuliur  antat^'tr^. 

Mr.  Fijilii) uk*a ili«  '*la«&.iMrti: 
tdcaof  ohlch  t>H  (baaoofublj  U^i.. 
lUa  ocmnirT,  u  tha  ritrtnontnl  bavto  of  on 
politic*!  ajilciiL  Ho  derMoa  U>  llni  1Mb 
tiro  lo  (lie  ooKildentlon  of  It  a*  liiinlitni 
tbe  priadpAe  of  local  MU-gorcnnneni.  Tk 
prtMst  or  alMenof^  In  vailoua  dqpfn,  tt 
ioMttotiea*  oonwpaading  t«  Uiu,  bi  dUrf- 
eat  conntiko,  b  aboon  to  bo  Intinalrir 
rooQMtod  with  (be  progreaa  o4  free  );onnh- 
niTBl,  and  lo  hare  ncrted  a  powoKul  ceo- 
itol  orer  the  <ban«t«r  and  dcMln/  of  w 

(iODU. 

HaTtnR  tr««l«d  of  Ibt  cavponU  onlU  «( 
aodMr,  dw  tovwhip,  tba  *ULi>g*.  iIh  p«n^ 
or  KliaMivr  groufilBg  boeomoa  tba  ami  aal 
otMntof  ieeal  *clf'<oMnl,llr.  FSalwpa«M 
b  bia  aeoead  letinre  to  tbc  Unponaat  pnk 
lean  ol  ilialr  comlibwlioii  «v  aggnfiada 
into  oelieTent  oilcnifd  pofitical  nrgaatia 
tioai*.  In  tooHounillM  of  d(«potic  in>*  <bi> 
b  done  lij  owqanl  and  contiallwd  miSUiJ 
povvr-  But  wbtrervr  and  to  llie  degree  h 
■bich  dvUliatiun  or  citil  i^encic*  ban  (•• 
plaoMi  niiliUtH?,  tlie  pn'tiiiple  of  itpreM» 
tatioo  ariacf,  and  (lie  Tnrr  nsodo  of  B0^ 
eranKDl  lokm  (lie  form  of  ft<d(e>l  tiaiML 
Ur,  Fi»k«  nioatAla*  tlie  progrtm  and  liiii- 
fllodc*  of  tho  fekfal  prisdpb  vac;  b»- 
prevlTolj  frem  Orcsk,  Roman,  and  laadMB 
hbt0i7,  and  In  tbe  I'sitod  Slater  vtaa 
rtpraaatttatlon  and  fodttal  wit^  haaa  ■•• 
odvcd  tbeir  taigeM  appllcatieo. 

TbelhM  lonvre.  on  "  Haalfon  Dtsi^," 
b  a  brilliant  and  powcrfvl  aipoaititti  ti  ika 
nal  uale  and  naDpti;bfn*}?«  inUaMaiaB  t( 
the  poliiical  loKM  iliM  aro  ko*  tn  pa- 
tent in  driliiaUon,  and  that  at«  dnlincd  l4 
■nik  uiit  erand  renilla  In  thf  tel«ru  Ita 
iliom  tlini  f  iTitimtlon  b  to  coaM)uer  tbraagh 
prace  1  (hat  (ho  militant  oamtrlc*  •rill  bava 
udbbaad  Ihdrattnlea  ondcrllie  limlitUda 
Intluoiiec  of  tbe  indualiial  oompeAilleia  «< 
nation* ;  vA  that  Ibe  padflc  federation  >& 
f-rrait  eDOimanitica  ia  ■(  trrtain  to  r«pbo< 
hrutc  foK«  In  Ihv  poUlSm  u(  iIm  cirtlbad 
world  na  cIt{I  profvax*  hare  irpiacvd  aiU> 
Itu7  tiolenoc  la  th*  pritatc  rvUlknu  of 
men.  The  rtal  riitnlAcuM  of  ilie  kmaA- 
caa  ctTit  irar  b  ahovn  to  eowdM  in  tba  fla- 
dicalod  otienKlh  and  lupnmacr  of  the  ien>4 
padBoandaaacmciiie  ftiicmirv  piincipb 
•Ucb  b  (»  doainato  In  the  polHloal  fann 
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d  dritailM:  and  Uw  ihU  m*  RirM  br 
fMitofwcoMt  itM  iMiMiHlaaB  foMr*  of 
iIh  ladM  MM,  not  osly  en  Uiii  muliMoi, 

tllhnuli  wriuoi  whb  nfariMj,  m  b« 
wtwiMd  W  tlM  griUol  Judsincnt  «l  k  ooU 
llMiid  tmlSmmot,  <r«t  U«m  laetofM  h*  » 
iMAmI  Mlnti«>aa  •dBaUitaglB  their 
fSMt  Hpsn  Ibe  nndti'i  mtad.  TU»  t*  dM 
toil  M  lb«  ctiarm  ot  th*  pretcntuica  mil 
u  lbs  oMcaHuilii  *l  Uw  «Un«iu  ot  Um 
iinhl'i  liBp  fi  linK  tti  rnii  "TbeslaniVpuiiit 
•(  mI(«m«1  bi*(ot7"  •flordi  ui  eidUng 
•«l»«k.  iBd  Mr.  FWo  aiTM  bl>  PCftdom  a 
^HT  caaiuMl  of  lb*  ptwIiloD.  The  author 
«l  "OMHitc  FhUonphT,"  with  ohom  ih<; 
Wnupil'iiii  of  mlrsful  noluilaii  hta  be- 
•MMfUt  cf  Ma  tDontnl  eonititutlon,  U  ircU 
prcpvcd  w  bandk  M«Mb«l  qomioM  tn 
Ite  Mlwt  braadth  of  iMr  btariDgi,  mi 
Ac  lM«c*M  of  lbs  ptcMtit  bock  U  chicUr 
lUrtni  tnm  ihb  pnpanttM  of  Iti  author. 
ilMf ,  In  (ad,  be  oammandcd  nt  a  sptf- 
liTo  irtDdf  In  polidoa]  eTolulioii. 
I  mU  aiplalnod  bj  Mr.  FUk«  In  tbe 
rfcOvvb^  ynUtatj  pMMp: 


ta  tti  Ana  iHMraa  m  r«l'>>>'l  ■  ^»  fo- 

tmt»^   te  IBaiOMa  •«■■  •(  lU  ru.luuiau] 

I  W  All     I II I  lalMiK  bf  (MIliK  1Mb  OkU 

MM  a>ia>f«Miy  bWBT<'BMk<aL    Ub 

■MM*  HmwcMt  •«  Cn^  1^  ■Molair  of  *Dr 

:  DMrwaMin  T  <>|iM«»ii«( nwiy  ■am  w 

lhw<nlr  MHipw^  IbMB  «IU  iUkI  cnap*  uT 
rM4  Ika  p«Ua«l   klMOT  W  Ibt  AmtrCnD 
r*M  !■  ftCkOr  uutoimd  Mrt;  i>>>ii  [I  ■• 
In  uMiiUm  «Vb  Uotctatnl  pnnu  at 

kvkifib  «■  b««  f^r'*  t"^  i>» 

,  aM  «f  «Uca  a  la  liHir  oh  ^  tba 

llMfornaiarf  r«n«a>W* phMw.    Ttesa" 

I  iw—t  ar  Ik*  DalUi  HtilH  M  aollka  kmU  «r 

»M  «t  tnlMM.    A*  lb>  WWB' 

.  tf  xm  Ewini  «■  to«%  «-«Mi<d 
•m  ife*  t*Hr*  aMwliaM  of  ■»•  «Htr  Ao'D*;  IB 
■■>  b«t*  tttfl  tttUm  m*  tone  w*  fc»nhit»»tJ 
ilUlBl>«itM«rarMfeHMMa»ilfl*te  «ui- 
I  iWcMil  paWial  fnMua  -rtkb  v*  •>• 
'  MMH«Mlrr  Ml>^   I*  Uh  ir<r7  unit 

I  a^M  *«Mi  «■  M<i^Bd  inopiN  ton  kwn 
^■ItMllli    bavw.    Ha*  M 

r^MM    »lwl  aMam  tbrooftHat   lb* 

■I  laMwnw  ap**  >i>m1  tad  lult*al<ul 
I  «■  »««,  iMi  bM  f*w  b*«  Um  ibl*r 
rttw^oa  IWpillltaliUaTBl 
I  M*  bow*  ar  laaHM  <•*  tt»i<m»  'jnMl^lf 
J  ta  IMr  Mian  «  Mww  M  MUlaliK  thh 
I  m*.    num  Uw  aBBtHiml  h  tb*  mbi 
■iin  — dirf.—*  *■«*»  IMof 
t  laiit  itMa>f  anil  laWratl.  iMI  ■  tnal  anl 
IteUMaww^  IbrlMAMriM  InaMMBI 
atfHBal  faaaoM. 


Tas  SttVKt  AXD  Keiutt  0*  Rntuiox.  A 
CoBtn)v«r>y  bcloMB  rwEPHlc  UinnuoN 
and  UtaKn  Iftutm.  VTUb  au  Iniru- 
duciton,  Kmm,  and  an  Apfwadli  on  (be 
ReUe^oiu  Valoe  of  Ibt  Oiiknoaabla,  by 
Coanl  D'Alvikuj.  Kew  York :  0.  Ap> 
plelon  &  Ca  IBtUS.  Pp.  J18.  Friu^ 
clotti,  tl ;  iiap«r,  ao  ocnu. 

Tiui  (h*ra  ia  ■  "ehao*  of  dlacordaaS 
oflnioe  "  in  Uia  leUgioua  aorid  it  a  oeannHin 
remark,  and,  taytrMalij  rrgajdot,  tb«  re- 
mark i*  (lue  onougb.  Thera  ate  diien 
great  rriigioiiii  tjMmat  aixtplxd  bjp  raM 
nwltlludM  frhkb  TMinplilf  profoood  direrw 
ritiM  of  bdkl  1  aiid  Umm  a^rilem*  ai«  b^ 
ken  vf  Into  *«cM  Inniimarable,  all  natlMil 
hj  diTorgtnmi  of  rallgloa*  opinion.  Yd 
Ihb  ttaw  of  ibougbt  la  b;  no  iMau  a 
"«haoa";  tlivrt  am  order  aai]  lav  In  ll, 
Itdi^oud  pbcnouiuna  exhibit  Ibotr  prttlltt- 
able  atqitsnoca  of  «auM  and  cffret.  It  mar 
b«  ooanlad  on  tbu  peopla  scocrallj  aitl 
•tkh  to  tbe  faltb  into  wbltb  thef  •rare  bom, 
and  to  Ibe  ae«l  Iq  oblcb  tbej  iron  brought 
up,  rapudlua  ot  an;  quMtioD  of  (bo  ralloa- 
aliiTot  the  arec<lib«7  bold.  Indeed,  the  to- 
Dadt;  nilli  trliidi,  gHMraUun  afl«r  gi-niTa- 
lion,  \ii«j  bliug  lo  Ibe  aocidunul  tenets  Ihe; 
iahprlt,  U  &ii  clrnieM  ot  order  vliirh  girea 
to  rollgioiui  organliatioiu  tbeLr  alabiUij  and 
p«niiaa«DcB. 

Yet  Ibe  oonditiou  ot  tba  rdiglMa  world 
Lt  hj  no  mataf  om  of  alMolute  iuoMUliljr 
and  Btagnatloa.  To  tho  dcstee  ta  irhldi 
the  buaua  mind  U  aotlra,  raltghM  •karoa 
tile  mrull.  Whlln  manj  arc  i)aliucelil.  a 
Ifi  are  cTcr  inqalr!n|[,  und,  with  iDcrroilns 
•ntlghtennwBi  and  gronlnji  knoTledgn  tho 
aupantitioua  olemeol  ia  tolljilaii  uradualljr 
diiaialihea  and  diMppcara.  Thi«,  loo,  la  an 
ordorlj  duapi,  and  gam  oo  hi  Ibo  rtligioua 
world  bjr  Ibe  relabll^rd  Un  ot  piogiwa. 

Such  controireniea  as  thoai  of  Spcamr 
and  narriii«a  are,  bpnci!,  qaite  in  the  toorM 
o(  Ibini^.  Willi  «liate>f  eoiuidrrationR 
of  peraciiaiitj  (lie;  mi;  be  miztd  up,  thry 
arc  produota  of  rtKj^iout  aditMoeinpnt,  and 
■lilt  furthnr  ooutrtbutiona  to  it.  Tlie  prea- 
ODt  dlwuuion,  howerar,  ia  of  more  than 
uoal  ilitniflcaTica,  aa  it  i>  not  ocnipird  «Hh 
buldcnUl  but  >ith  rundamonlal  lelifdoDa 
queailoo*.  Tbe  ocmoeptlon  «f  piosrtM  In 
religkn  I*  imiiucMlonablr  reTolatlonbtlng 
and  de«ttucti*e,  and  no  problfm  la  mora 
profound  or  vosientou*    than  Ihal  abich 
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wtA*  to  dcicrailnc  tb*  flntl  reuilt  of  nllg^ 
!««•  enhidea.  Hoiref«r|it  IiU  b«  oem- 
Bcwfcd,  or  boircTcr  deplMcd,  die  ■dTanced 
nind  of  tU«  gencrulcn  b  deeplr  cngigcd 
with  Um  DLoal  ndktd  rtiigioiu  qoeadow ; 
■b4  h  to  {crnmatc,  obcn,  u  in  Itw  pfMcnt 
me,  lfc«  oonkHBUU  arc  mcs  of  ennieM- 
MM,  ainotalf,  •nil  memiM,  u  "dl  u  of 
fieariMMco*,  bcltliaiiex,  anil  powtr.  To  tbe 
Kaden  at  tlw  "  Houthly  "  nothing  need  be 
Mid  ia  tv^uA  la  Ibu  *|)«rliU  tavnia  el  that 
«outR)iORtT,  eiMfit  ibu  (hoy  mUI  Sad  tbe 
veluDe  oMtcoltttl  fioin  the  eooptiimeM 
od  llw  riuws  it  prsfrnu. 

L4m'Liwt   or   UtXDia    Dmsicn,     B7 

Cuausi  Uowuui  Sutxx     BkltlaMC! 

M.  Mumj.    rp.  BS.    I'rice,  50  ccnU. 
Uixtxo  -  Civn.     Bt    Cnuo-n    IIowutD 

Sinsi.     N'nr  Yoik ;  Chulc*  Scrtbacc'a 

Smi.     Pp.810.     Prlco,  Sa. 

Tvm  t««  wotki  pmvot  ibc  k* alu  ot 
•n  famvUgxtioD  Into  ihc  liltlof7  ot  minio)^ 
cuqw,  nniltTtakPii  niih  a  bopc  o(  BiTinj; 
tho  fonni  at  lodol  ortrmltttlon  nut^roM 
U  ^10  early  "  diatricu  "  o(  tho  Siortu,  Cout 
Riuge,  Bad  Rocliy  Mountnini,  tbdr  pw^ier 
pliiw  in  tho  iitDiy  of  iiutitutloiial  dciclop- 
iDUiit  on  AiDcnc^iui  Kiil.  Tli«  work  ftnl 
iiMniifd  i>  uno  of  tho  "  Johns  llopUns  Vni- 
vi-niiy  Series  of  SiuilJiM  iu  UiMon'Ml  atid 
Poliliod  SdcnM  " ;  and  the  edlMr  of  lh«  ae- 
ries lotiodacca  ii  Kith  tUe  ialimaUaii  that  It 
la  a  "  natural,  though  unoonKaOun,  eoiittoua- 
tiOD  of  Ur.  Johnson'*  aludy  of  *  Kudlmenl- 
■ry  Sodotjr  among  Bojri,' "  ithich  "0  h«Tc 
already  noti«d.  *' lud  tkat  H  mi^l  bv  tallMl 
'  Rudimcninry  Sodotjr  among  H«n.' "  Tho 
s«iiDd  iHiik  U  of  Urgor  iKope  and  nore 
fully  wrought  out.  Mr.  Shiitn  has  dune  a 
jinod  arork  In  ehicldaling  aome  p«Mt1isr  phe- 
uMSMin  of  »cli)l  and  pclllleil  dercloptavoL 
What  hii  M<Bya  tcacfa  oinjr  be  lUuitntfd  by 
qnoUng  one  ot  tbr  puMSas  in  "  HiotnK' 
Camp*':  "In  VTOry  tmpeiiaBI  particular 
Ihn  orvaniuiion*  ot  the  Irpiol  nlitnK- 
tnmpi,  vhitb  *«  h«Te  bton  comMminK, 
odor  iharply-ouilliwd  oaninnLi.  Camp-law 
has  ncTor  licra  the  tncmy  nf  tlnic-triod  and 
^;o4ionon>d  Jndldol  tynian,  bin  IU  friend 
end  fomnuiner.  Au  of  plononr  and  pkk 
of  mlaar  IwTe  leralad  the  torcala,  and  bro- 
ken dosB  Um  1e4i^  of  i««k.  t»  dtar  * 
piMe  for  ih*  stately  itmolaite  of  •  kl«r 
■MUmIml     Bade  nounula  aaarM,  iwk 


}ihUo«  «f  — '"f-"— r*.  truth  hxdwl  ' 
abort  eeta,  docUons  nadoodtd  by  ih«  1 
ago  of  lepd  leiiMU,  ■  nugh-hownl,  luuff 
ayatcnt  that  pratectcd  propcMy,  soppnaN 
CTime,  prortcUd  annrthy  ^ach  ■«•  te 
facM;  and  on  tbne  fftnUler  cotmibmI 
iwu  iu  dnin*  to  racogidtioM  is  otbot  Un 
niub-Uv,  nad  btUer  Ibaa  penaiowtr  1 
Am." 

"TinJciM":  ASwdyts  CrbM. ! 
Im,  UnaMi,  and  K«rf>dity.     By  R^J 
DronAU.   Vixitit  (diiiuQ.    Nov  Va 
G.  P.  Putnaa'a  i^ns.     Pu,  laL 
81.M. 

This  book  cmbodlea  ib«  NbctaMci 

rmDont  fUipor,  which,  Am  irabGibcd  h  I 
f«pe*t  of  tiN  Prison  AsMtiaiioa  Isr  IS 
bni  ptobably  done  more  l«  prMDoU  lb*  l»- 
nal^gathin  of  nttbadi  for  lb*  r«tor«  af 
erhnlnals  aad  tb«  prsTtmtlnn  of  ctimw  ifawi 
any  other  dsglo  docnment  of  th#  Un>«.  b 
i).  ai  tlio  editor,  Ur.  Roond,  ny«  In  llit  b- 
Irodanioo,  "  kBOvn,  rand,  tod  valued  «bir. 
eivr  the  cJTiliiation  of  the  wotM  tksi  «d. 
rauoed  far  enough  to  be  •bnned  at  tbc 
tnCTcaso  ot  crime,  and  to  be  aenotned  n 
ndudng  tbe  crinfanl  cbtMa."  It  ttfaw 
tbe  sur;  of  •  h>se  ttmStj  of  ntnlod^ 
prostltutM^  nad  ra^-ranui,  wMdi  mforted  a 
group  of  oounties  tn  New  Vutk  for  two  er 
lln««  gtnentions,  all  the  dcaoendanta  of  • 
proatitnte  who  was  left  (o  ^  ber  f-jt  lot 
evil  oaneinined  by  any  Hlorta  w  nxWm 
bor.  A  nair  edition  haa  been  demanded  h 
tb^  intei««t  of  penal  Kit-RM.  The  original 
p^ier  is  tntpplcasMiied  witli  Inrthcr  iMdMS 
of  cettolnali,  and  an  iiitroductioa  la<iMln| 
on  ilio  Impertanes  of  the  iap«HtigMloM  j 
Ur.  Wlltium  M.  F.  Sound,  Smmisit  of  < ' 
Nailoniil  Prbon  Anndatloo, 

A  PorvLAK   Bxpounos   Or 

With  Stoobd  of  RHM  ot  its  ] 

ani.    By  tb«  Rot.  Uaitin  8. 1 
Npw   lorfc;    D.  Api^ctoD  ft  Co. 
1»1.     ]*riN,  ISonu. 

Tfli  object  of  this  boeb  b  to  mefce  j 
taatillar  with  llie  eMtntUI  priitetidea, 
leut,  ot  the  adtMU  Ot  ulo<tr<city ;  a  pB- 
pone  wbicb  none  of  tbe  Iranwd  aud 
kiU  trD*liM«  drvotod  10  tho  labjoe*, ' 
no  l|tnrtni«d  olih  complM  and  tut 
inarianirat  diitnas  as  l«  tri^icn  away 
tho  ti»id  and  nniailiatod,"  M«m  ad^iml  to 
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Act  no  auUiM  bt*,  llMrarora,  deretod 
Ui  UlHllaB  klsoM  Mtlrriy  to  th*  cxpliu- 
lien  «(  prineiptca,  to  the  «xelasii>«  of  no- 
ihalri  Uc  bu  alnMd  W  eibibit  Uk  httn. 
%  of  all  the  fornis  o(  clevlriciljr.  and  hu 
wewJiiglj  to  Mnu>sed  the  malWr  ot  bis 
VmUm  thu  cMk  (BcaBcdag  tomi  slull 
9par  U  to*  MtrnaUy  from  Im  prtdHN^ 
M.    Fbr  dw  biognpUod  *lu(«bM,  Umm 

•M  h»T«    bMa  Mk«t«d   DhMC  AlOOTtriM 

taie  BdiM  DMU  lo  the  wicaot ;  soil  the 
ikitcliea  an  bo  diHiibutad  Uiat  nob  one 
4d  to  ta  loglMl  yniupocdiioa  with  thoae 
hnoAv  of  Um  MkBM  Uwt  !«*«  been  moM 
wiylwwMrty  niMtntad  bf  iu  mbjet*-  I" 
At  MVMwl  dwptcni  M«  gfr«>  explinatloiii 
■^— f— "— ;  the  "lUriner'a  Compuc," 
•lulad  md  aUnoaplMrio  elcctricllf,  galnn- 
hai  and  gatnofo  batteries,  eltctn-ehemloal 
dewappgdllCB,  ettdrotTpb^  and  (tldliig, 
•iMlnMn^BMiniH  lb«  electrie  (elegrapti, 
ougMta-dectridtj  ami  djiocnMi,  Ibe  sior- 
■p  af  clKtrfaily,  tb«  lelophoiw,  ttiv  aurora 
benUia,  and  ritnidaj'a  obactrallan*  ««  la- 
bli  liaHtm  !%•  aabjNU  of  (he  fktCcliM 
«M  hmdaf,  rnwUia,  Galrattl,  Volia,  Ocr- 
■Wd,  Aapfae,  and  Profetwr  Uoth. 


Ikf  Can  or  Inairr) ;  A  Uraoal  for  Uotb- 
an  and  Kunmi.  Uj  Hornu  J>X  IktKi, 
H.  D.  LoMlod  a&d  New  Vor^  ^  Use- 
MfllaaftCa.    !>.  lv>.    PriM,Mo(iat4. 

Tn  aih}Mt  o(  tbti  pslnw  U  a  mcmI 
lafwiaM  ena,  apadallj  Is  «(««  of  iba 
Uilbtfal  rata  «f  bfant  tuortalltr  Ibat  ^m- 
laUi^  largdj  tbo  mult  of  (praranM  and 
MNlaaaHML  Tb«  anltinr  U  a  matt  compa- 
IwtpariMtodlMOMlL  Her  purptnc,  riw 
mjK  ia  "  M  "^f,  l>  (bo  ilnplwt  and 
poadbla  nif,  iba  few  IndlQC  fact* 
Infant  silnonoe,  and  to  ifiMlfT, 
■a  Mcflj  and  dwrijr  u  nu;  be,  ib«  tpnl. 
ntM  da— aJail  \ij  Nilon:  and  ax&nino 
■Ma*  hr  (ba  prawrraUon  of  Ibo  frail  lliile 

*!!*«•  tbal  an  poriablas  b/  milUooa  f<»  aaat 
•f  tL- 

AxRDU.  km  SaiWHUt  Cuvatm  Kam  of 

■  nn  I'nmi  ^^atm.  II;  Caaaua  Dm- 
B«,  Dtnicr,  ColomiJo.  Cfcloaop:  Rand. 
Hr.Vtllr  A  Co.  Fire  )lafia,Tn  Ctolora, 
tiHoiwi;  Bnnntod. 

TatR  map*  arc  oomplM  (dnb  llw  re- 
tarn  at  the  Si]piBl-S«r*iea  OSee,  aid  are 
la  abow,  papbloallr,  b;  aa  etiw- 


He  mandard  and  on  inpattial  aoi 
It;,  (U(47,  tht  anrage  anount  of  cleadl. 
onM  and  pitcipilatioo  at  tirtj  plao*  la  iha 
L'nitad  Sut««,  (or  iba  ;ear  and  for  Mcb 
acuon.  In  adilUlon  to  ibla,  tbojr  giTe  tbo 
UoChenual  llnca,  ihv  ilirecllona  of  prKraUbig 
«tnd«,  and  of  vliutu  lliat  utuatlj  aad  ihoac 
tbat  do  not  (unallj  hrtng  rata  or  anov,  «(»i 
vAlion  aboTo  ilic  >«>,  lofatloa  of  mineral 
■liriogc.  annual,  dqhUiIt.  and  dallj  nap* 
(4  tcmpi^riiiurr,  and  other  infonuaiion  Ibai 
can  tw  giron  gcvjihioallj,  or  in  a  table,  t«> 
liiiog  lo  the  climaloloiqr  of  our  couMij, 
Tbe  maps  can  b«  had  topataioly,  or,  ai  in 
tbo  caae  of  the  ut  lobnhtod  lo  u«  for  ox- 
atnlnaHon,  D»aat«d  on  opftodia  aUM  «( Ibo 
aame  abort. 

OMmOLLISO  BH  »  GlNKRAtKW.  Bjr  S*M- 
uu  llouoii  Tmiar.  New  Vork :  Fowlar 
k  WvlU Cumpany.    fp.  11T,    Prii^tl. 

Tnu  U  an  attnopt  to  diworer  the  pfa^a- 
leal  law  InSucnciog  uz  in  tbe  tmtirjoof 
man  and  bnit<^  aod  ila  dire«lion  to  produce 
inale  and  female  otbprine  at  will.  Tbeaub- 
}cct  it  la  important  one  lo  lirT«<Ieni,  and  tlio 
anthiiT  thinks  he  has  diumernl  it*  Uw, 
<Umiag  thai  tbo  detemdnaUan  of  tbe  aei 
of  offspring  In  all  life  lies  la  ibe  aepanlo 
pbffka)  ootiditioas  of  ibe  two  pir«nt«.  In 
hli  book  be  ahows  how  ho  ha*  naditd  bte 
Conelii*icin,  bringi  fonrard  the  vtld<«««  b; 
vbiob  be  belleraa  it  1*  auMalned,  and  mibr* 
wm«lloa»  rtopeeH&g  lla  praetloal  bcarlag. 

Tiu  WamMtAt  rUfmcMnrnT.  Cmlaining 
tbe  Natural  Ulstorr,  rlicfnlttrr,  Hmt- 
macT,  AMions,  and'  Vnn  at  Urdldno*. 
0;  ALrazc  SnuJ.  M.  D..  and  Joan  H. 
Uinal.  Fh.  D.  ThinI  (xlition.  Plilli- 
delphta:  n«nrj  C.  UnV  fen  &  Co. 
Pp.  1,798,  with  811  IllnMntiont. 

Tiu  flfit  edition  nf  lh«  "  Kalional  Dl»> 
pemMtoTT"  was  publithcd  in  I8?f.  It  In- 
cluded discripllnni  <if  all  cmde  dm^  and 
ehcmi<al  and  pharaiiMutJonl  |nT|ianiiion>. 
offlmuil  in  Ibn  rhamacapviasof  the  United 
States  and  Great  RHlaio.  togcthtr  with  the 
vtan  Imjwrtuil  medicinca  of  the  Fnwch  Co- 
dn  and  German  Pbamaeapwia  wfaltb  «oto, 
to  aooe  Mtont,  ptvaoribml  hero,  or  whleh 
might  aerro  fbr  eomparlaon  with  ajnllar  arti> 
cle*  b  the  Rnicllith  and  Amerloan  atand- 
ardsi  also,  of  dni|^  not  rvoo^lied  h;  any 
pharmMOpoiIa,  but  often  kept  tn  Dm  abopa 
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I  tlMf  were  ptcMribcd  bjr  phfriciiB*, 
or  iiacd  indsmMiio  pnu^ke,  «fthicr  tnUnrcd 
iw4cc  tMi  own  ttcwfin^  or  ta  '■•Ifiol 
A«8«"  under  UioM  «t  man  iBparunt  nib- 
ManOM.  WiUi  ihBM  dncriplknia  wait  pwa 
BBch  Infnrwitinn  aboM  lli«  botanioal  (bar. 
Milcr  of  plMU  ;>tldlng  ilns*>  *!»  wHttI 
•nd  ttnuMal  utianct«ri«(la^  and  tlio  modsi 
of  impantioa  of  dnig^  Ifattr  Fhmiiod  pfDp- 
•ttiM^  and  <fa*ir  phjiiolagical  actka  a*  de- 
tentii<Hid  bf  upcrinKtii,  u  nxm»A  appro- 
|iriato  to  tlio  patpcas  of  Iba  wotfc.  Tlw 
preaent  «dilio«  Bar  '>'  regarded  aa  od- 
bodjriag  the  pfaatmaooftada*  of  ilia  f«iir 
«Mef  dTtUwd  natiiiH.  Tteioot  tkeOntwd 
StaUs  aod  UcnBan;  apprarod  at  Ihe  eloae  ' 
of  ISSS,  and  funned  tliu  Xmbu  of  the  tola- 
iuD.  Tlii<Fri*ncliC«ilei  wan publiibed ofur  > 
tbe  iratk  «>•  prvparad  for  tbe  pre«^  bat  In 
time  to  athriit  of  Ua  Iseorjionlioii.  Tbe 
Brtliib  Fbannacopaia  hoa  noi  ti^i-n  r«fbi4  ] 
akoe  1847.  Unn;  of  the  ncffrr  MairmitnU  * 
hare  bten  t<si(4  and  ourtcicd  bj  fpeciti 
•tpcrini-nu.  A  kigfi  lunibar  oif  fitnt- 
phannaeopalal  nodklMS  Imto  bmn  addeil 
to  thoao  In  previous  tdlllani'.  Numeteoa 
hl'ioitcol  Doica  bave  btcu  added.  The  de- 
Mti;>l>nuii  liaTo  beta  oondonaed  or  «leii4rd 
at  DccasKin  aeeieed  lo  rwpiltv,  and  inkri)- 
aeot^al  ■itucturc  h»»  btpn  more  fullv  de- 
Mribtd  anit  mnmnted.  niiite  Uie  moM 
recent  rteim  of  the  physioloeksl  aetion,  m 
far  M  il  pxplolnn  the  oitatlTO  vlTecu  of 
mivHrfnM,  have  been  giren.  oil  ni-nenllta- 
tlon«  liavc  been  kept  aubonJinato  to  the 
praeliMi  characler  of  the  nurk.  Tba  0«0- 
eral  Indei  ceal^o*  wore  than  8,700  nore 
Ttf«n>ueM  than  thai  of  the  teMod  eiSllon, 

I  and  Un  Indea  of  TherapciUlea  Wtx\]  MOO 
now  nUstvnixt.  The  rcfcreacea  to  aurtori. 
tin  In  (he  iherdpeutical  i^ortion  of  lb(  woi): 
hare  been  cttendcd. 


ne  aathor  b  CUaf-IiMka  of 
gen,  in  tbe  Picncfa  Ban  IndiBi^  «h1  «i 
blU,irhohat,dMtagla«igrediijMce  Inladl^ 
^len  ocmudnable  uteUlm  to  Inetaljp- 
t>o«9  of  tbe  eobjeel,  an4  lo  bbtemtkaB  if 
Ibe  piMtkw  of  tbaae  who  hare  been  Intat 
atod  ioM  Ihe  aert  otf  Ibe  nirie,  or  anceMa) 
ahadea.  IW  book,  bo  dedva,  b  ndthara 
doctrinal  eat  DM  a  vodr  «{  oritldw.  B« 
doea  DO*  fed  hknteU  called  apon  •>  rictidt 
eMbtr  (or  or  againrt  Ihe  b«Bcf  b  •pMM, 
citbtr  ncdliaifaic  or  inifitfng,  arhkh  oaa 
heM  bj  Iboae  who  had  been  hdliatod  hi  tb> 
leoaplaa  of  nntt^it;.  and  liich  it  the  lu^ 
atone  of  tbe  pbikeepUcal  aoj  rellgkiw  in- 
urietian  of  Ibe  BraJiBaB* ;  Ihen-f oi«  ha  !•■ 
gardi  hiioMJf  a>  Ibe  bcutr  able  (o  write  Hi 
hislOf7.  H«  aaamne*  to  Rlea  "  the  ■n(de 
ibemaelTea,"  and  tet  foHh  thlDjt*  aa  ik«f 
aetnaU^  wtec ;  to  iMtrpm  a»d  eipUo  Uo 
phaonpUoal  oiBptndiBU  of  tbe  UWeo 
■piritiiu:  tDl*ll«halbeaa*«t)b  hie  an 
e^oa,  and  taUhfuHr  lecoid  b«(4i  oiplanatifoi 
aa  be  loeeleed  frean  tbe  Urabniaao.  Be 
pafa  oHiairieo  to  ibe  fdienotnena  which  tie 
(aliin  pmdiKO  at  wit),  wliich  ore  *«rianlf 
rT^aideil,  but  conoetKOg  which  he  moiria 
that  "the  facta  wlikb  ate  tfi^lj  magnrik 
ate  lndiiif>uial>l«v  eiiraoRlteaiT  aa  ihaj  m^ 
M4B.  A4  to  Ute  facta  whkfc  an  p«(f 
Ipiritual,  we  wtre  onlj  aUe  lo  eiplala  Aom 
in  whi<h  we  pattkiptled,  either  a«  aetMer 
(peclator,  upon  the  hjpatbctl*  Ihat  we 
the  rictim*  of  haUudnallnn,  ubIcm 
willing  lo  odrnlt  that  there  vaa  an 
toterwaitian.'' 


OcmttT  Simcnx  to  Ixma  aXB  iHomi  tm 
AjMHccrR,  Willi  »n  Aecwiuil  of  Ihcir 
Mptte  Iiilllntinna,  and  the  tllMorr  «f 
%irili«nL  Ry  Uirie  Jinoi.UDT.  TraM- 
latrd  br  WHIanl  L.  Felt  New  Yntfc: 
JdIm  W.  Lorell  Cempan;-.    Pp.  STS. 

It  Max  be  well  la  Me,  hi  view  at  lb* 
minnirr  In  which  Ihe  title  haa  hrm  bohI  hf 
a  cvnain  acel.  Ihnt  Ibie  If  appOMMly  ■ 
real  toftorioal  atndr  and  an  accDODl  of  plic- 
iwraena  wUoh,  whalers  m*j  be  their  Ai»,t- 
■elcr,  «iin  and  faaro  not  bion  explabied. 


Tbe  ^KtTi-iiT  Escinsa.  Cuidacted  kf 
VivsKi  U.  Urrvoi.  'Vll^Enle  X.  June 
t'<S0TeRib(-i-.  l^iHt.  140  WUIIatn  Street, 
New  Torli.    Pp.  SIS.    Prioe,  %*  a  yeu; 

Tna'-Saoliary  En^ncer"  i««  Jeotaal 
of  dril  and  aaaltary  coglneeflng  and  pnb- 
lic  and  priraU  hy^cne,  and  gives  pankn' 
lar  alienlion  la  plumbing  and  tlie  cmnrvfr 
Uon  and  arrangement  of  hoaaca.  vtlh  refer 
enco  to  (aniurjr  oonditlooai  Tbe  preecal 
volnaae  eontaiu  nuu^  vnloahle  papen; 
among  thorn  tboae  rclallng  lo  (be  latcraa- 
ilanal  Health  ExUhlilon.  to 
iUnttntinf!  the  phiuibinp.  Iieallkjc. ' 
Ii^  Bad  ligbltlv;  of  nnlafala  boild 
Moun-luIi«  and  wwnn-beailBg,  and 
repMU  of  Twieoa  b^gitafeeoaTetuIoait  i 


LlTSBAJiY  ItTOTSCES. 


imm  Bornm  Ticrmxirr  Stdvim  in  Iln- 
mwcti.  (XD  friLnicjij:  Somcz. 

Tn  prDJ«c4ain  of  the  "  Jobi*  aupfclM 
tttitrmitT  SKutiei  b  nisMrlcd  and  IHiUit- 
(d  Sciriim  "  oflur  &  ihini  icrle*  of  Ibdr 
■atnhir  aMBngraplui,  irfaich  biic,  pn>*«il 
N  T^Mfala  and  iBi4nM(irc;  lo  b«  dcroud 
u  AMKitan  in*lili«(l««ie  ud  Monomlcs. 
ThrfttrtoBailMilHdepapcfaM  "  Local  mhI 
Hmldpal  OonnuMot,"  "Stale  aod  XaOraal 
bniCNdoaa,"  and  '-AnmeM  SacUtiin  "  and 
'Snoamkb"  TbeaualMninarbcgbuincd 
i^tuAj.  or  Uio  Mriw  •■  a  vholc  aTicr  it 
taMmptMei^  fran)  N.  Uutn;,  pulilkatiun 
•pii^  BatalHMn). 

On  RoBUO  Tuaa  or  Puaunim.  17U- 
IMS.  PhilmUlphla ;  Lea  UruttcM  A 
Odl    p^sa 

Tin  la  a  mcnotUl  *«Iium  <nDinflnani. 
Il*i  of  ihii  Ivandradih  j*»r  <d  (li«  publbhtng 
hovM  whaaa  ImpriM  It  boar*.  Tlie  bunncM 
o(  tha  hsaaa  ma  ImuuIrI  hj  Xauhew  Ou«]r, 
«a  Itttb  exUa,  who  btRui  a  daily  paper  in 
ITM,  to  wtikb  be  aeea  added  a  moclhljr 
—laifcit.  Da  aad  hi*  Mwaaaon  tbni  pub- 
Wiad  qaaiU  BIblaa— tbo  Dona;  and  au> 
iloriaat  Tawlona  iha  WaTsrIar  Korttt,  Uie 
•nfca  of  FtaiiflMre  Ooofv,  WaiAiii(;ian  In 
•^  aMd  otbM- carl;  Araeriou  aMbon,  wltb 
«anie  cn^ctopadle  books  vbklieviiwed  oon- 
lUaraUa  boldnaai  oS  mUrpriw  for  ihclr 
dif,  and  lattadoMid  i1m>  AmericBn  public  to 
Iha  gMisi  of  Charia)  DiBkeoa  Graiduall; 
Dm  budseH  of  iIm  houaa  haded  to  niedi(«l 
Ml  adMiiilla  pubUoUloae,  lo  wMdl,  gMi« 
np  KlMiirT  and  inlaMltiDMua  woiia,  it  bia 
I  of  late  TMra  bran  aatWllraly  detoced.  Xo 
'  m^tbor  of  iha  heaM  bat  died  in  (li<-  bu>i- 
I  BtaOihiit  aadiioBebatinlili  lum  •ilhdntrD 
!  te  imam  *o  tnjo;  tli«  Iruha  of  U*  iaduaii;. 

Tn  ItaxToa,  Vy  .iLram  Atbw.  Nc« 
York:  l>'ui^  k  WiffinU*.    Fp.  111. 

Tm  Uttln  book,  by  an  autbor  tlttaiy 
•■«  fcnovB  lij  Ml  "Ortbo«piBi,"  "Verbal- 
K"  Mb,  i«  ialaaiM  "  for  iho  gnidBticv  of 
Mb  Baa  and  bojs  a«  wobM  appear  u  ad- 
laatRsi  !■  (^  aocdotr  ■>'  pcvon*  ot  **•' 
Umttn."  Am  the  authoir  »«JI  laja.  cot 
wal*.  hrt  nmral  irortli.  «uppl«i»mled  with 
ttmtlm,  Md  Miaq^  nMDejr  to  nuke  one'i 
■«  pMMilaW^  aw  tbo  paaiport  to  tbe 
bttv*e)Hof  NM!lri;.    In  the  body  or  ibe 


■orfc  am  girm  oaamon-avMa  prinolpli 
naponlag  what  oonntitaMa  a  good  ptnoi 
appcatsam and  Rood  befaariof— aliba dhK 
Mr.tablp,  aad  b  pubHi;  fa  eonnnalloM,  in 
mlla,  and  u  ctiig,  "odd*  and  endi,'*  aMi 
"  Wliat  ii  a  Otniloniao  t " 


Tbs  NncT  Stet  or  PanotLtn;  \  Lranti 
Tia>  er  WiuLrn.  Uy  Jdhn  H.  K■r■ai^ 
1 1  a  Btcknum  StroM,  Nvw  Vork.  Tp,  Mh 
rrico,  SO  otnw. 

Tai»  document  eipounda  the  prfaic^ilea 
of  a  no*  parly  «hlch  hu  been  foraiKl.  or 
i*  in  ibe  pnxrta  of  farmMlca,  of  Wfalidl 
(he  autlior  appear*  aa  onaot  (be  aollva  to- 
tfu^tcrK  II  propoaw  to  "  hrrel  up, 
down,"  and  lo  broak  mesofMly  by  pro: 
li^  a  Utoltatlun  of  wtallh.  Par  lU*  pu^ 
paw.  It  vould  impote  a  gradiiaiod  uuation 
on  aeciRDuUtbiK  and  aceumulaUid  lortoneiv 
ranpsg.  aay,  (ram  one  half  of  one  par  «mu 
on  catatea  el  tetireen  (10,000  and  |lUJWO, 
t«  fifty  per  oest  on  Mate*  of  tifiOOfiOU 
and  upward. 


I 


nol^J 


Dibju*       I 


Scaiooi-KupDio.   How  to  ^0  IL   Ily 

Oaoun.    lloiion :  N.  E.  l'utilUliiiij[  CuiU' 
puy.    rp.  SU.    rilg>',  fl. 

Tam  rolume  embodlea  to  a  k^^  oxient 
fniiu  of  Ibc  author'*  eiperlmcw ;  taddanu 
tliat  hare  happened  during  bij  Mbool-beei^ 
in^  and  the  thougbla  and  principle*  that 
haTG  licen  (uggeatcd  by  Ihcm.  IM  dwiitu  )• 
l«  aid  aod  eocoutage  leadiort  nho  nsod  and 
■oiild  proiii  by  the  cspcricnoa  of  otban; 
and  lo  atnkra  en  iaiereit  In  ihc  ■ubjocta 
Ireolrd,  and  lead  to  a  mori?  eilcnijvc  read- 
ing and  it'idy  of  the  urorks  of  ntandurd  an- 
llion  on  jwdagogics,  with  a  more  careful 
prepatnlionfartlicimportuitduticaol  tbolr 
pwiliun.  Il  i*  n  plootaat  book,  and  mft; 
taiM  good  (hougiiia. 

DairncTt :  oa,  Ttre  Earn  or  na  WontD. 
DyttroniTKH  PinoBos.    8t  Loot* :  Cora- ' 
ineroi>il   PHiiiii^  Oompaay.     Pp.   m, 

with  riaicK 

Trie  aiillior'*  [iiitpoBe  In  piibtiEhing  tliia 
book  iH  to  Invito  eunnderslion  of  iba  pooi 
tiblp  ronaeqiietiraa  that  may  fotluw  the  aa^ 
cuijnn  of  »ach  a  projeol  a*  the  fVancfa  one 
for  tvming  (be  water*  of  the  ocean  Into 
tha  DtMrl  of  tialiam,  and  lormlog  a  p*a( 
Inland  loa  there.  lie  ipprehcnd*  that 
anddon  tianafcr  of  k  targe  a  maaa  of  mallae 


I 
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h«B  OM*  pan  of  the  tArih'i  aarftoa  («  an- 
oUkt  iriU  be  ■noiilod  vllh  ■  diuMtteoocof 
(lio  MMv  of  E">"lr  "'  'lie  pimat.  uid 
villi  coamUoiu.  Deoda,  and  gftU  dbuim 
to  tb«  MtitbcM*  and  what  u  upoa  then. 
>'iirtU«r,  "wMMrolngioJ,  tttctrioil,  and 
oihor  plumomana  of  xiual  gmtniui,  gnmU. 
ear,  and  fubllBlir,  a»  thoM  o[  land  aad 
wator,  vMild  follow  a  parMTamal  more- 
nuau  of  tbo  narUi."  Therefore,  It  will  bt 
tnll  to  hUi  bclwt  nablug  raal  w  taali  a 
■choniQ. 

iMor.HB  «■  ftm  II  Spelt,  rcrpetrautl  br 
ttiU  lUorhohl.  K«w  Vork:  U.  W. 
llarielMi  &&>.    PplUS.   Frier,  U  mcu. 

Xn  eomptler  «1  ibia  odd  coni{iaiiiiMi 
«riAMttly  ngaidi  thoacwpted  BiiKllfhor> 
tfao^raphj  tk  a  foilcb  tu  whote  uuictli;  be 
don  not  oonjddor  blmMif  bound  to  pa^  aoT 
n*piK( ;  tor  bo  hoU*  it  op  lo  ridioilo  In  a 
twy  amiuing  Kjle  by  parofla,  cplgrainK, 
Mtnic  poHoi,  aaoKlotoi,  and  vlti;  cttracln, 
iho  putpon  ol  alt  uf  Hfaich  l>  to  nuunp  tbo 
whola  aytum  b<  inoinsiiiciK  with  iucir.  and 
puiiciilar  tfliture*  of  ti  a>  nbninl.  Tbo  ta- 
rifty  of  thr  louoda  which  ore  (jlrcn  to  Ibo 
IpiiQpi  of  Icttcrii  "onEh  "  U  bmnorousir  wt 
forth  ifl  ncrcnd  picco,  iho  most  notcaorthj 
of  nhicli  b  riaeahi'a  Kjufb  on  tUc  pronutt. 
ciition  of  tho  nunc  of  Lord  llou-htoo. 
Oilier  rhrmoa,  drawn  from  ProfeiMi'  Bar- 
nurd,  Profpaww  Grrgory,  and  other*,  expose 
whal  Dpprot  to  Im  raannrndlini  «t  apcinng, 
iiot  which  are  ihown  lo  bo  JuirtlBod  \ij  aiuift- 
joua  ipetlinga  In  other  wonli  rcrogidMd  an 
orthographic.  A  MriM  of  eittacta  fram 
Mandard  a'ltbori  nhoin  vhat  wm  tb<  dmi. 
ditlon  of  Eiigli!)h  apeiUn;^  at  IptFrval*  of 
about  fifty  itani,  from  Chatwer  to  Somud 
Joboaon. 

PaiCTKUL  Work  is  tir  RrTioot^RooiH.  Ob- 

JtCT-t-ISfOSROIC  TRK  IlVHlH  ItOPT.     Kow 

Yo«l( :  A,  I/oroi!  It  Co.    Pp.  leT. 

Tbir  inliimr  nnbnoN  IxanMripta  »f 
ic*nnn*  lliat  have  b(«n  civno  In  tba  prbniry 
d«fij>rtin(tnl  of  Gramniiir^hooi,  Ka  49, 
Xrw  York,  aii<i  nhlrh  Incluil*  iutnidlona 
cMiiOTwni  Hiih  the  T>)an,  on  llie  mbycl  of 
pkrilolugy  and  llic  cfftd*  of  MfmalaBla  and 
nanoilai.  Tba  plan  of  ^fa^^^l^n^[  conpriae* 
a  OMdel  Inuoa,  to  aluw  bow  each  aubjcrt 
■Itould  be  dnviopad  and  la«efal:  a  formula,  . 
•aabodjiag  tlw  print^l  facta  prnMotad; 


qoealioae  on  tiM  fataula;  lUirctJoiu  Mf 
louchlag,  or  poioll^  lo  liic  piart  iiado  d» 
MilplSon  I  ipieetiMu  on  tlie  it  awn  -,  and  a 
biatkboanl  ondtan 

Auct^i  AvromnuB  a  W«xnaKLian,  an 
Tmoumi  nn  Xjattrm-W  law.  B;  Lewh 
Cjuuwt.  Itcw  YorV;  ItacmiUia  \  Co, 
rp.  101  and  KM.  wHli  Vi  IllUKtmlhm. 
Prk»,  paper,  M)  msiu  ;  ciollt,  T5  (vntl. 

Two  Iwolu  fn  one.  of  parr  nonmiic  and 
dtSghtM  abturditiea,  wfcidi  fcirc  for  •»' 
•nl  jean  mjajvd  alttuJTe  pop>iIiriiy.  la 
the  Bnt  boolc,  Aik»  ^om  down  into  a  ait. 
bit'lule  and  haa  aiirrltid  adientwra  wltb 
tbe  rabUt  and  an  aBiiuaW<l  parli  of  ardt. 
In  tbe  •MOod  aloiT,  ik*  aiKOtcdii  in  getthiE 
Into  the  eouMiy  bahfeid  tha  k«Jdns-gla«^ 
where  abf  find*  eTorfthtni)  rtvanpd,  i«l 
meeu  Ihc  dbanclen  af  MoUwr  Ooom  aal 
EoelUh  foik-iora  DTtbaiogy, 

Siuru^    I^rG*a»nxEnneL    ... 
■nan  by  Cliiu  Itttt.    N«w  Yi 
laM  8.  aoiuber^.     Pp.  387. 
ODoenta, 

Tun  U  a  Moiy  of  Alnianilria  !■ 
SOI,  undci  Hainan  i«1o;  one  of  tiinai 
tempt*  to  restore  and  prtaf  t  lo  tbe  pi^ 
dtt  ago  the  life  of  aatiquliy,  wltb  avnit  e( 
the  moat  ncoeatfnl  «(  wMch  Ike  aiitlnr** 
naiae  ia  aModated. 

Thi  Wakh  ov  AH  lesau    Itj  1^  Haacma 

CotottDi.  Ftotn  Uin  luliaa  by  CUu 
Bm.  N«w  Ywk :  W,  B.  Cottabcraer. 
Pp.  WO.     Prill!,  to  mbU 

I  A  fTOKT,  by  >  r^pular  liTing  Italini 
^  novcliit,  of  niiil«nipcRV7  rillatE*  Uf*  t«  tilt 
I  north  of  lulv,  !ti  «lil<h  "  a  (aiicly  of  tbt 
•octal  problnii*  Hhfeli  oorupr  Italian  Ibonsbt 
are  tiratod  In  a  way  atiiuli  to  humorcof 
without  bdnfi  tjnlcal,'  and  lurinf;  a  <i<iM 
"  wUch  u  tadlandio^  ImU  Mwocly  tncltaL" 

Ti(  CuiuuN  Rkou  or  StmiiaL  Tal  t, 
Ko^  1.  Quartcriy.  Pp.  M.  FitM,  !■ 
per  volwio  of  c!|th(  nwnbara. 

Tnu  Journal  lakes  ibc  plaoe  nf  **  111* 
Quiadiaa  XalnnJlA  and  Geotogbt,'*  and  I* 
under  the  dMri*  of  an  oStlni;  ttoonlllaa 
of  Ibe  Natvral  IlitWr?  Sodety  of  Uooinal, 
wUcb  to  compoacd  at  T,  f-xnry  lltint,  D.  F. 
I'Mihaiknr,  8.  J.  narrlngion,  J.  VT* 
a*d  J.  T.  DonaM.  TV  hKeotloo  of 
(diton  la  to  proMol  both  original  airfi 
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Ikud  MltiM.  mart  pwlknUHf  IboM  o( 

,  \MUtml  to  Ibo  Doo^loD.    In  ibe 

I  tMrtxr  w«  Bad  >  hbUt;  of  tbo 

f]oHMl«f  «hlch  Ifabka  odMlaiuKlati ;  Mi 

I  rf  -  Tb*  Bojil  gociMT  ol  Cuad*  " ; 

ttfi^''^  rrafOMf  DaiTKn  on  "ttUtfr- 

iMTtli  **  FklMMle  Fvriod ; "  a  dtvcHp- 

}fl«bf  «>B«T,  Itmllc PMUot  of  "the  Acbii- 

I  n«rfc«  ol  Ibe  Of  dhin  Kortliwcat 

IVmkg^";  and  iboftcr  papcn. 

■hiMVi':  IWnff  >  FUnllkr  Pkm&UIIab 
<(Ila^bUaail  KipcrioncM  ia  ttpiriu 
■imtten,  Willi  IIIuslntlirD  KamliiM. 

ahuWcniRun.    Beakm :  CoUij  * 
k.  ?p.te«. 

In  antbor*!  vai/romt  hiA  boto  t»  giro, 
liiMriM  o(  diiplcns  nrb  of  «bidi  •hall 
ti«  UiM  oneirf  itM-lt,  Um  iruoa*,  with. 
M  |«>tiMliitf  Miinn  (o,  vhj  Iw  to  • 
qMkdbl:  or  to  mk«  a  Umlllar  prcafBU- 
taif  lb*  Nfc>»ci  of  oMdern  ffdrtMaUnB 
kAlM  ahttD  It  majr  cownm,  both  among 
iMMfMnU,  Mui  amoag  Ibac  aidtr  irarid 
■b  bd  hunated  )■  the  mbjert,  "and 
Mil  ««•  U«t^"  and  «aat  Uu  "  bottom 

Uurun'a  I)m.tTi>ci  eras  Liito  Cnvioitt 
«•  TV*  t'>iRD  Srins.  Wlih  Minor 
tmn.  br  HntDKn  D.  Adih*.  Ph.  D. 
Wteoori. v.  Murray.  F|>.  lUX  Piice, 
ISoata. 

TniMHj  ooiurtilalM  Ibf  Sit  nurobrr 

4  Ibe  thM  MfiM  o(  "  J<diiu  IJopklni  Unl- 

•Mtir  BiMdiM  fn  Btoterical  and   rolilloil 

UaM  "^-k  MrtM  «UA  Ii  to  be  dcroictl 

■e  I— !!■■    iMlliBlkna  and    ecanomiis. 

[■m  Aw  pttTpcao*  ibc  aatbor  otdMror* 

Mmv*  ■■  iratObMaR  It  )•  to  -oUtalkn. 

Um  M  llw  UftUori&l  fnuBdaliona  of  ibr 

Aawlcn  Caleo,  ud  point  out  ilw  hd  ibu 

MTpnU*  had*  (Und  In  tti*  iwno  runda- 

■mUI  nImIob  to  Mir  Mllaaal  «onunon- 

««iJib  a*  iH  cenMoo  lud«  to  iho  rilUjio 

nrBblka  of  K««  Sta^and.   Tbf  ertM  Vita 

•M  Ito /WUW«/ «r  tba  Cnit«d  SUttat;  It 

tat^  tkn  M«rtbcr  by  araoMnk  laurtau 

rtai  ikaj  ">^<1  otb"****   *«""'    '■"«• 

•VM  lAtr  the  Raralalloa.     To  inoa  out 

ibt  hnbr  ODoMiitilloaal  Inflnenot  »r  oar 

pMc  bndt  apM  111*  derelopiiMnl «(  Uwm 

Kmm,  >hU  ban  InercMol  and  mnltlplM 

*lith  (Iw  MliMMl  doBMin,  a*  <1'<I  ^'ew 

I  rariabM  -Ithi"  Uw  •'*P'»»'  •»»»"■ 

Nk  «r«ii.— » 


of  oov  town,  ))><■  *ouM  b«  a  MOIrlbutiMi 
lod(i«iI  to  .liD«riaM  inMllolional  bUlory." 
Ai  bnrlag  upon  tbto  point,  the  aulltor  oaU 
Utm  a  wld«  and  nrM  field  of  raMarth,  oi 
■hicb  It  li  iiopod  labcmr*  mIU  toon  b«  co- 
gagot,  led  paru  of  which  trt  to  Iw  oiploit- 
cd  ia  fniuie  nnnban  «I  tkb  wrtoi,  Tbo 
"Uinoc  Pa{ici«*'lBektdeartlc1caoo*'G«arim 
Waihingtcm'i  Inlemt  In  Writcrn  La.DiIii,'> 
tb«  "Potomac  Compau;',"  and  a  "KkmodiiI 

EOTTT  1!>E>  BftBtLOM,  fMllt  SaMS*  jUIdP»0- 

rAHii Soiacm.  Bjr  tinaauE  K«wu>i«oii. 
N»«  York :  Cbarlei  S(«b«cT'<  Sou.  Pp. 
a^D.     Prior,  II. OU. 

Tui  Bible  ibouiid*  in  i«f(rcDc«  to  Egypt 
and  the  U«opo(ainian  empim  and  tbi^  af- 
fair*. So  long  at  tt  bad  lu  dfiicod  torour 
knowledgo  of  IhoM  tounlrii'*  in  andcnt 
tltnea  Iram  th«  sialonwul*,  gfnanlly  halt 
U(aro«d  and  ofica  «mo«oua,  «l  tbe  Grvdc 
biMoriau,  IhcK  rvXtrenom  wero  obscure 
and  dinoutt  to  Tcrifv,  Tlic  prtigreiu  ot 
arcbnologlcal  dlacorcry  tuw  put  a  different 
(aoc  upon  Batten,  tinder  ila  light  ihu  \\!e 
anil  ki«iotT  of  theao  nlrtimlj  anclont  em- 
pire luT«  been  r«>Mled  at  many  pi^it 
with  rauarfcablo  TlrldDoa  and  •  prociuoa 
■hlcb  we  hare  hardly  yM  aualacd  coDoara* 
in;;  tomo  cuntomponiy  prapli^  and  tbo  nf> 
crencca  la  iho  Bible  baie  brco,  to  a  rpry 
lal][<l  extent,  tnilowcd  with  aa  eiact  tlipilli- 
ruior.  It  li  iiarUly  neccviary  to  ta;  that 
further  clucidaLionj  on  potno  that  arc  11111 
darh  may  b«  Mtidpalod  from  conlioucd  ro- 
•Mtthe*.  It  hu  tN«a  Hr.  RawUnwn's  tuli 
to  tolled  tbe  rttermivt,  ippiintely  for 
Ecypt  and  tor  Bi^ylon.  In  Ib<>  iriblr,  Ukin^ 
lb«m  neatly  la  ohranoiogical  erdrr,  and  to 
rompara  tiusa  with  tb*  tat*s  u  r«Ut«d  Iq 
otbar  UitorlM,  and  ■»  intcribod  la  eoDiam- 
poruy  record*,  on  the  mooumenia  ciamad 
by  tlie  ruler*  and  p«opl«*  of  th«  cmpIrM  to 
which  tht  r«f*r«aoM  are  made 

Van    Komum'ii  EsanrcEitDM  llAakxiNK 

VoI.XXXI,JulT.J>«<i»mb*r.l$M.    Now 

York :  D.  Van  HoMiaad.    Pp.  A24. 

Tma  pnbUeatton  hat  a  ptoo*  of  lit  own. 

It  appeal*  wptdaUy  to  rogluecr*,  and  to 

poifona  who  at«  lMM«>t«d  in  tli*  oonmiwo- 

tkti  of  work*  beyond  the  •  pbere  of  M^itMi^ 

builder*,  and  in  •itvni'iTe  applkatioiu  of 

madilMry  i  and  lt«  paper*  on  uibjMU  of 
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.  jMb  ctew,  botli  «rii;tMl  ud  iclMtH  fitcB 

■  Ibnigii  JowmI*,  *!«,  M  ■  nil*,  "riitcn  h; 
rtprrVt,  Vj  mm  «lio  Uar*  n«ih  (pMnl 
itud;  of  tlio  poitdi  ih^  ir*  iHicMilpfc  «r 

ilwTn  bad  rqxTttM*  b  ihe  apfillcUkn  ot 
Ibcftt.  It  klao  paji  toOBldcnbk  sneniloM 
to  toploot  ■  BSM  (Menl  MiouUe  <kftiM- 
Ur,  and  ([Ina  andi  vUhal  Dm  cemnw>d» 

I'hMjf  to  iimou  vba  are  sM  iptkllat  or, 
prafcHloBallj  InfotMcd,  boi  vlra  hare  aa 
laMna  in  tho  pragreM  of  tke 

ffcfWmMi  lo  vhlcli  U  i*  docMod. 

\ttefmtA  Plan  m  a  9Birixi«s  Stbhw, 
aim  KHt  TD*  DitfMxL  or  ntt  ^awxam 

W  TNI  CiTT  or  I^U)T|[aaK!I.     UjtulfCtL 

U.  Cut,  Cicx  Oigbmr.     Pp.  146,  siUi 
FUaiaital  lUpa. 

CRT  EMUItn  OKtT  wia  dqniUd  hj  the 

3(7  Oooaiil  of  PnnU«Ma,  a  .nar  ap>,  lo 

I  vhk  hia  utiaUBl  to  Cwopelo  iik 

ill*  th>  Tariooa  fl«i«  in  pndkal  ofv 

tor  the  diqMalllMi  an-l  atitiialiaa 

r  tirmt^ft,  and  upaa  ih*  inlMaation  ilius 

to  i«iMH  a  ^lan  for  aik^ition  ba 

[tlM  dv-    Tbi  liM  of  <itk«  and  worlu  h« 

MMd.  til  FjistUN),  Wa>«a,  llnllasd.  rniu*. 

I  Oanoatv — w1»ti'»Tw,  Im  fact,  IrajionaW 

lava  bcaa  lUkltrlakra,  or 

I  Tor  Ibc  dbpothtcM  of  acwagii  have 

irM,  or  an  ondor  trial — riio**  that 

'Ut  iBfpMdoB  «M  ■  bM7  ca«L    Jn  Ibc  plan 

«Uel>tebailtrtMd,w1ih  llw«Motibrw 

.  In  bu  bad  In  *lc«  ibe  prin- 

I  wktch  li  l>  rralltj  ihc  Dunlct  tS  Ibe 

,  boi  b  t««  olm  left  o«l.  thai  "no 

I  «l  Mwnaec  b  iPfltCB  whM  Mia 

I  dbpcM  af  lfc«  avngc  m  aa  lo  avoid  H« 

■nriqg  a  niMBc*."    1W  r«poti  «abodiw 

I  taifo  NMM  sf  tnfonaatb^  prewMinl  «1ik 

Uetti;.     After  an  hbtorfcal 

>  of  (bo  «iih](«t,  Ibe  wcral  ajatttna 

r  jHniirfng  nf  araagt  •!«  conddtttd  •* 

I  tiMlrpMnI  prindplca  vtA  apwHodlf. 

[  Ibcae  are  tbc  ajilfi  of  wvige  in- 

*ptba,  or  di7-aeviga  ijaitaB,  ibe  paea* 

c^ahm*  (Ucntar,  Bertkr,  wad Sbonc); 

lb(  valer-oaniagB  ixfUta ;  aad  tbe  ijiHna 

of  dbpoMl  bj  Ini^iion  and  prMtpitaUon ; 

■ith  *  m«qMrljna  of  tb*  dtSvnsnt  mttboJi 

pBrUjlof  •>'*>■>■     ,lliliou(k  prvparvd 

bl;  for  a  cpadal  ohjert,  tbo  rapoK  mWit, 

I  lb«  abMDM  of  asT  otlior  oaa>i|inbnui  re 

vh,  >tiT«  ai  a  £racral  mannal  of  tbc  tub- 


TiRi.tR,  UmoactoniCAi  aitd  PanRu. 
C;  AanuLD  (ittoi.  Koorih  edbka,  >»i 
nicd  and  cnkncd.  Edited  \*]  \ta*i,tM 
Lnmn,  Jr.  Wuklnglou;  SMltfaMHiia 
la«llu«fc»».    I'll.  T8S. 

I^«n*ae«  Gdtot^  ort||;iaal  aDttt,  pal^ 
lUiod  in  IStt,  vaa  ibe  Bnt  of  Um  •oris  of 
"Tbbla  «f  CoMUBI*,"  t«  wblcb  Iba  Scoilb- 
ionhB  loallMtian  la  ftadaatlj  naU*g  Is- 
portant  oootribatkiB*,  and  liai  prarod,  b; 
the  demand  whicb  aroae  for  it,  to  b«  lb 
an«  ut  Ihi  uriu  that  has  mci  lb«  awM 
gimial  public  want.  A  arcMid  ttibej 
•dUlM  *Ba  publitlivd  in  IBST,  ia  «hkb  ibe 
lablla  WW*  m  anlat^  aa  to  cxtcnl  lie 
Tohno  of  tb«  hudk.  ftoM  two  tinndttd  aad 
i««lvo  10  UMir*  tbaa  tit  bnadipd  p«s<».  A 
third  edition  ■•■  paililithcd  tn  18;d,  villi 
tanboT  ainciidaiCBU.  Tbc  author  bcpi 
tb«  mbiun  for  Uib  fourtb  vdition  la  IM, 
bat  WW  MM  «lUi  lMv^  aad  dkd  bttot 
eoaqtUtiof;  tho  aorfc.  ahkb  wa*  kfl  («r  hb 
avbtant  aad  tueoMMr  la  hii  ooiir^  p(» 
tonorahlf  (D  flnhdi.  n*  roclenu  ommI 
of  lablM  comparing  lb«  different  Ihi 
nwlrioal  Kalaa,  attb  nd«Mic*i  Inm 
another;  bj-graactrlcal  tablM,  nitb 
for  the  ooaTOMloa  af  metrloal  byj 
wcMnfM  lalo  otheni;  barMMUioa] 
hfjMuneuical  lahlea:  giOKimpUcal 
ntas,  Id  wbidi  mcana  are  ^r«a  for  rtdna^^ 
lli«n«aawti*  of  all  (nanttk«  fros  one  lo 
aaothor;  nctturiikpcal  corri7rit«n>:  aal 
"MtMcDaDOoini  TabkaDMri::  -«l 

rbrtica  and  Veloorolos;."    .  ■«. 

*ti|DI«  a  valoable  refenmoe  bouk. 

Tat  (teMinintMitn  ash  OAwgot.  TbL  IX. 
le«1.  llnriukn.  R.  L  -.  VnxA.  It.  \i^ 
Mcr,  publisher.  T»cl«  Niiinl*rrt.  I^ 
lit.  Prioe,  11.50  a  jv^i;  |a  eam  * 
Mnnbar. 

A*  b  fanpOcd  fai  lia  thhi,  this  b  a  nap. 
■fake  derated  to  bird*,  Ihir  nratt,  and  qoi. 
It  b  btMtlfultjr  primed,  and  !■  aaitaiacd  \j 
a  ooqw  d(  oofopeteat  and  ittibntiaMir  ota- 
Iribxiora,  sbo  roeoti)  te  II  lWr|r  daDj,  ««<». 
ly,  DKnidilf.  rMTljf,  or  oooiitanal  obwm- 
lion,  on  Iboie  Ihe  moM  altr«i-iii#  nf  mia^ 
onnpaBkni*  ihi  Ihe  eartb.  It  It  a  ptiy  llal 
>o  MOM*  of  tboB  Riotlder  il  an  bdi)|wnia- 
bb  piTJimlnat7 1«  iho  obaerrairoD*  tg  ihnM 
Ibe  Urd)  er  lual  ihMr  rgjia.  la  the  pr* 
«ot  aiato  of  •cimin,  tliew  thinc>t  *bm  tkf 
an<hw,ai««BDaenaai7ln  DlMrMMiM 
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«(  Urn.  Bic«p«  for  tit*  vnMMrm|HHi«M 
gitailOthitpnMtk*,  which  la  r«prth«aiibl«, 
•mpohtBUMl  «p*riaj;ly  and  dlMrimiiut' 
M(l7Wulp4  bi,  «a  oordlallf  rccntniotad 
••"OnUlMtoi^t  (Md  O&lo0«t-  M  •  pub. 
I«Um  UM  Bf  «c7  lorer  of  NMbn  «ill  do 
tdl  W  Invn  br  U*  iMe.  It  alia  •dmiti  to 
la  )if»i  natan  ud  otMcrrallotia  on  tbn  Un- 
Inrf  (Uil;  of  frwoKilo^. 

OnDMKH;  OH.  HowwKLiTE.  ISrXuaxt 
P.  DuniHtL,  SI.  D.  Botton:  Lw  ft 
llhlpiiil :  Kpw  Vork :  CharlH  F.  DilUn^. 
ba.  Pp.  iU.  PriM,  «0  mdU. 
Tm>  t«  ■  "PbnioIosT  for  lh«  Young," 
taModcJ  for  an  dmoDUr;  ivxt-bo^  la  Uic 
OTBHiOii  Khcola.  It  aim  to  praanil  cloarl7, 
nactotl^.  Hi4  tn  a  logkBl  order.  (Iw  iWMt 
bapoMaM  fMta  aboxt  ih«  build  And  health 
at  our  hfSt*,  Pt««nin«iio«  bM  bixa  t->iiia 
to  meh  facta  of  uulomf  and  pbjntokgf  at 
a.1  aamlal  to  a  proper  und<r»tanding  or 
lU  lam  ot  biginie.  IIodm,  iptdal  mar 
phv^  hu  bcm  laid  upoo  tho  pnnical  bear- 
bi;^  of  tbl*  btuii-b  of  Nitwe  opon  dail;  lit« 
ud  pcnooal  boalib.  A»  fir  mt  po«Mlil«, 
»»dk  pw^nfih  i*  eomplct*  In  IUt4f,  and 
JiiHiMi  a  d«a*iu  Mbjcc*.  Tb«  iutnw- 
n<Mi  of  the  lexl  aro  rtxstarnd  bf  rvrlaw 
Md  aaalftlcal  tliapwr*,  ud  br  a  iTMcmaile 
HtiM  «r  pnMkal  aad  mgi^MiTO  expari- 
■raU,  •doii'b  tad  not  rtqulrtng  «xpnulf« 
4VirMM. 
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nr  AMnin-'*K  iotnnM.  IX.  N'mr 
Y«rii:Cliarl«aScribMr'«i>MU.  !>.  ISO. 
P)lae.  M«Hua. 

It  «aj  a  IwpTT  Uiovght  to  gather  up  into 
lUt  ((Tin  ol  ■roivmet,  oenvisiont  lo  bold 
la  ibo  hand  or  i»  pM  in  iIm  pookM,  th« 
In^iIvo  «kon  •tofka  ibai  bar«  appoand 
tmrn  Ham  to  Ibne  in  variou*  publioatiMi* ; 
■Hjp  •(  Oiem,  ptahaps  bf  aulboM  whoM 
•oiti  woald  vanr  baf«  b«co  olhcrirlH)  col- 
T*  mj  mUi1ii0  of  tbcir  InUrtM  u 
ihiii  »orlu  arc  of  <ralac— U  «e 
Jadgo  CroM  Um  pre»eat  lotuiao-HU 
pkcana  of  AawrkaM  chanMcr  ud 
■utoH  ailMaiiona,  with  bright  tooal 
'oibrtap  Om  ol  Um  atorio*  pinurM  a  Vir- 
ptit  Mlgbborfcooil  bafore  the  "ar ;  another 
|lna  •  piKO  of  the  Ufa  of  ■  .V««  England 
■Mfon  tU'-f ;  a  thin!  affw*  a  rim  of  ■ 
(^llftnila  rin^,  ■)■)■  Hs  puUikal  boui 
ft  toMbcr  1*  a  aailw'a  ;ara,  told  lo  U> 
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nil)  iMn  tX  Ikt  Em«x  luUiiU,- 

ProfcMor  E.  &  Uemc  bu  |iut>ILilieil  ■  i«- 
*le*  o(  Ibe  OBaililoa  el  looUg'  Ut;  }Ma 
as«  and  loJajr,  In  acanciRta  wkb  Ih* 
groMib  of  the  Emcs  ImtiMU,  vbkb  Im 
Jiut  completed  lu  ftnt  lMU«3itiu7>  Tb* 
iiu<ilut«  hu  kln;a  kept  Uiw  to  tla  naatb 
It  hu  bMD  vhoil;  for  Ihc  boBllI  ud  !■ 
ibB  Inunctto  o(  th«  MmV  «if  BmSi  k 
c««(7  gorysMM  M««  of  «Ueb  bM  «•■ 
public  BBNtlof*  hkTo  bc*D  b(U,  Ui  ihc  ■mo- 
bvr  ot  two  buB^tod  In  all ;  nktl*  tlit  ntlhn- 
ilMin  ot  lu  MMBbcn  bw  ollni  lad  U  bft 
Tond  Cb*  Hnlu  «1  tbc  coubIj  uul  «f  ib« 
Uain,  IbM,  la  bU,  torn*  dil;.cl^t  "cuUiC 
iha-aAf  phw*  Kltle  •illagn,  ctom^tomK 
aad  baMlMi  bj  tbt  ml"  To  that  plMt< 
th*  McMjr  hnt  iBiuocd  llw  nkbrnicd  n*l» 
ntiiu  of  tbe  ooanti7  to  brans  *'*''  renitUd 
ihdr  NMnrcbca,  Hid  Uw  tucai  annJ  fniihiW 
frahn  «l  Kdeno*.  Further  tridenco  of  IB 
count;  <butetet  U  loa«d  lo  the  fwett  Ital 
lu  mcnibtn  arc  M«tl«Kd  over  tbo  nauttj, 
•nd  Ibat  it  faai  ahned  (apedatlj  at  rurnilni 
a  collection  of  tb«  aniiaali  awl  |>l«au  of 
lb*  fount}',  sud  bu  ndi  S  eallcoliuB.  *iiA 
li  noicin-llni  bj  anf  oltwrof  atniiUrtliv- 
aclcv.  When  Uw  buthaU  aaa  ftaaricf 
Ibne  *ai  aol  a  aiagl*  loiUbook  at  aoillagj 
in  Dur  Kboola;  tmm,  ertr;  U|h  and  eliaJ 
tnl  achool  bM  it*  claaiM  ta  vMefj  and 
bounj,  and  evrrj  wUtRi  lt«  ipccial  |m» 
fta»or.  Thra  ikon  «*a  not  s  rfiigt*  pefO' 
lit  petiodkal  AvtMei  M  iboao  adiana; 
Boir  tbore  ar«  a  waatbtt  ot  iDuimtnd  watt. 
Kta  a«d  moiMlalaa  v(th  a  lats*  circoluloa, 
tbfl  Milieu  of  ih«n,  ib«  "  Aiotirliwi  Kat» 
talint,"  baTlag  bcM  fmndcd  uodcr  tfar  mt 
qiloM  ot  ib«  IiwtUute :  and  mn  tha  aaa* 
jiapan  kmp  pace  with  th*  prograaa  ol 
•ciiinrr,  and  publUb  tpcdal  anielcawMi 
tiiiific  inaltcn  of  tnlcnal.  Tbcn,  lb*  id 
•nc«  of  ardiK«lo|7  wu  do(  bom ;  no*  it  h 
'  Llio  moM  irigvnnu  and  a^Muli*  «f  tU 
•ctenon,"  and  ane  of  th*  ln>iitut«')  bho, 
Uf,  PUIM4D,  "it,  for  111*  lii'l  ttiii*.  taat^ 
Inf  Iha  ewantr?  tbe  ptopar  and  onlf  «q 
of  aiptoriag  lb«  mjaiarioaa  mcnmda  of  At 
Vim."  Til*  BlUf  atxlatjr  of  a  lew 
aad  a  library  of  a  hundred  Tvlmnca 
ipmra  to  ba  a  povDrfol  bodj  of  ihrM 
dmi  awl  tortr  iMflkbciT*,  iritb  a 
ihltt;r.«lg;|n  iboiuand  TohNUN. 


Im  iMl  MU. — Tba  noac  »f  Uxt  fah. 
1^  pvmlM  »f  wool  U  fcocnllj  inrib. 
mi  H  aRnnrai  on  lb*  mataoa  ot  the 
Ka,«(t«fa  ua  WipiMWod,  whca  drtna  InUi 
•crfaMfCBillita  conact,lobMkla(oo«ie 
■MWt,  ud  u  to  boU  WpcUirt  b;  «ku 
■tfi  ht  bIM  ■  *■  bre^r'a-Ewe  snfple.'' 
Ikxdfltr  of  (hU  ifamrj'  ■»  adicd  iMo 
fMQM  af  tvti  ^lAtwmcn  M  iuilnml 
tkfaii  Omxa  K- Que.  a  mUrowopiR,  Md 
IcTaitft  Ihitnon, »  *«olen  nuuMfMtarGr, 
Am  gndonm,  obuiolng  MsplM  ol  ««c) 
•lAlnnt  gnidt*,  mbtfrUil  Ibom  to  *ui. 
<■  ■ntpiihrmn.  (ad  fouad:  1.  That  • 
AthDarol  wool,  irhMi  nian>|iuUtcd  bj 
W4t  h  a  IqbriRani  i>f  toap,  bwt  so  faU^ 
f«VMr,  bal  tslli#r  ■  taajtwiy  10  Woglfct* 
tmUmi  I.  nu  ■  nantwrof  flb«i«  pfaeol 
■Ir  ky  Ala,  Jnal  a*  llirj  fnrw  on  (b«  >h«*f^ 
n1  atdi  Maip);  teaaiaa  «u»(;h  to  laka  «M 
Ik  Uiti,  •hn  auOpakled  mMb  a  Isbrt. 

■K  •!  Map,  ba*R  MO  feldaii  prapartf ;  3. 

Ikai  Ohm  lislbxl;  itcaled,  but  witk  tba 

(MU  and  tif  alWnallDib  ban  no  AiDlag 

«r  ttUlait  ffopnlf ,  aad  ba  po«*r  of  adha- 

■M;  Uii,i.  Tlial  BBambcroTSbfriplaoad 

riib  bf  tiiy,  vldi  tba  Upa  an  oar  way  at 

>ab  IIm  mat*  and  tip*  allMnatliif,  vtiboat 

n|  twioa,  h>T«  flitllBg  propanlca ;  aoit, 

L  nu  taa  wnlril  meU,  Uk«n  froai «  (Mb 

Md  bcwbor,  wbb    tiM   Sbcn    tboroaitUj 

wittd,  ha*  ipMt  MHnc  pnpsMka  vban 

pnpolji  flMAlpniMCd.   X  MMpk  «f  Dfsro'a 

Wr  nt  aaltable  loiglb,  tUA  *ai  (mikI 

brntooaeaplcal  •nmtaaUM  conpantl**!; 

(n#  tmu  aefrnMrca  bat  rflcbllf  apiral  la 

L^adim^  tnwdp«lucd  In  tbe  Mme  naoMr 

^H  tilt  weal  tUd  b«a,  *a*  fonMd  fnto  a 

HkdMdird  aampiD  of  ttotb."    Th«M  and 

^^kr  ai|wrinicaU  ■(i«fl«4  the  auihon  ikat 

^M«  hlDns  propertia  of  vod  or aajr Mbrt 

■bva  aarv  In  prvportlM  to  (In  naoAt*  of 

«a>n,  faria,  or  kialui,  akd  dicir  d«grcv  of 

,,  Jjj— i^aaid  ll(*llk«afml«re«,p<r«r,haT« 

■M^^ht*  «i<>i  iW  naitrr.  puppitne  pa*> 

^^P^^Bt  <riii«b  laaj  ba  <lu«  la  trictiim. 

^Hhtt« qwalfmt,  Wlial  bt  ib«  eaoac  of  Ibe 

^Blfavar  failing  of  «ooir  ilw  fimp4cM aa- 

M«r  iiBiilWe  ta,  it  la  tb«  loopl««  and  bi- 

Hriaap^  latUse  a»d  taMthwbins  of  llM 

Oft*  «Miil  thtj  bceaim   bmtrieably  rni- 

taa^M.  bm  %-r  bwrtoofilaf  and  iMarbidi- 

tac  and  BM  i^coi  tba  b«Bar'blloi  pria- 

4ak- 
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1  Ipaif-fliM  TUdf— Dr.  CWrlea  C.  Ab- 
bott oonlrtliulEa  Is  tbe  "  Anctkao  Nalnral- 
lai "  a  atod;  of  tba  htamit  ifad»-CMit  load 
{StufSivfidtUMnaK^,  a  ran  afdiHl,  vhoaa 
«)Mioia  U  •«(»•  to  be  la  appear  iii*ei|>oct- 
tA\y  Iq  BURib««*,  *m],  aflcr  a  few  da^a,  wul- 
dciitj  M  diMpptar.  lu  BaD«  ia  dmrcd 
team  \u  kag.  hon;  iadnMO^  wbkb  Mif 
wall  be  tharaetariaad  ••  a  Ifiadt^  fo>  il  digi 
with  h  tapldljr  ioM  tba  (iwibA;  and  iu 
ToaR,  iomtaaa  fw  ao  anatl  an  anlMal,  U 
lUu  a  utam>whbtla.  Tbe  8padB.{oota  BtM 
riail«d  Dr.  Abbolt**  Geld  ot  obtcntailaii  In 
Uar,  IST'I,  Hajnl  a  few  dar*,  aad  wtn 
fioae.  Thtir  nail  ibit,  ton  fsar*  baTtag 
paraed  witlwut  a  ainf  le  RjMdnwB  being  aaen 
or  hcardt  wa*  Apirll  10,  ISM,  ta  tba  aanw 
•pal,  a  atok'bolo  to  a  4rj  aplaad  OoU  n«ar 
TrsntoDiN.  J.  The;  Knialacd  tUllbe  IMk, 
alim  tbe  wiALhor  bacaina  contw  aad  tbey 
vanbbed.  Aeais  (bty  came,  Jodo  Itib, 
tlwt  a  raln-aionn  Ibat  flooded  the  alnk-botr, 
anil  wov  fauod  tUtl^  on  the  gtaaa-nifu 
and  awlannlBg  In  the  pood  bj  Ihe  bwidied, 
all  Bileriag  ibilr  ahflU,  ear-plerci^  grwuia, 
tfa(0«ch  tbe  ^J  and  nlf^t;  bat  em  Ibe 
tncmlag  ef  ibe  Itttb  all  were  piec.  iHirlng 
thla  brief  riiit  the  tro^  ipamird,  and  llie 
SKI*  wCM  found  allarhol  la  bliulca  of  gnta 
and  alcndcr  Iwlg^.  In  about  ■  week,  IboM 
of  iheni  which  wt-n:  not  d-;ilro]>td  b^  the 
retiring  of  Ihe  water  were  haldied  out  intJi 
tadpolea  trf  much  like  other  lailjiolea.  Aa 
Iber  prew,  iboul  fin!  per  mtl  nf  the  num- 
ber falttil  lo  dereiop  a*  rapidlf  *i  tba 
othera.  TbcM  "retarded"  ladpolw  weto 
roraicioua  eanMbaU,  prejing  upon  iheir  fvl- 
lawa,  now  beceane  "hoppen"  and  niinia- 
lam  af  the  adult  ipade-tool*,  m  rtif  nutTclf 
that  it  wai  atfvtnrj  lo  ptouct  them  to 
'  aave  anj.  In  ihie  time,  lh»  water  was  re- 
aatrA  from  Ihe  oqmrlUB,  and  ^ arlli  put  In 
ill  plaoa  to  about  an  iiwti  In  depth.  "  Dpoa 
Ibie  Ihe  rewm  apaiU^eoi*  wen  plaiKd,  and 
'  In  laaii  than  ooa  attnut*  man;  had  com- 
I  ownofd  dlgxlnti  little  bvrtowa.  Into  which 
'  Ibc7  dtupiMarH  an  tlM  anaratkna  decp- 
I  toMl.  ...  In  twtatr  DlmatM  all  but  two  of 
I  fnrt^-foiu  (padmemi  wcfO  below  Ilie  aut- 
j  ttec"  A  few  faidlrldUBle  ivaiaiBtd  lo  tbe 
•lak-belM  a*  ifce  wMet  diitd  np  laito  pud- 
41m  ;  but  Dr.  AbbMt  baring  iitffkcted  Ifaam, 
onder  the  mppoiition  thai  iber  woold  bnr> 
towwbne  thejweie,(orHB(la7i,i»gMB»4 
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no  iTMa  of  lk»  Wftai  an  ubMutlTS  i«*tA 
U«  ognctote  Iktt  tba  anmato  muit  nwtcr 
biUiw  from  tlMar  bttedlaK-griMwd*  Ihui  b 
Nppoatd,  or  else  mwI  dig  to  det^w  Imm 
tbe  Mnh  than  to  lit  or  dgbt  Inchoi,  u 
■rtated  br  QolbnMfc  utd  Dc  KtT. 

EBM  of  CirtbqHkM  «  BaiUlvb— 
IDr.  Jolu  Uiliw,  of  Tokiot  Japw,  hM  pttb- 
li*b«d  Mime  obotnalieo*  of  tbe  cITmu  nf 
«iftftbquak«*  un  bailifingB.  tn  rvgaid  to  Ibe 
rditliB  SNurit;  of  bnilifiogB  On  low  ud  «n 
h%h  |p«und  thsre  \*  do  unlrcrral  nili^,  but 
tadi  uall  •»■  In  an  «artliiiaat[e-resion  bu 
lu  (KcuIiaritlM.  Thtorj  IndicttM  Uiat  Mtt, 
■DSMb;  ground  b  Mfor,  bocau**  U  nfll  act 
u  k  boltM  bct>cm  Ibo  iihock  and  ili«  build- 
ing: asd  thn  Tcnpic  of  Diana,  al  Eplio*tu>, 
wu  looalod  •Hb  rc(«vnc«  to  tliii  point. 
Itiit  M|irriB0(v  at  Toklo  and  Hanlla  ha* 
•faoirn  rrprattdlj  tliat  Ihero  It  W17  Uiile, 
if  aajthiii};,  in  it  \  and  hani,  nxkj'  itniia, 
■bcrc  llie  ampliiudu  of  motion  U  UDall.  bat 
the  period  quick  aa  eomputd  with  tW  mo- 
llan  In  lb*  Uclaatio  material  of  the  plain*. 
proTtd  th*  b«tUT  foundatim  in  Jamaica  in 
1083,  and  at  LMion  lo  ITSK.  FlaMM  10  be 
■teMed  ant  the  odGM  of  difh,  Karpa,  and 
««l1lagk  Evropoan*  tantm  the  fouDdalicoii 
of  thdr  butldU^  Bnolf  In  iho  graund.  aod 
(bcirhoutea  are  noiili  ahakpn.  Tbe  J*)ia- 
DtM  put  Ihdr  alndUTaii  Ioo*ely  <ai  top  «f 
■tcneo  <a  bowldor*,  and  the;  ncapo  atrf- 
oua  dMurtunce.  Europtana  and  Ametfaana 
build  iranbonnd  houH  to  mlit  earth- 
■liiakta,  and  tbcj  Kadit  Ibcm,  tliroUf!li  ihejr 
inl  bad];  etiakcn,  m  a  Hod  boi  noutd  Ih'  ; 
but  Ihejr  Bi«  ivrj  upciulTa.  The  JapancM 
and  the  people  of  ihc  wcat  tooit  of  ttoutb 
America  bnild  a  kind  of  wkker-bwkM 
home  a  (Vane  hou*e  with  a  lii;Iii  roof, 
wbteh  !tr««  tlmmsh  the  tanbquake  like  "a 
wed  ihoken  by  the  wind."  T^e  tiabilltf  of 
aocb  bouHM  dupenda  upon  their  not  being 
flrmljr  attt^beit  to  the  canh,  and  Ihdr  nu- 
nttmu  ]ol»ia  adoili  canalderablu  yieldi^, 
•0  tfcU  the  e«rlhqnak»-wave  pnMM  llu«u^ 
tbmi  befem  the^  begt*  i«  diow  It*  ritHile 
cffocta.  A  cheap  latkmlc  houM  wenid  ba 
a  h)w  frMoe  building  toppevtcd  by  a  ouao- 
bcT  of  allgbtljr  concave  anrfatet  rating  on 
■^iBrcnta  of  alone  oe  ntcM  iphorta  In  coe- 
tteotfon  whh  the  groond.  ChUmieja  ahoold 
b«  glfen  a  pla;-apaoe  aronad  Ihcca,  and  not 


be  In  coiuact  with  IW  roof ;  elae,  iImc  (ke 
vibtalional  period*  of  lliv  cbioiaey  aad  tkl 
POoT  nerer  oonaqNmd,  daahea  will  ocMt 
between  Ibcaa,  aad  a  eboek  «nd  otenkraa 
raiuh.  ne  piteb  of  the  nof  ehevld  not  k« 
great,  or  Ibe  Hie*  or  elalea  wUI  b«  abl  off; 
and  the  Bppcr  pana  ol  nil  bafldap  -IkvU 
be  a«  Bght  ae  l«  oeikilBlcnt  wbli  nrenj|iL 

SBCPcUoa*  U  SebMl-kwrla;.— 3lni 
n.  p.  Wilson,  ia  a  paper  read  before  ikt 
EdocatiuoaJ  AcaodaUon  of  Ahbcnia,  Kfli 
bow  la  btv  acfaotd  the  osdiewcd  the  iTnett 
«f  taarka  and  ibutatieal  itjKirtB  ai  pcnikiaw 
aad  falw,  aad  hnpewd  at  tbe  one  ndt  la 
Korem  tho  whole  tebool,  "  Do  right";  aa^ 
a*  the  Ttal  goal  10  be  ivached,  eicrileneeta 
eTrr;lhlo|{.  Inoormci  aenlanen  heard  h* 
anr  p«]ill  are  tepoeUd  la  a  blaoder-boi,  la 
be  oomcud  bf  ihe  >chool.  Oace  a  wo^ 
half  an  hour  U  dtrotid  to  the  retitatrL*  i( 
facts,  drawn  from  Ibo  pubOe  pme  aad 
oiber  Bounca.  Ualt  of  Vftrj  holiilijr  la 
given  to  micraeoople,  ■tteoowopte,  or  olhv 
InetnieliTe  ciUhWoeM.  In  oeonenion  ^h 
the  toadung  of  aindiv  infonnatbn  b  mI- 
locied  caneeraAng  the  old  aiarter*  el  BOtft 
Phjaital  ntltote  ti  attended  to,  end  diaetaf 
i«  onltinitd  ai  aa  element  of  it.  Ib  tUi 
work  Ihe  teacher  finda  infinite  earieif  a^ 
enjoftixmt,  and  lu»  been  "BUcd  with  amea- 
Dient  Btkl  vuthiiilaini  at  the  Ivntciiae  aiagaa 
ol  work  ptipik  did  uab«U(n,  hnnilas  one 
c*clop*diaa  and  book*  of  refttcoM  tor  b 
fermallon  wlirai  the  tcxUbook  wu  tlfiiw 
or  Inadequaia." 

Soiree  of  ilHMpherlc  Dtetrttlli^— 
The  eourm  of  ainio<r>hFrio  eleettldt;  tat 
never  jrel  been  aaiiifactaril;  Indkald,  td- 
tbinigfa  TnrloTB  tbcotlni  haee  been  H^gMtal 
to  aocvunl  for  ic  It  baa  beea  allribeMd  la 
airial  fiktlon,  to  ccmbiutlon  or  oxidatioBi 
to  cTaporatioo,  and  to  eood^ftiatioa,  to  b- 
doctlTO  ot  eoodoctiTo  offceti  of  the  earth'i 
cIcetridlT,  to  ooaTcrtioo  cuneiita,  to  clntfl- 
fitd  oorpuado*  eoenlef;  troin  ibe  enn,  lo  tolar 
radhuloB,  to  the  frtctloa  of  aijneoni  vapor 
aj^einal di;  air,  to  opdlnr^  eurfMctaubn 
of  wal<e,  lo  the  ptodactlon  of  ball,  <ta 
Prareator  Talt  aaggetta  that  Hie  inere  tea- 
taclof  tlio  pMtldcB  of  npof  with  tha  air 
■naj  aafflcc  to  predate  Ibe  eicDcilIn)-!*  cmaB 
potaallal  lequiilte  to  uait  Ihe  aftvoa.    He 
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ktf  BM  had  an  opportiwli;  to  tBTv«U(pii« 
y*  b^poiliMlti.  bail  h«  makaa  %  (*m  Rati. 
■M*  (kM  itIwMrata  bo*  appannitl;  ■null 
lUi  polratkl  may  bcL     "To  iaU«  a  misle 
jtnmi  of  >aler,"  be  tj*,  "la  tba  fona  of  . 
npir  Irow  Uh  »ca  a*  tram  motil  gioBiid, 
i»fiinm  an  awooBt  of  irotkcqaal  tothatof 
1  baoa  for  abowt  halt  a«  boar.    Thii  k 
(hB  out  ■gain,  in  tb«  form  «(  bcai,  b;  tba 
nptf  «lm  it  cowlfia* ;  and  tb*  pouad  cl 
■•t«r,  falling  aa  rain,  aoiM  0OT«r  a  tqiMC* 
(m*  vf  crouMi  la  the  depth  of  rallior  loM 
thn  Doo  fifth  of  aA  Indi.    Iba*,  a  Aflli  ol  , 
aa  iMh  of  rain  np««acBU  a  bonc-pown  (or 
half  an  bnur  m>  «*«rT  h)iiu«  f«M ;  or  <ni  a 
i^Mn  BlU,  aboal  a  mUlka  bonc-powcr  ' 
tor  foanc  boura.    A  ■illka  botact  ironld  ' 
hmtj  haw  aUBJtns-ieeai  aaaaqiiarc  uUa,  ' 
OMaUtratloM  Uka  tUa  tkom  that  »c  can  j 
acsMH  (or  the  moot  vIokM  banieuie*  b;  , 
Iha  Mirp  oat  f  roo  bjr  iba  omk  oondenaa- 
llaa  «f  vapor  rrqulnd  for  ihc  ccncomilaat  i 
ntlft.    Kov,  Ibc  nradcni  kinctia  tbcofy  «<  I 
pue«  (tew*  thai  the  partkka  of  valor* 
Tvor  an  to  uaall  thaltber«w«ioiac*her«  . 
aboal  Iktae  hBodrcd  millioM  «f  tniUiona  of  , 
Ibam  !■  a  rioclc  onbte  inch  of  Minrated 
Maam  at  onllMrjr  aiaNapbcile   pminre. 
TUa  oorTvnponda  M  '/ih*  or  *o  of  a  tubig 
Incft  of  »ater— L  (l,  Io  about  aa  arerage 
■aJB^bop.     Bui  if  oach  of  Iba  lafor  par. 
IUm  had  becN  bj  an;  cauM  alectriflrd  (o 
OM  and  tbo  ■ame  powntlal,  and  all  could  be 
w&t»  la  obKc,  tbe  potential  of  ibe  rajs.dn>p 
falBod  (rOM  Iboin  MMtd  U  Gft;  miUion  ' 
bOUm  tlwca  emM«r.    Thoaiiapptwa  that 
H  Am*  ba  aaj  (■um  vbWh  «oaU  gire  lach  | 
paHUtad  rapor  Uk  dettrie  iKitaalial,  «itn 
H  thai  potoMial  war*  Car  mIIot  than  any 
Ihat  can  ba  ladieaud  bf  oar  Meat  dolkala 
atccinBHcrB,  ih«  aggr^tOon  of  thoM  par. 
iMm  Ima  tainJnp*  vouU  cnrfl;  aipteln 
At  ilmgi  cf  Dm  noai  (oraUaUo  ibvodor- 


I 


■•«  •■  IfM-Ar*  B*d  «ai  Iktscd— 

fMoMar  JanM  P.  Dnrfwll,  «t  LoUgb 
Viirmtir.  baa  pabll>b«4  la  a  Onglt  pant- 
phiM  tao  papen  on  iha  lrq«  area  af  tb* 
Airtfaa  UUU  of  tha  prffrlnca  of  Surtfaflo, 
Ma,  M*  of  a  bematlla  or  apoMlar  orr. 
«yth  appaaca  M  b*.  laisaly  iba  mull  of 
ft*  TiMbnlm  of  >>M  l^^lf  **^''  '^^ 
«M  ilTw  tb*  smtqglMl  «baratt«t  of  tb« 


fanoaiio*.  Tbn*  racks,  ib«  arapilre  aa- 
tcriU  «bkb  faro  oc^  to  lbs  ln»«i«, 
ooa«bt«d  of  proco.allkal«a,  or  riliaa  co^ 
bincd  with  iha  pratoilda  haitt.  boa,  ii»<i, 
and  ma9•M^  aad  with  »I—Im.  Vmixx  lu 
ae«  oondhloo*  at  aad  mar  Iha  aarfaoe,  wlih 
acosM  ID  oifgrn  In  Ibc  atMBapharo^  arm- 
lalrnj;  water*,  etc.,  tbo  protoilda  of  bon 
bcoana  npHI;  («nbt*  otidlaod  Into  Ptrrhi 
or  •eaqaioiUc,  wbkh  b  a  oonpancliolj 
ttabte  pioduot  nndar  ooadkioM*  prtTalltng 
al  tbo  surfanL  Tb«  oMdaliw  of  the  fcr- 
rooa  to  terrk  oilda  ia  attended  wttb  mora 
or  lea*  ooiaplMo  dbmonbormant  o(  tha 
nuptiro  rodt,  llttlo  b/  littln.  HUioi  ar%(- 
nall;  <Mabia«d  wlib  tbo  fvrrooa  raUt  it 
laebiad  a*  *Uka.  SDlMUa  of  Uaie^  nag. 
M»ta,  aord  aluotlna  fono  ft*w  a^jpagalM 
■nung  thnutvliM.  IMubla  aaltar  m  faat 
an  UolaMd  enter*  bito  eotoloa  In  eifnlai. 
la|  walcn,  and  I*  tbo*  at  baad  la  aa*M 
In  the  work  of  WEUbcrtng.  Till*  woric  of 
alUrailoa  hat  gooa  oa  UM8  a  eomplala 
ektofo  hat  been  wtaag^i  mi  onlj  b  tha 
coMpoiHlM  bat  aho  b  iba  arrancaawM  of 
tha  act(lBal  eraptba  rock  fir  iIm  fan*  of 
maleeylar  aitmcika  a  procoa  of  ooneentra- 
tion  baa  gODo  oa  aInaltancoiMir  with  tba 
proccM  of  wMilwriag  decay.  Hemeftiiaa 
ou*  niatrllal,  tvch  u  farrk  oilde,  wa*  oa)> 
locttd  bjr  iiarif  lo  a  drpn  far  fitaler  Ihan 
the  olbcT  caribf  rctldun,  becauar.  In  iha 
ptoeOB  of  conTenloa  from  temHu  lo  f«tTto 
oiidc.  It  ba*  baca  in  (olnlloa,  and  «o  In  dr. 
ca*atai^  aad  baa  bcnco  bacoaw  ftnaU;  de- 
poiilad  «ider  lt^-p««raIUa|;  eoidlilont 
of  uaiform  drcoktloa.  Tbe  |ininaa  bCM 
btieBj  fottovMl  out  hat  ganc  oa  |uft  btlaw 
ihe  aorfan,  wlthla  iba  laace  if  tba  oboi- 
latlne  waitr*.  Tb*  MBW  aallM  hMilidtBtaly 
at  tha  nirfaot  ia  followed  by  waalc  or  dUIta- 
iloo  of  lb*  piodoct*  of  aUcntion.  In  the 
pnani  caM,  the  boil  of  ibe  ore-^odita  aro 
mainly,  il  not  indeed  wholly,  rtplaccmcnla 
of  coraUinc  limeeione. 

lulttXtnt  u  ■  g«)niU(  talharllT.— 
Tbo  "  iUmc  SdcallAqae  "  diHauca  a  cari- 
oua  qiN*tle«  in  elrlne  »a  eatimaia  of  iho 
nloa  of  Jaka  \tne  *a  a  adenliao  write*. 
It  eonitdw*  tha  Jodssaal,  whkb  m*sy  of 
ua  BT*  itady  lo  (pre,  tlnl  aocb  aeleoo*  ta  1* 
lii««ru>d  Into  tb*  framework  of  a  fomaaao 
Uwott*  ihanDOBdeaee*tal),a*tao**T«ni 
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"  Daw  uj  OM  brfloTC  Htfemljr  tint  •  Ma> 
Bcni-b»II  na  b«  Aoi  fron  Ibc  Mith  to  tb« 
moQn  f  BM  Kbat  liana  k  ihtr*  In  Imlag 
k  child  ciit«rUln  *  Unej  o(  Ib«  Und  for  • 
fc*  houn  t  He  koumm  UmMlf  vhti  It, 
ud,  Bbil*  lie  I*  aoraMd,  fae  Uanu,  without 
oiwdoo*  HTuii,  that  lh«  mooa  t«*<il<«i 
Mtouiul  til*  (BMh,  aad  Ibr  Mrth  annmd  tb« 
RUB,  and  that  tlierr  an  tom«  of  (nTltattoa 
and  aiitnnalatlnelJiniiCtc.  .  .  .  1%a  falar 
td«ada«»oh*Ra,fernalhlBgb  buBt  aiioii 
tL  .  ,  ,  I  ttMare  lo  Mjr  that  It  In  adran- 
l>g«oaa  to  iiw{di«  tUUro  with  the  lore  ol 
luustrdon*  adirriitar**,  aod  tbc  ItMc  fat  ibc 
ankDowa  tlutt  tb«]r  find  b  all  the  rc«Duio«« 
of  Jule*  Verne.  Thtj  will  cNo«iuM«r  ml 
dlffioBltitt  aoon  vami^  to  be  dbwoneed 
fnxa  ihtm  MTll«r  Uiaa  thoj  M»d  l«  be. 
Ko*  10  M*  th«  dllBcaliiea  h  iKiioeclmt*  a 
gond  na;  lo  tHDEtiph  nvrr  tticm.  We  lixra 
•11  grovn  timid  and  hcnilatiii^.  anil  It  is  tied 
n  bad  thing  (or  na  to  be  reused  up  lo  ardnr 
incUnwrioal  cnterprisM,  in  which  the  poircr 
of  Mknee  U  exhibited  to  ue  In  tbe  acrrice 
of  aa  eanjeiio  will,  tl  U,  perhaps,  on  tbii 
Mmunt,  u  Ducii  as  toi  tbe  aniiuttRwnt  the^ 
gi>e  oj,  that  v«  arow  a  atrong  liking  tot 
all  at  H.  Veme'a  wotbt.  We  aight.  if  It 
■tfcworth  vbile.  deftad  U.  Verne  on  olhtr 
omaidentiaiu.  When  an  idea  enlen  tbe 
mind  of  a  child,  what  tnatter  b  U  bow  It 
goutheret  Whelhvr  ll  b«  in  •  romaoM^or 
Id  a  leiaon,  or  in  a  icil-book.  or  In  a  faniiliar 
OHiTprMlioD,  make!  but  Utile  iltfTnrvDcc,  to 
iha  rvmlt  ia  aci|ii1[nd.  Ta  icH  a  tnurteca- 
fiAr-nld  boT  tlial  the  dlunond  li  cryitallbod 
carbon,  and  that  fnllllcM  eflorti  hair  bmi 
■Nde  lo  piDduce  H  anMdallj.  b  all  fcTT 
wtU,  btit  wCl  t>t  temenibcT  HT  Are  Ihao 
abMrtet  facts  intcrevtiag  enoneh  to  tlkjl 
PoatlUy;  biM  the  ooatT«i7  la  prabaUc. 
Wben  jaa  [nHc«M  a  lUM  hj  ratatfaig  to 
him  the  adTentarei  of  Cjpnaa,  >*  be  puta 
earth  and  Obareoal  ialo  a  cniciblrv  and  Irin 
to  crjfltallb*  !l  into  a  diamond,  Ibe  «den- 
tUle  faot  win  aol  be  lot^len;  and  aoine 
da;  Cjprlaa  will  tetltv  Into  (he  ba«li|Ej«iind. 
while  the  phTiteal  faoi  will  he  a  ptrmanrot 
aoqdliUha,  aUcb  be  wtU  nv«  to  thti  new 
eanNoanic  ajtnej.  It  t*  more  tban  nin- 
nionlea.  White  U.  Vcma  «ii«rtaiM  n* 
with  adfenturM,  and  (aMena  uriMUii*  [acta 
upon  ■)•,  be  alM  ^f«a  m  a  I4al«  for  aeU 
•no^    With  Mm  il  t*  *||oodt;  puiwim^ 


■mnaic,  alTabl<^  phaaaal,  ittwUoc  all  •!>* 
eodia." 

Crkfcrtt  tmt  "  Balr>6nk«b"— Tbt  a» 
calM  hetM'halr  ladce,  u  li  kMwn  la 
natntattil*,  ia  a  pai«iUa  ot  ih«  crtcM, 
whkh  onlj  baranai  adlre  mder  waMr. 
Pr.  ft.  C.  Hcdoh  rtcMII;  md  a  Matctaal 
bi-fore  tb«  Acadra;  of  NatunI  SttawM  «r 
ruiadelpbia  whick  Indicaia*  ilial  iba  afak> 
Ml  arc  aware  at  tbe  pccuIUHt;  ot  Ihdr  pin. 
altn,  and  lake  adrasiagc  ot  ll  to  |[et  iM  of 
tbtai.  A  lad;  batlag  tnored  Into  a  bona 
■hidi  «>>  ■  baibw  lo*  crkketa,  wu  imA- 
IhI  bT  frcqiicnll/  Sndln^  lli«  bslr-Mafaa 
in  her  water.paUs,  a  abort  tbae  a(lcr  Ike 
water  bod  beeabtoDghl  Into  tlie  ha<M&  Gte 
•at  down  W  valoh  bow  ibe;  nme  tbere,  b 
a  short  time  she  law  *'  a  paitkularli'  iddW 
oric  cricket"  mannt  npoa  the  «dge«(  the 
pail,  and,  alter  lomc  uneaa;  MonneB^ 
bring  tbe  tip  ot  tbe  abdomen  jut  benralb 
iht>  water,  and.  with  a  few  vitdent  Ibrao, 
eipel  ft  black  mvt,  whkb  fell  ilowlj  thnragb 
the  water,  aad,  before  it  rsKbrd  Ibe  bok 
torn,  resolred  ilaelf  Into  one  of  the  w«r«a. 
Tb«  crtcfctt  tceawd  mmA  eibaoMed  bj  Iha 
opttaiioft. 

■mie  EA«t>ar<ia*aktar,-Ilr.]Cullaitg^ 
of  Wamaw,  hu  made  aooie  cipvrtBcBta 
iqwa  llio  rlTteti  of  tobaco»«mnfef,  «blA 
be  dct«nBtn<d  to  b«  a  dbllDcl  poUoB,  rns 
In  nuatl  do««*.  Il*  Bcdoa  oa  nn  K  fwy 
iil!f;bt  when  It  1*  not  Inkalcd  la  latfe  qna*. 
illlro,  bat  II  Man  bccnawa  pawrrful  tn  iJi«a 
who  contract  tbc  baUt  of  "  ssallnwlnc  Iba 
iwnokc"  Thd  toxical  proprrt;  la  not  dae 
cxrioilTClj  10  Ibe  nkoiin*.  bat  tbe  uatka^ 
orro  wbts  diamgagcd  fmn  nlcMlns,  ton- 
(aina  a  aMoad  Mifcal  pitoeiple,  nflnl  mk 
faahic,  bealdea  carbonU  oslde  and  ti7dr» 
■Tank  achL  The  elTetta  prodnnd  b;  nnak- 
Ib2  depend  wpon  the  naiure  of  Iba  lobano 
and  the  wat  in  wbicfc  it  )i  nnokcd.  "Sht 
dgir-amoktr  absorbt  more  poiron  tban  dw 
clfarette-amofcn',  and  be  than  ilia  ptraoN 
wbo  atnakea  a  pipe ;  white  the  one  wbo  wa 
a  medium,  br  which  the  (make  ia  «oiuloclal 
ibrou^  water,  rvduix*  Ibe  dHHertoai  «aw» 
to  a  Bdnbrnim.  Aa  a  rala,  tlia  ll;;ht-colan4 
tobanm  an  luppoaod  t«  be  lb*  Mikkwi,  bat 
fbe;  *i*  aomatliBea  artiMall;  mMlotad  bf 
Ifcawlrala,  tbe  pfcaenoe  <rf  wUdi  b  tlMipp 
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Btt.  TobMcM  are  aIm  Bnenllr  •daher* 
VtA,  and,  if  iIm  ■diUKratias  wmnv  be 
moij,  the  inolca  viB  b«  of  high  tanp«n. 
m^tmi  nab)*  M  aaoM  iadMBuathw  of  ike 

l>tl  pat  hir*.— Some  ■iraa^cuei  ofan- 
UpMlg'  arc  rcconlcd  in  Uic  liree  of  emintiit 
noL  Entwiw  ■«•  Made  fererisb  by  the 
HDcB  o(  Ctfa.  Ambraiae  Put  had  a  palkM 
«ha  >oakl  hint  at  ibc  njlit  of  an  mI,  and 
aether  vbo  waa  nnnlaed  oa  tet^mg  • 
CMfL  Gardan  na  dfapoMd  at  the  ligbt 
efeg^  A  king  of  Folend  aad  •  Montarr 
offVaMeMedaithe  noM  >bM  eCMigd  a|i. 
pka.  A  h  II ■!  Milan  bi  Haaoier,  who  >ould 
attack  a  irlld-boaj  raliaatl}^,  na  awaj  or 
lifated  •beaerer  reaat  pig  was  pnacntnl  to 
U«  *le«.  A  penoD  i*  told  of  «bo  fainted 
■keaefcr  be  aaw  a  roor,  and  ifanittr  Horiea 
•N  irid  of  aotipalhW  to  laiM  and  hoaej. 
tfA^  Biake  obborrcd  (oic*,  Ilairjp  Itl.  of 
naaea  cua,  Dii<«,  apMrn,  tic,  and  Uar- 
■hal  d'Albret  p4-«.  There  «at  "once  upon 
adnc"  a  lady  «bo  ocndd  not  endure  the 
ri^l  «f  ailfc  or  aatia.  The  nua  who  would 
blat  •hcnev«r  he  hMid  a  aerrut  twc«p- 
tag  i*  »ot  ao  iDiwk  of  a  flriBf^r.  ami  the 
en  who  waa  timilart;  affvcted  hy  Um  oaund 
«(  •  bagpipe  UirliM  uaWmsl  ijmpiUiy. 
Bojie  WM  orenocBo  at  btarltg  Ihe  iplaiit- 
tag  of  water. 


Mtoft. — Aeeoidf  og  to  Profcoor 
T.Oktmlltf  nobcKa,of  tbeRotal  Uint.lhc 
oDoj  la  nMalljr  apfllol  to  oidlnar; 
hagMge  M  Ike  hmm  fonnod  hj  mixing  a 
bta  natal  with  a  preriooi  ono,  while  In  kj- 
•idle  laifMC*  It  l«dle«l«a  the  bue  »Mal 
*U(k  ta  *U«d.  Alkija  ate  oaed  la  prefer- 
noa  ID  tiRr«  predoua  metala  for  Tartoos 
cMef  among  which  b  (be  fad  that 
banter  and  more  durable.  Tt>r 
tW  Ihrfr  «Bb«(Jtulkiin  for  pure  ^Id  or 
najr  be  a  valuable  aaur«e  «f  reien«e 
IbN  inwimlir-  Naaon. but  ka*  Do<t 
wUhoal  (oree.  When  a  Imm  metal  ii 
tot  Blitare  wtlh  a  prMiuui 
KdtaM  b«  bom*  Id  ninil  thai  the  >t< 
ka*c  the  qoalitlee  of  pmd 
mai  frMdooB  fn>«n  lirkikw 
nw  forme  a  rery  durtil*  4ll*j  whh 
ta  bwer*  tfco  color,  while  copper 
h>«<ad»*bl«  a«  weU  aa  a  docUlo  alloy 


aiid  bdRklrae  dw  eolor.  A  Irtplir  alloy  of 
soil*.  tflriEr,  and  copper  Mf  be  made  of 
delkalctlfrta;  bat  IttadtlBenlttoaMay  and 
cauaea  oomplicalloM  b  the  ke^ngof  ib« 
amooBti,  and  f«t  ihoae  mMo«  the  limple 
copper  alloy  la  mo*  ahsoiit  wnirereally  uaed. 
Al  Ibe  mini,  the  ifiialilk*  touiiht  aa  unal  i 
deelnble  in  aa  alio;  arc:  1.  Dueiillly;  S. 
Outabilily;  and.  8.  UnUonnityof  conpotj. 
tlon.  The  altoy  Is,  b«aidei>,  eipertrU  in  be 
aonoreue,  or  to  iopan  the  (mo  "  rtas  "  to 
the  coia*  oiniok  from  Si,  and  lo  poaaraa  lb* 
dqpw  of  Tloootily  wUch  will  ensile  It  to 
Bow  osdar  prtwo  kilo  all  the  fine  Hn^  of 
aa  Wftmrcd  iBe^  wMU  at  the  oame  time  the 
moltl  moM  bo  rigid  «nouith  to  retain  iu 
kD|n««4an  whoa  mihwltici]  ia  rough  utage. 
A  gnat  lariirty  of  allort  have  been  ttaed 
for  coinage  In  ihnnotU'ahiitoiT',  frampnn 
prcdout  icttal  down  iBfaooemrtal  wiihoaly 
a  Iraoe  of  predoua  metal  Id  it.  Thote  now 
Id  om  are  not  TOiy  ntunoKnu.  Tlie  Qne- 
nnu  of  alloy*  of  «!lTor  ta  oampiitrd  wiih 
rrtcranco  to  the  tny  pound.  Tlio  oompu- 
tatioD  b  the  cat*  of  gold  alloy*  n  liaird  oo 
the  aliiipilar  ~  earai "  lyMem,  the  lULme  of 
which  t*  probably  derteed  from  the  n^iw, 
a  (mall  flreok  weljikL  Till*  hax  within  two 
year*  ^%m  way  at  the  tWilth  Uiot  to  a 
decimal  ayMom. 

Etkla;;  Chan pagae— The  making  nf 
cbampognr  It  a  procei*  rrfjulrinc  I'lln'mo 
e>re  and  attention  at  cTny  utagn  (or  it 
IcDil  two  yean.  The  H'*P*^  *^  picked  with 
ftpcrlal  palM  to  h<cp  any  of  thorn  from 
falling  or  rcoclihig  bralaee.  Only  Ihr  ]uloo 
of  Ibo  fir«l  prpising  Ii  made  Into  hlj^h-cUn 
wine,  Bud  the  quantity  o[  this  that  nhall  bo 
drawn  ja  n^Ultil  by  wd)(hl.  Vaut  hun- 
dred kllDgrammiTl  are  (illawe>I  for  every 
tortT  i^tlnni  of  wine,  and  nhrn  the  deilrcd 
qnintliy  lis*  been  obtained  the  prMiIng  li 
itoppKl.  The  protrndlnR  edge*  of  the  nun 
wUich  have  oacapcd  Iht  hcarlcr  prm>«urc  are 
f\A  off  and  lubjodcd  to  a  armnd  preiiure. 
the  Jalco  from  wbldh  !■  called  the  fimt 
MIU,  A  third)  pivwun  glrei  the  wrond 
talttr,  and  a  fourth  th*  mlMtt,  juin^  that 
are  eonildcrod  fit  only  for  the  workmen. 
When  the  *ouin  ho  risen  tn  the  wln»-taba 
it  i>  taken  oflT,  and  the  catka  are  ftllod  and 
fumlgntfxl  with  (ulphiir  and  put  away,  not 
(idle  full,  la  the  otlUr,  for  ftnoeaWtloii. 
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I  «W  b  ndMd  00  bM  Mber  Mtk*  vbeii 
I  fenMaudoH  hu  gnbUdod,  and  beoMDM 
i|iilu  cImt  \>y  Uic  time  (he  D«Mmb«r  Awli 
Mt  in.  It  I*  tbcn  nuo^  b)r  briogiag  tm 
getter  lUrtf  or  fortf  ouk*  o(  ihc  mhw 
granV  •■'  blandod.  Tuni*  i*  added,  to 
■milndlH  gTOMc  umI  d«iK«U(.Ml  w  midi 
■kobol  HI  it  raquiftiil.  At  «  hlcr  aUge  i 
MOiyiw  or  dtpoali  (ormii  oa  tha  side  o(  the 
tionla,  ifae  renioni  of  wliidi  rciiuirw  much 
can:  uid  tViW  Mid  moMipaUtkii  (or  terml 
»Mk(.  jUl«rnrd  ft  drup  irf  (ngai  and 
■Iwbcil  U  addsd,  in  pr«f>«rtiwu  varjing  a«- 
eotdtng  l»  the  coimiix  M  wludi  th«  vine  b 
to  be  NOL  FSntlr.  tke  botUce  K«  mfccd, 
vlicd,  and  m  «&  ctA 

Chango  la  Ibe  Calor  tl  the  Ihlr. — 

1  of  dianiia  In  the  color  <A  lielr  oilier 
tbu  U  grar  am  not  unoomnioo.  Vr'orim* 
hi  totMll-miiMi  and  lniUgo-vorl»  n<MilfDO< 
have  their  hair  tumtd  bine,  and  wotlten  In 
copper  grt«ii,br  dcpoiltloii  «t  coletinii-Eaat- 
ter  opoa  H.  Tliii,  hoTorer,  b  onlf  a  *upcr- 
flcutmIeting,uidoaiibe«*>btd«fl.  rrc»- 
lb«  iMonla  a  eaw  of  a  pMlcnt  to  whoin 
anirfato  of  iillocat;ilne  wa*  (dininlMerod 
kfpadcmiicillT  vboto  bair  wm  (hailed 
fnm  light  blende  to  Mart;  Jct-blacli,  and 
Ut  fye*  from  light  blue  to  duk  Mua. 
T^tae  chaagoa  wore  doe  to  incrtaat  of  not- 
aari  pigMtM.  "— r*— —  niatM  a  <••«  of 
K  \nij  eibmwd  felj  xetra  atWr  burial, 
tb«  hair  en  aldch  )iad  eiuu^ed  from  darh 
broBB  10  red.  Ltonnrd  citm  a  cato  in 
whicfa,  alter  de«th.  red  hair  »m  <b>n).'eil  to 
^Tf  *tllibi  thirty  bona.  Other  cmm  Uave 
Iieon  nmtioncd  b  whkli  ibe  tolor  of  the 
tiair  han  br«a  raHouMjr  cliangcd  in  ttiof^ 
■tiii'Ticv  of  ilitnf^ 

Drtlloe  of  Maualwu  IndnttrlM.— A<> 
«onlint(  to  a  klt«  In  till  "  AilgMndnc  Zcl- 
lunff,"  an  and  iodustfr  aiv  in  •  loaor  itaKB 
in  A1j«rin  lliin  in  anr  other  Uttianmiodas 
ciinntrr,  and  tlivir  pro^TPsrirc  dMiine  ix  pm- 
otptihie  ther«  tmtn  dsf  lo  dif.  Panoni 
may  ba  ii«en  wnlklne  in  ilie  Mt«MI  of  Al- 
Bien,  diMMd  In  Mooriiti  or  AtaUan  om- 
lunini,  CTCr;  piece  of  wldeh  t«  of  But«peau 
OrtRla.  Maaj  bcaocliw  of  IndoiliT  are  ex. 
flwt,  oibfni  are  amH;  mt,  aad  all  (bow  no- 
Mtiiakabtt  algna  of  dMSf.  lUnjr  artJtfaa 
otf  Inrapoan  tiiodiielfan  are  humIi  obnper 


Uian  MotttunDodan  fiUirba  of  tho  Mmc  kSidt 
aadarDpnlaRedfoi  that  rcauo;  aadsaar 
■hkfc  at  tba  fin*  0»!i»ea  acta  to  to  ll» 
bmniodaii  an  bt  fadi  Bwopenn  bdiailttift 
Uort  of  the  KaHjr  UohmBaika  attldM 
trhkli  are  tovnd,  aucfa  n*  cat|irt«,<ie4fa)i,  nd 
tabJo-varM,  ara  sol  Al^ptriau,  bni  tS  lloreo- 
oaa  or  Sjrrian  manufaeture.  Arm*  are  aM 
madt^  lot  ih«  >ear<BC  of  tiinn  in  rnrbiddta 
bT  tbe  Fr*ach  tioienunent ;  but  tbr  K*bjlM 
malie  a  bind  of  Iroo  knlt^  ohidl  can  huillj 
be  eallrd  a  •ta^nn.  Tbe  nnlf  aalh*  l» 
dofUT  *till  tooHahiait  in  the  dit  of  Al^nt 
^peaxa  to  bo  rtwomaittng,  and  ihb  It  be- 
canH  Ibe  Algerine  uca  icfmo  to  mtti  £«■ 
rcfMaa  aboca;  bat  th«  women  wear  thacn 
of  Ibe  proraUhig  faahioa,  ailb  Unb  XIV. 
bcelf.  Tlie  eauM  oi  the  deppeidMi  of  )l» 
hamnKdan  iadoMi;  b  the  prewnre  of  &«•■ 
peon  popublkn  aad  iniuinior,  *bitA  hM 
b(«n  ait«a4ed  with  a  mmapa^iBg  dhohw- 
tloa  of  (ho  Torkub  element, 

Arraa  OHkIm.— Profeoaor  K.  ]Volra,rf 
Tlittna,  hat  Koentlj'  pnblbhod  a  woifc  «a 
"AifM  Oiiein*."  is  wUtk,  aoeordtag  <• 
Frnfamor  A.  11.  Sajw,  an  emlMiil  lingnilt, 
be  let*  out  "hh  "tlio  ino<intro*<rTtilib>  Inn 
hitherto  neglcded  dodiina  Uiat  langnap 
alme  >dU  not  intorpnt  (or  u>  the  foiBat 
biMor7  of  our  mos.  WiUwvt  lb*  aU  al 
autliropidogr,  it  In  not  colj  nwlHi,  Ixd 
mlalendiiig,  Tlin  ibcoriM  ball  oa  Iba  a^- 
aumptloQ  Ibai  Ungoagii  and  nra  ai«  tmm- 
cbaugcahlc  uraM,  iiavo  Intreductd  nuUOni 
bill  [vnfiitioa  into  aelenc*,  and  bar*  nn 
lefi  tlirir  Kxr  nil  tli«  [lotillai  of  tbt  dai.  U 
is  uolji  Uin  hLuU  in  ihv  liaiid*  a(  ibe  uu1ud> 
pntogiU  wliliii  ma  teacb  his  the  nbllaar 
(hip  o[  a  p«opV< ;  tbt  lanRoiet  tbe;  rpcaki 
or  »iy  bar*  »poli«n,  «lll  of  tntlf  tell  Ida 
bat  lilUr."  Profeuor  l>.  £chrad«r  baa  puk 
Ibhed,  at  Jdoa,  a  worii  )«cudl^  the  lad^ 
G«ts»nio  no*  from  iba  llagnlallo  ^e,  ■■  In 
whioh,"  B»y«  Profraaor  Sajro  a^bi,  -for 
the  firat  tknr  •  iho(oii|fat)r  crllioU  mdbad 
baa  been  «Bplo;i>d  in  dturKlnlnH  ih*  ite» 
aoler  aad  Madilion  of  pftmltiro  Ai^u  w- 
ciet;  b;  mean*  of  the  record*  of  (p**^! 
and  thd  rc*iilt*  ar«  -nrj  dllTcrMrt  lad»4 
fi«a  ibo  Mtlltc  plctare  of  tbat  ddlutd 
Otamuai^  to  oliich  rktd  and  other  atll' 
ot«  bato  aeeoaienrd  n*.  Tlio  carK  Aijan 
OMOM  baAoro  a*  t*  ■  guaiw  aiul  u(KttUai4 
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,  iuwc<)wU»ud  wlih  ibo  uM  of  owt- 
III,  awl  pratiMlBg  UaMrit  viifa  tho  ikku 
•I  sUi  bM«»  fram  Ika  IndcMMiM  of  tba 
^■M."  WhM  hb  Mck<T  *u  UkD,  Pni. 
•■Mr  fldimder  ifalnlu  nuf  bo  ){>ibwcd 
boa  Om  t«ntfM  left  br  Om  "  pIlcTltUgen  " 
*t  IW  5«l««  UkM,  ■bom  ba  regxnl*  w  Ar- 
Tu«.  Uotit  Pra/MMir  Pcuka  uid  rrofew- 
<f  rtdmtkr  •spraa  Uu  belief  tb*t  bropc^ 
•od  koi  jUI^  »■•  tba  «rigi»k)  honie  of  tbo 
Aftm  tvMy.  rwaktt  eoaaiiUn  tbe  Man- 
li(|>Jiii  of  Arjan  Lwlgiaikw  I*  Imt«  betn 
■nans,  wliil*  licliniltr  (um^u  lb« 
laoda  of  Eunpa  gtamXXj  m 
U»  MM  ptofaabi*  looalUf.  Tb«  (rMcwtca, 
tWPlHtt  M  PretaaoT  Sa;»,  i*  m«  Mai- 
l«  M  abev  that  tbo  dUukt*  In  Uw  M<|h< 
korbaod  g<  Um  Baltk  •tra  tfaoM  *be(«  ilia 
IBM  «r  raeaa  «bo  apolM  tbo  ArTin  bw- 
goagM  «ri|^Ml>7  dwell,  aad  ibu  Ibo  Aryan 
tefadar*  of  Koftbwcrtcm  India  inm  only 
a  lata  aMl  dlMani  abhoM  of  iba  prfariara 
MMk  «ba  vara  •paadfl^  ab«atb«d  I«m  ibo 
mtBcv  popiuhUioa  of  tbo  coudU^  a*  iLsj 
I  tauikward 


i  Msftwar  Is  lb*  aiaaUrat— ^e  of 
dH  nailTO  eiplor«n  of  Uw  HimaUf  an  To- 
ot India  tjla;  br?««d  the  Brlilali 
r,  m;«  Rr  J.  n.  UfroT,  tn  hii  Itri^ 
Awadairan  adihtM,  -•Inoribe*  a  por- 
of  hla  iTWik  al  lbs  back  of  Uomt 
aa  bavbig  baM  oairinl  for  a  tbinj 
ftilla  aking  iba  fact  ef  a  prftcipioe  at 
«t  Sflaen  baodnd  (etc  abovo 
li«i(  Km  «qKm  Irao  p*^  lot 
dn  C«ee  «t  Iba  rack,  tbo  paili  bdoft 
I  bf  ban  o(  Iran  and  ibt*  et  aiouc 
i  fro*  peg  l»  p«it.  lo  M  plaoa  man 
■l|bl««n  iMtita  and  oRan  not  mom 
bIm  iMbM  •)>]'.    NoT«MlMlau;  tU* 
la  vtntunOj  ii*m1  b/  owii  nnjbig 


Carmrj  arib«  Caaalkal  hliadi— Mr, 

CdoU   baa  doKtibod  •onlo  carioiu 

I  of  Iba  9*m  Ilcbridea  and  tbo  Selo- 
ta.  On  OM  of  Ibc  lalnnda  bo  nn. 
<lMi  a  MMlr-fcvpt  boBM,  whkh  ho  arai  i«ld 
•HthoWMrbnnaa.  SnUalaK  tt, bo  fownd 
aMnbarof  Matohaosfaig  fMoi  lb*  toof, 
bwadi  ahM  a  to*  "TM  wn»t»iitlr  li»i>t 
ff,  mktf  dm  affvol  of  Kbloh  ihc;  bocasHi 
■Hfc  a   ItUoh,  ^latMlng   coadng 


I  and  adorned  vitb  lb««oaiia  of  aooL  Ii  *u 
•  Diui'a  baimat  !•  fcaap  tbo  Era  alH>7« 
biinii»)t>  and  ae  Iwr  aa  DM  to  aeorcb  tba 
ttata.  A  »v!l-oolor«d  iMt  ia  «ottb  aboat 
a*  Buidi  «f  a  ««ll-gra«n,  vlgorooa  boar. 
Tht*  la  Ibo  ilrangeH  of  all  Unda  of  100017, 
for  It  Bart  Mror  b«  taken  fras  ibc  montr- 
bovM,  cTon  bImhi  Iba  Ulla  ia  it  U  truib 
ferrcd  from  one  owner  10  anolber.  Tbo 
tababitaoU  of  Saau  l>wi  laland  um  fur 
moMc;  rope-cod*,  about  an  inob  Uildt,  and 
oraaMcnlcd  nkibacartol  (cailion,  uhlchan 
«dm  iboal  ibe  viiaL  Tbo  liavrJcr  oould 
not  obimin  oe«  coUu  ol  tliii  kind,  bul  found 
Ibnn  cuncDl  cvcrynhcnv  TUe  Bpi-cImcDX 
be  boogbt  «ei«  alrnd;  oM,  and  the  tcsili- 
Cta  gnTini  ding;.  The  taaaty  u(  tliu  tiulcM 
tton  Ldand*aoa*I»t«of  neailr-Horkedpieoen 
of  iboll  of  aboni  iba  •!>«  of  our  abln-but- 
lono,  TI1C7  nm  tlTimg  va  puinga  about 
fout  ynrili  lonjt,  and  are  dullagultbed  ub- 
dcr  the  Daniel  of  iiil  and  wbila  nionej. 
Dog-tcctb  arc  ot  liljthcr  i*iur,  and  ownpai- 
able  to  oui  cold  coIiia,  I1i»y  aro  utually 
<rani  on  ■  *irlnj(  araund  the  nock.  Ur. 
CooU  aa*r  a  necklace  ol  ilu«  kind  tbat  vaa 
raluMl  at  aboni  a  liundrtd  dollant  Uartile 
[ingi  aro  alM  worn  oa  iba  breul  for  orna- 
incuia,  and  aa  raluable  money.  Tbe  oir* 
rmc7'Ublo  of  thcic  lilond*  would  bo  abonI 
aa  [ollowi : 

10  oocoanuCssl  atrlng  nf  wbltvmonor. 

10  itHngi  of  «faito.niDBe]r  =  1  Hrla|  el 
red-money,  or  I  dog-tooth. 

Ill  itrln^  of  rtd-tnonoy  =  I  laa,  or  SO 
dolphins'  Icrtli. 

10  ba  =;  1  fine  woman. 

1  balillta.  ur  marble  Hnjr  =  1  head  wltb 
tlio  hrutl-antloni,  or  1  good  beg,  er  1  waful 
young  mun. 

Tbeorr  of  LabrlnaU. — ]«•  Britiab  A*. 
aociaiioD  papor  m  th*  Ihaor?  <d  lubriianU, 
Profeuor  Onbomc  fUyaelde  refcnvd  •» 
>om«  eipcrinwnta  by  Ur.  Tover,  abldi 
■boepd  thai,  wbcn  tbo  roUiinn  Jourval  trilb 
it*  boi  RU  Immorwd  In  a  bath  of  tbe  lu- 
bricant, ihr  miManon  «w  no!  mote  tban 
ono  ti-ntli  of  It*  Tilue  In  ordinary  oUtag; 
an'l  (l)*t  ibp  journal  wai  Iwa*  likely  lo  boat 
■I  liii-licr  llian  nX  Iowft  tpred  ;  and  that  If. 
bCIit  running  the  jdurna)  («i  tome  (lOM  In 
oni!  ilimtion,  a  rerenal  «B*  made,  ffraat 
beatlnit  •raubl  mult.    TU«  «u  to  be  U' 
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d,  in  the  %ht  «f  m  obtMmika  v»iit 

r  Prvfcntr  BftwIiI>i  >kn  iImm  mdM  n- 

ilt  •  difercdop  of  prcMV*  on  tlw  two 

dei  of  the  vt^kal  line  throw^  tbeecftuv 

fnritf  In  ihe  UUm  ipM*  betwecB  Ibe 

I  lad  the  JoBtnel    Ihe  RMiliDiiM  Udoy 

on  aa«  eiile  «r  tlio  othor,  Mcordfa^  u  (bn 

^neadoo  isonc  ■*;  ot  Ihc  olbcr;  fcr.aii- 

bledlf,   the  bwi  and   )*«ni*l   bMsBw 

•pled  M  CM&  other  for  ■  ccrteln  dtoce- 

I  ol  mmln^  ead  irhen  •  revtrMl  we* 

•owe  tlow  voald  ehfee  before  e  re- 

iwMddbeoenplMed.  mi  w«nlil 

'  expUn  vbj  ■  nev  Jouintl  eod  box  iroald 

itwkje  heM  ea  BrM  bciai;  nm,  bovrmr  per- 

k(X  Otcf  Dtgbt  be. 

Poth  kr  retuBloc— AoMnOaglotho 

jliab  Bc^xnir-tlrni-nl'a  rtpctlii,  dnthe 

'  pOiMedog  oonir  villi  elerniing  trnjuencj 

I  the  ordfaur;  Murw  «t  ercnU;     In  18SI, 

M9  deelh*  wn*  te<MnI»d  in  Engluid  alone 

tram  thb  cmm;  In  1«RJ.  ftW,  or  coe  In 

ever?  863  of   ihc  (oial  d«atte  nr^itinvd. 

Fellj  two  fifths  of  the  cim*  \a  ilio  laMr 

j'rar  w«re  dasriflcd  undfir  the  headisn  **•» 

^tUrat  and  ntsttsenot " ;  the  r««t,  1S8.  were 

ulddce.     Of  the  dcaihi  ihroush  aoH'Iral 

r  negllgeiMt^  8S  were  ooculoiwd  bj  npkio, 

ndMHOD,  and  meqihk;  T6  by  kiad  can- 

UDda  I  M  bf  the  tarn  etrooger  add* — 

|fcj4ia«hle*iF.  nitil<^  nittihoiii\  and  tafbcUe; 

14  b;  cblorat ;  1 1  bj  ptiotplMniu ;  idne  b; 

Die ;  aix  bj  dilarod;*e  [  Umr  hj  drioro- 

[fonni  awl  four  by  aoothlng-iirafk     How 

Innio  the  tktiiB*  ol  Iheat  poiago*  to  take 

llhcmafcidcnulU  la  fatal  doemf  Tberactfl' 

^eal  mpnrta  on  Ihe  aobjoct  int*  the  miMakn 

to  i«o  prlndpal  eaniea— the  ciibtig  tir  tak- 

tog  of  onrdoaM  of  mrtain  imtdke  (■>»- 

;  fiolMMw,  and  Ihe  lubaiitBlkii)  of  me 

Hie  or  lobnanoa  tor  anothor,  a*  whore 

bettU*  of  an  ktodt  Of  thin)!*  at«  piM  t»- 

gelbcr  to  Oe  enptiMrd,  and,  in  the  tmtvm- 

neea  of  haal«  ee  to  oniMmivn,  llin  wran^- 

one  h  lakfo.    Tha  remodUa  fw  Uwm  dan- 

ecr*  ought  to  be  abrhiua.    One  la,  Mrer  to 

glT*  u  tofant  an  eplale  or  other  powerful 

eootUait  fviBcdj  wliboot  Sett  ehiainia^  ihe 

MUwUoa  «f  a  doctor.    AmiOmt  la,  thai  bo 

pallMt  taking  powntui  remediee  ebeMM  be 

permlttod,  or  rheoM  peneii  himetU,   to 

nuunre  or  repeat  iba    du«  fatoitdf.      A 

IbM  i«,  nerer  to  plaee  bottlea  or  pacfccta 


MMatatof  pell  an  tlonpbW  of  or  Mai  lar- 
thing  thuieu  be  taken  MevMUf.  foonh, 
nerrr  to  pM  BBf  poiion  brio  boltka,  Jap^ 
or  rupawhhfeddldnaevaByiithcTperHei 
af«  apt  to  aaaoolaW  to  thctr  mtoda  aUh  n^ 
auncea  not  to  ibenwehen  daBgeroaa.  He 
Ian  naedj  I*  anrerai^  It  i*,  not  tofcety 
■traag  tctnadka  OB  ha>4. 

Itlaaen  af  bkr  and  narar  to  rnin 
•ad  Vrfttabltx — }lr.  Enmell  &  0«ff  t» 
eocfia  In  Ihe  "Aiaaikan  KaUmilei''  Moa 
toTMtlgatkoi  be  baa  nude  lo  daUrttdM 
whcthtr  there  may  not  be  a  tow  n(  nlalln 
botwoM  the  ootot  and  Uaror  to  frnlta  aol 
wgrtahlea.  He  wai  Ird  to  hi*  eiperiaM**) 
b7  the  obatrralicD  thnt  to  aee«9Kl  fnjtt 
and  vrgMablea,  nd  ••  ondona,  nirtuUi,  l» 
matota,  and  rwptMtiiaa^  n  whlu  nr  O^M- 
•otetcd  fleeh  la  aeoeapankd  b;  a  BlhWraal 
more  Mioate  flaror  IhM  etitta  to  oihrt  em- 
rietlee  of  the  fame  frrit  or  (cgetabia  hat- 
ing ■  daik-cebred  Seah;  atoo  thai  eci* 
TCBttaUea  ■re'*Ueacbt4*'lo  i^ra  ihoa  a 
mora  dcBcnto  ianr.  The  Bsnal  alu  to  ■»■ 
pi«Tfag  the  qBalUiee  of  fruila  and  ngttfr 
Ue*  to  to  toteaii^  Ike  decfaahle  q«alhlei 
and  (iinunate  Ihe  andeairabte  one*,  h  ti 
eridtw,  thtrcforr,  Hr.  Goff  aa^a.  that,  U  ikn 
(ohx'  of  the  Stnh  liaa  a  dirert  tvlallon  to  IM 
Oaror  and  tendenuM,  ••  hare  a  >>lwUi 
index  in  the  work  of  atkollon.  If  \>y  ahU. 
enlng  the  C«*h  o(  a  frail  we  tan  tthatonia 
add  and  aalidh  j,  or  it  by  datknfcns  the  tmk 
«f  another  fnah,  alrtadf  loo  lenikr  •ndto' 
aipid,  to  the  aamo  oa;,  oe  can  btigbtra  iM 
chaiacterlalto  flavor  and  iiicreaar  tU  ton- 
Mce,  we  hara  patord  a  now  tKuHj  in  mA 
toe  tlie  prodMU  of  NaUito  (utBantivat  le 
our  wasla.  Mr,  OoB  aufiparte  Ui  Hew  I9 
the  duikrn  «t  a  nannbar  of  (miu  and  ftti^ 
lablee  of  peculiar  ^oaliiira,  and  ijiKdn  d» 
Kription*  b7  rartoaa  avlhota,  wUifa  a|ipcat 
lo  be  to  agreoMBl  with  U. 

nc  Barp<SnI  to  Ihr  SL  Lawifait 
Klicr.— It  hne  been  lung  Ljmw*  Uial  ika 
haip^aeal  {litoai  OrBetLmiBrit)  aaa  aaEi» 
Unned  lu  rifil  the  Dulf  of  Si.  LawitniM  far 
tefogb^  forth  iu  Tocngi  1  bat  Dr.  C.  Qart 
Heirlaa  ha*  eolleowd  cTldnKn  itet  l»as> 
laience  ia  that  rjicr  b  tar  mDrr  itmcra}  and 
fiinl  than  had  brni  nipfKBcd-  Hr.  Kap» 
lam  A.  ConcaM,  mU»  IIfm  near  ito>  pilM 
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of  lb*  eipkniioii  o(  ibe  fifw  lato  Ibe  galf, 

Hji  tlMi  ihU  *p«lra  l«  lb*  (MM  •baotlut 

e(  lU  tba  «mI*  of  thai  loodit^r.  uul  iw>m 

op  ud  do*ii  tita  tit.  LaorwBM  to  lu  m^f- 

tim  fa  iiMiiiiiii  UBibtm  tad  ha  tAAt 

Um  k  it  lolcnUr  MMBooa  m  flu-  op  m  tfa 

S^pcMf.    Fran  Um  InlormadaB  ^a^lklMd 

b;  Hr.  OnBlOB  «&d  from  otb«r  dua,  ic  ip> 

f«M  (e  Dr.  Uenino)  ih*t  lb*  barp-Mtl  U  ■ 

rtraBOMt  rMtdni  lit  lb*  til.  LavKsee  1  Uwi 

U  ifwd*  lb*  wiMMr  wndarian  ftbmi,  Hii» 

Uam  tinglj  or  ia  mall  adweb,  MNMdniot 

blogibaid*:  ibadi  MOMdi  Um  rlt**  at 

bail  aa  far  aa  ibn  ftf^euj,  a»4  b  canntou 

brt»a«w  Xnta   Vuchai  and  lIaalcoa>c«n ; 

I  fnqoniiii  *ttb  CMuiiltnbla  nsular. 

*bar««  and  latiiliia  to  food 

Bab  Ibal  ooli|;ref;«t<i  tbcrc  u 

taUMaof  tboiida;  that  It  wcptkidonii 

:  river  aarij  kn  (ba  ainur,  and  ti  panlcn- 

itli  abaadaBl  aboW  rolkl  da  Uudu  In 

V,  Juuarr,  and  the  tmAj  pan  of 

lh*t  It  ibis  pa>a«a  faitbcr  down 

I  alMlp  <a  Ibo  hcBTj  ice  Ln  Iho  ^l( ;  tliat 

'bi  TOWBR  are  born  during  the  latlcr  part 

<IF«h«BaT7  or  carlir  Uareb;  lliat,aa  torn 

^^jattajDiMK  ate  able  lo  ahitl  for  thoDidTBa. 

^^^Hatoila  al  «iiae  rttnm,  panang  P«at 

pVVWam*  ik  gnat  unaban  m  tbdr  wa; 

«f  Iba  riTcr. 

)f«rte-n<IUiC    Pr^pmlw  af 

Ur< — A  eomapoadcat  of  ib«  Loo- 

tm  'TlMMt"    nolleta  aa  a  fact  «ainbiK 

Ua  «int    ptwonal    oipnianc*    ttio 

of  iba  Ainarlcan  air,  partlcolarijr  in 

rm  Tnrk,  fai  •iidtiait  norToui  amdbibir. 

'b  U  (lartlr  an  aff«ct  »f  drjnfM*,  panljr  «!(«■ 

VImI,  ■■  la  wlUMMrd  bj  ih*  po««r  aem^ 

llaMa  obiemd  of  Dsbibig  a  pa-jM  «lib 

Iha  «l«c«ila  arMrk  4aT«lcTied  hy  ahifliiif 

nnr  Iba  carpal     ll  b  obatvrad  abo 

jgi— lar  iMmrin  ol  tb*  cfftci  of  tpir. 

lli|Mni  bi  Ibb  (OUMiy  than  to  Ku. 

tof.     ll  ia  partly   toeal,  (or  ll  i*  mora 

»ar)Ml  ko  Xa*   Yorit  ibui  Is  »mj  olbnr 

pbni.    It  aaraii  l«  ba  «To)rlD|C  a  ntw  Ijpa 

■r  atDd,  and  ■Ufmauljr  pcMibI;  a  srw  pfax*- 

l^pe ;  asd  lb*  Amatfcas  appear*  t«  be 

a  Boro  serroiM  asd  Mora  aplriud 

Oases,  wo  hava  pooalUiltlea  In  our 

af  busnli}' ;  oar  armj  of  tr«inpii 

MhUoab  of  all  «la««^  Ibougb  nalul; 

i(  dM  poaror.  *ba  ass  aot  asitwc  ibe  Mn 


and  alraia  BrecHiofy  to  keep  op  wltb  tbtir 
fellooiv  and  oboa*  ioertla  trisoipbi " — asd 
oar  enaka — "  pMpb  who  oarrjr  ocoontrlcil; 
ahnoat  M  laaaabj,  but  are  reDOgnlud  at 
rMpoBtibb  pcrtont.''  After  aoticing  an 
Inoaaatog  dtnbpatsl  of  ■Ofaail;'  unoog 
«w  aalive^ro  popubllao,  lb«  writtr  men- 
tiont  Mnt  quoiiIoEu  Ibal  lugiftM  thomttlret  i 
"  Aia  aa  bacoaJng  a  aatlcs  of  nadmcn,"  or 
"are  'a  dnebplnB  a  apeeiltllttJ  race  fro& 
Ibote  who  can  endure  the  prewerc,  and  «bo 
\tj  Ibc  nrviTil  of  Ibe  fittiwl  om  farm  tbu 
fnlure  jUnerNsn  ttook,  wbile  the  feeble  In- 
Icllcvlual  nataro)  «ill  become  Irampt  and 
looaika  ? " 

Tbt  Wealbtr  tad  Uratlh^Dr.  J.  W. 
Tripe  read  a  pa|vt  at  Ihe  Idi.-ltorological  Con. 
ferace,  held  <n  cunnvction  "itb  (be  txiadoo 
Health  EihibitiDU.  on  "Ttie  ItcUtiooa  of 
llct(»n>1o;;ical  rbmointna  lo  Beallb,"  ll  la 
on)]'  raceotlj  that  areteioatlt  obserrullcms 
bare  made  the  cDllallun  of  knoiiled)^!  on 
this  aobjeet  poaaible.  Ordinir)'  tariatlona 
of  ibe  bavoiDoler  at  ordinary  eloailoni  pro- 
duce but  Hitic  eSeol  on  bcalib.  At  eootlik' 
erable  eletatjooa  diMgrecable  focUtig*  f^- 
low  ilie  diinlai.>b<d  prcifura.  Korertbclcaa, 
ooOMimptiTe  aad  other  toTalldi  bare  aprri' 
anord  relief  al  mouotaln-etaiiona ;  but  tbla 
wat  b«eauM  tho  Trduned  lemprratur*,  with 
the  total  change  In  Ibo  hablu  of  life,  biotc 
ilian  compenaatcd  (or  the  effcctt  of  the 
ttMrned  pcouurc  In  reaidmoot  a  andden 
(limiaulian  of  atmoapboHo  |;ir(atut«  ii  likelf 
l«  be  allraded  with  an  catapa  of  ETOund-alr 
from  Ibe  Boil,  and  Ihetxrbj  to  tauae  tojury 
M  liMlili.  Cbaagta  of  temperature  when 
■apU  art  liable  to  cauae  denugeueuia  In 
alihor  dlitotloD ;  othtrwbe  Bian  can  alih 
peecaotlon*  endure  a  ranflo  of  about  Sno* 
Fabr,  witboul  mtIour  Injurr.  Bol  oliaiaica, 
hoaovn,  fteniunllr,  aabta  faaUia  an  care- 
f  ullj  adJoNod  lo  tbem,  tap  iha  fouadatlon* 
of  life  amonft  BurefKana.  Tho  direct  Influ- 
cnoo  ol  rain  on  man  li  not  torj  marked  In 
teaipcrato  rei^ooa,  except  bj  Rlrlog  molvt- 
ure  to  tho  air  bjr  eeaporslion  (nnn  tlie 
KTDiind  and  (ram  Tec««ablo  life,  and  by  al- 
tcrfnitthe  loTtJ  of  ground  water.  Oulwider' 
abte  and  auddcn  fluctiulloai  In  Iha  IotoI  of 
the  trroand'watcr  Bonerill^  eaiiw  HI  hoalllx, 
and  it  auch  wilcr  atanda  at  lr"i  than  fin 
feel  below  the  aurf  ace  11  li  daogecout.   Vary- 
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lag  ■ixiiiiiTi  ot  iDol*lun>  la  tho  At  matert- 
tXtf  aSoel  hMllb  uul  oeotfon.  Udit  *lr  b 
■  bctlcr  coMdaeur  of  bcu  thak  diy  klr, 
bcnce  no  fed  mm*  <UI1  b>  lh*«a  Uus 
diptag  ecbfi,  coU  weUber.  Fog^  an  In- 
jDriMH,  not  odlj  «■  Mooinu  of  ibc  npon 
ihey  coBUlfi,  but  bMiMe  ttw  air  I*  tara- 
t«Md  vlih  noUtnm  at  a  low  UMperaisro. 
TarUttMA  Itt  tcmpMature  and  ptcMon  ei- 
aif  a  ooiuMitable  influoioa  on  the  dreaU- 
lloMof  air  eonutned  In  Uw  aell  (pouad^lf), 
and  tbb  frequontl)'  eonuhii  thai  «Ucli 
h  b  Mt  «cU  to  bceatlie.  WIndi  aSoet 
bcnMi  dinetlf  br  pwrnollng  (rapwatlott 
from  iliedcinaadabalncting  beat  froMtlio 
body,  and  ladlrettl;  by  lb«ir  infloMiM  ca 
Iba  ICMpcntara  and  p««mm*  of  Iho  air. 
Bnriet  fercr  preniii  mosl  when  the  ■kran 
tompentun;  u  brtwfva  'la'  uul  67'  fahr. 
DiMn«e*«f  U)c  lungi  ai«  fatal  in  praponio« 
M  Ibe  lovMia  at  tlK  loapuainro  and  tlio 
pfCMnoe  of  CMfu  ot  ■cliliuw  aad  tcft. 
IMMkni  appear  (o  «ibt  botimn  a  \n^ 
Mnmer  tenpcfatorc  and  n>ortallij  Irom  dt- 
arilK*ft.  Tb*  r«l*lia«M  Ixaecn  tlm  wtathet 
and  diMue  are  not  aimn  unitona,  f«r  a 
dlKordUiM  1(U  bwB  obarTTwJ  in  th*  (orrta 
for  ii)iiM|>lri]i:-K>n|th,  typhoid  tortr,  and  aear- 
let  t«T«r,  b«tii*<ni  I^ondcai  and  No*  York, 
and  in  diarrbcpn  betuNfi  London  and  Indi4. 
Beittr  infcinniition  fa  n«nkd  on  lUt  aoU 

IlpHlr»>ph«tM>'lrtt  RIndy  af  Fl^ratt. 
— Bd«rant  I>  KleliuK  Pb.  D..  in  a  paper 
PMd  at  ibc  iMt  moMlac  of  the  American 
A'nvUtlnn  oo  "A  SptctTO - pboUmetno 
Siudf  of  ngmcftU,"  linda  Aat  tlw  trwctro- 
enirpc  Ao>*  lb«t  p%mcQU  oaa  not  b«  («o- 
tidfrrd  e*ni  In  the  ro«ghe«i  approiiaMtion 
M  ndnrting  monochrminlfa  li^l.  b«i  that 
ilipir  afc  more  nearly  nlalol  to  white. 
Ilmct,  "  the  Bttrmpt  to  cxpreaa  the  buo  of 

nnn-l inoBi  bodiea   by  onmpariMn  wilb 

l>ot«t«<1  i>pf<«nl  lints  Ji  fatndc4  ^mn  n 
ttlK  crmotpiion  of  Ihe  nature  of  Ibr  light 
■khb  tbry  t<4tet.  To  dctgnnina  Ihn  bne 
cf  a  (ritment  from  the  aaatiaii  of  ifae  lii^t 
It  TtHMM  I*  •  probltM  in  phyviolpgieal  oft. 
tk«,  iba  Mlnilott  of  wUcli  tariM  «jih  ibt 
(k«««t«r  of  tb*  obMrror'f  cyti  The  tbroe 
primary  cotor-nirTM  tA  ilio  *t«  ibuh  br 
delntalnod,  and  tha  total  tntirMity  of  each 
nn-kngib  of  tb*  fpedram  of  tba  idginaiu 


M«n  b«  dMdad  ia  ifao  preponknt  InAnbd 
by  ib«  coh>M«ima  imo  ibra*  osmpaaMU*— 
nd,  paas,  and  vMat.  finnainf  «p  Mtt 
oC  thoH  eampoBaaa  (or  tlw  aailrc  qnn 
mn,  «c  ebtabi  an  wprrwiow  for  tba  bap 
la  Unaa  of  lh«  lhr««  milnr  afrmllnaa  id 
wUeh  U  U  Ibe  mutlaat.  Id  defuiU  o( 
lU*  nelbod,  ahkh  b  dUkall  of  tnttMm, 
lb*  eurrn  ihiawtWta  w*  an  exprrvtan  at 
ibr  fauo,  tlio  only  ra|«lidl#  for  Iho  ln>«nD» 
tatlauof  >b)<b  b  ptaaiefrtn  UKidatlBI  ttat 
MBUliDQ  of  color  producnl  by  p<|;aMU 
with  the  fonn  of  oint  ropiT*eaUn)[  ibcta.' 

The  lanl^rlara  and  IpplltatlaM  rf 
ItUtan.— The  mansbdure  of  arUclai  (M« 
Irldtem  bM  MMSlly  awnnd  coailflnaWe 
tanportanoe  ihroagh  the  dlaeavcry  of  ptwnl- 
<able  mitbeda  foe  ntaUng  lb*  sroL  ML 
i^on  U  obtained,  In  Roaiia  aad  Callfofal^ 
as  a  br-produci  ta  Uie  working  of  the  «■ 
of  pUttauiiB  and  goM,  ami  la  fosnd  only  b 
the  condflion  of  eialM.  aoi  krgcr  tbn 
gniniof  riop,  or  of  a  flse  powder,  a>d  oft- 
pn  aIloy(d  with  pbitniim  or  oindam.  Il  li 
one  of  tbe  hanlCBt  (iitrttsiicM  kaoan,  kcbg 
ia  tbil  reip*c«  nratly  ihr  |c«r  oj  the  nb), 
is  not  rMdilj  or  ptnnanmily  aaed  tqioa 
by  oxyfitn,  and  In  Minbh  |b  do  tbigk  aci^ 
aud  only  lU^tly  lolubtt  la  m^tia  r^pM.  ba 
pfiocipal  »■«  Mlbcrto  hn«  b(«n  for  thwpdak 
log  of  neM  pena,  for  wliidi  [laipuae  Ibe 
Ri^u*  had  to  b#  lakm  a*  ibvy  w«fe  baaJ, 
and  itold«r«(l  on  wliboxl  working  oter.  na 
dlMOTvcyof  llioprooa«aforworkiii||fridiuia 
If  diia  lo  two  icentlcBwn  of  niidnsai),  Mr. 
John  tlutland,  a  Kold-pica  niaaAracisrrr, 
■bo  found  thai  tt  could  b»  Mellnl  wilh 
phofT>honu :  and  Ur.  W.  L,  Darfley,  >l* 
dcniMd  a  method  for  afttnranl  i  liiaiml 
Ing  lb*  pbeapbonca.  Dr.  Holland,  Mvfctaf 
laf]t«r  piKaa  of  IrUtnm  than  nnld  ha 
fiMOtd  In  Katum,  diaoovtcvil,  afiiY  many 
•iprttmmi',  that  by  heailas  It  lo  a  *hit( 
beat  and  aiUiBR  fibotpheni*,  wtib  a  tn 
ndawea  mora  «t  beatlas,  be  could  obtain 
a  p«rl(ci  fuiloo,  and  eould  pour  out  Ita 
aioltMt  tnrtal  and  |^  a  eattin];  of  U.  T\i» 
pntduct  ptiTrd  Bcaily  u  bard  e*  tbo  aci- 
ur«ljp«Ui*of  itidiiUBiUd  lo  have  neatly  all 
the  proptntM  of  tbs  a»rUl  lladf,  bwl,  n*- 
taloInK  from  T'Sl  to  T'TI  pir  cent  of  |ib»- 
pboma,  wai  liaUt  lo  fuidnn,  and  eouU  bM 
ibertfote  be  aatd  (or  puT]maea,  aa  in  dec- 


^HbU  if^vMBt,  «tuit«  It  woalil  lMf«  la 
^■iBywtivlia*  heat.  Mr.  DoUk;  uadrr 
^^M  A*  tmrmi  of  the  pko^plionif,  uid 
ImJ  em  dila  oonli]  be  elTccuxl  pcrfuU; 
t{  babi  lk«  nBtkl  with  lini«  la  is  dec- 
iJcfanMb  The  ni>tiii(>(.-ttinMl  biKoI  will 
•n  Mttn  U  MDcfa  heat  Kitiioiii  fvlon  u 
At  «Uh«  acul.  Iridium  t>  Mw«d  bf  ■ 
affa  4ldi  banevti  four  iDobM  ui)  dgbt 
UNkAimeta.niaUiiB  iw«iMj~flTc  has- 
fad  rtrelnlou  >  miotiu-,  umI  tUppfaig  tnto 
■  talk  *l  CDtMK»4«Ed  oil  and  caniodani  «r 
tiBiiiii  liii  I1m)7  ue«r  ■>«•  m«  «pa». 
ta(  Im  U  (bicc  it  hoi   been  pnMtblB  M 

■AoBlcaM  iL      It  la  lucd  fnt  drsv.jiUU*, 

bnfbietharabf  pUto,  in  the  miaurKtiir* 

4  pM  md    (Htur  wire;   for  knilr^M 

k  tato  uad  baUacc* ;  for  ttppinf  hjpo- 

;    tor  ibe  ntfs^h*  pain  «r 

liMpit  *»)   f<"  ""^T  'X^*'  purp«Ma. 

at  ik>  aw>t  tmpoTtMit  apiilkaUaiu  b 

the  nnuct-fioiaU  of  t«la|iri(iliic  lotfnt- 

Tboc  pufnU  OBilU*  maoy  pladnvB 

Ad  not  mULio  oc  *tlcl(.    Ur. 

Dailt;  b  mUhk  eipcriaMU,  irlih  «  fair 

iraabB  «1  Madiing  «iiiuw»««tl*l  mMOS,  ia 

IL*  dMtrtc  itoporiilan  or  bHUnn. 

n»  ntUna  Lntr  Citto.— M.  Opp«rt 

nBBll;  Kvl  ■  p*!"'-''  brfiKs  lbs  Atulainr 

pf  iMaipliuB*  uui  UeUai-Lctlrcs  ud  kq  A>- 

tfriM  lB>eri|iilaB  cMtocnUng  liisu-  cjde*. 

Kan  tfan  (v^qr  yeots  t^  lia  Aioonred 

b  tin  iBMTlpUaiM  of  King  iiaiisw  alliBiMM 

I »  filial  tiOMT  c7vUaoFc>f  tkorctQiviknu 

•biA  t*Raliuii!il  tn  liio  jcsr  d.  c  >l£ 

I  •Itenaid  i.»Mitln<td  tkM  thia  frole 

pslad  at  t&H  tnn,  aflor  aluth 

I  of  hDuu  ctkitMoi  nctir  is  Ihn  Mme 

wj«r.    The  kaewMgt  of  ibli  ptriod  aup. 

ymn  wMlououi  aMnmaoidcsl  obwrntiooB 

oaoDK  tba  ttalilwM  tlmd;  wf  moa;  ctait< 

oW  diimlMi.    Tlic*  bc^m  Ike  wkub> 

IkMal  Uw  pofiod  (nxn  iW  jtn  ll,M2tw 

r  on.    Thli  i>  ilw  ihe  ym  in  vhich 

ppnoda  luf  IIm'  Kcii'tiini)  ttt 

I  bcgtn,  o»c  of  bUcIi  GOdcd  a.  c 

I  (■«  eytif  of  HSU  join  aad 

pta;  an  i»patt«u  pan  in  ilw 

il  r-^mriir'atloaii  of  the  uitfabl 

'<  lit  tbnn  totn  rv- 

-1,nifiri«r*,or  iM 

nd  Ml  411M  of  ]*<tn,  niwlwn  vUeh  oc- 

r  n  dM  Whl'.  aooa^la;  M  U.  Oppcrt,  10 
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«xp<«M  llw  lea^fc  of  tim*  bclviwn  ilie  FImJ 
■ii>l  llie  birtli  aT  Abnlaio,  and  fnun  (Im 
birlli  of  Abcsbam  la  Um  tad  «f  Uie  Umm; 


NOTES. 

TmRTt  jntr*  ago  pine*  wtn  plaaM  (a 
IhadologMT,*  iraciot  ButaluulMU  BMs 
VttMx.  n/toM  T«an  •ttvr««id,  m  tlu 
p\mm  Bcre  cat  avar,  oakt  *pnag  up  ipofr 
luconly  ba  iak«  th«ir  plaoet,  Uum  tondisg 
(o  mtotv  «Wt  Iu>lai7  t«lli  was  Ike  oarieat 
roKiutlott  of  IIm  wmOij.  M.  Bmie  Ihw> 
MOhllluBiiKd  suwt,  hi  UluMniioa  of  du 
Mn^lrfor  tiliiWiwo  uaca^  Uts*,  Ihtt  (ht 
^eu dialodgiaK  <b« bicb  in  ih* {Iritona, 
while  ihere  lod  in  lite  Jan  iIm  b«etfa  yi^ 
Tolli  over  bMb,  In  8>iiMrftnd  BHtnidltr 
ilMbofcha^lBi  tluploMof  ihaeaE,Ar,  ud 
biftfa,  and  in  Praula  lb*  ptno  oncrwchM 
on  tli«  o>k  (sd  Ibe  tnn^  likniam  ud  (h* 
Mb  ore  ciUndiog  UicuimUo*  la  tb#  pln^ 
foTMU  of  Raww,  ud  the  b*Kb  y  dbladg^ 
Ibk  Ifaa  absdglaal  piae*  la  EUicrM. 

Ua.  PauiMm  TIimmm  It  Baiin;  a 
ommmH  froM  bl*j:-tnnuee  ilag  ud  IIm, 
vutA  nipcrior  to  the  tcmmt*  pivikiBilr 
Bndo  from  ttiiii  rcfiMc  nulicr.  Uc  nata 
liov  frwD  tho  i:ai-«orkii,  k«u  rtd  of  tho 

a  heir  \ij  cnlcinnti'Ki  villi  c»«l  or  coko, 
then  diiuipaiM  it  fn  ili"  fonn  of  tul. 
phoTCtEd  hjdropm.  Whii*  Punland  tp. 
orient  bmk*  under  ■  Iom)«(  81H  poaa^i, 
Ibiii  mmni,  nnd*c  ths  M«e  ilwifnw, 
cihitdts  ■  poatr  of  cohesion  Dp  10  1,110 
pouad). 

TBI  C^rattaria  p^fiyuMhan,  whnM 
nwBc  tndkotc*  Hi  nbtica  to  Die  UU«fr 
ftt-dtf-TnlkT,  n»;  ttlHr  be  doKsibed  ■*  • 
trarcllnff  plnm.  It  haJ  a  root  lonaed  «f 
koou,  tqr  oUcb  H  aiuvaallr  adrUMa  nbont 
an  isch  from  tbe  pka«  hIwm  Ibe  pUM  in» 
first  iwUfd.  Gi«t7  ytv  another  knot  it 
added,  and  tbli  dn^n  the  pUnt  tinhcr  on : 
ao  that  In  Iw>*it  Tcan'  Uiuc  Ihc  plant  afil 
hai*  trarwlwl  alwsl  laenij  inctm  fiwn  1u 
orif>iBal  plan. 

Tnii  oooiinncd  pubtleoilon  of  the  "  tndei 
Utdkua"  hn>  bo<m  iH>di>ruk*D.  after  at- 
tanipnwnt  *iib  iho  edUurt  and  tho  rep- 
rtecBUIiTet  of  Ibe  iaie  Hr.  F.  LcrpoMt, 
Uio  fonatr  publUbcr,  hj  Ur.  Gcorcc  l^. 
Dtrit,  of  DcbelL  At  (um  waniberat  the 
)onnud  for  llw  currvnt  Ttnr,  harlnR  boon 
nMVMarilj  dpUjvd,  «iI1  coinprl>«  the  111- 
rtWnre  of  Janiiarr,  I'vlinlorr,  %bA  Uarch. 
riirthcr  psblicaiinn  aUI  be  ninde  nontlilr  •• 
naal.  At  Ibe  tnd  of  the  joar,  la  aiMllion 
la  the  uwol  Imlrt  of  munrr,  ttiibaeiitirT* 
■  III  be  tmniiihed  nilh  an  iodct  of  (Uibjrcia 
Is  the  volwBe. 
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Tin  Ovologtnl  l^oriclr  ha*  aiwdtd  Um 
[''WDllaMoa  mL-<lil  tv  llr,  {Icor^  Bmk  fer 
~  '  I  RManbc*  on  fcwU  mIjsm  Mid  pUMo- 
M  wiMiiMlla  g  tbe  HufcUHa  meM  to 
rpMfcaMT  Fatdhiaiid  Rota»cr,  «t  BtMku ; 
Um  LjvH  Qtodkl  to  Prorrawr  H.  G.  SkIvj, 
(or  hi*  loDK'COntiBUfd  <rark  on  foMil  Muri- 
ant laad  Uw  Biplir  Md*l  lo  M.  RcMnL  of 
Ibe  BnuMb  Ummwd,  (or  Im  pcirognpbioal 
mcucliM. 

Tat  "Salunla;  fUri**"  ^tM  mow 
UluMnlMii*  at  ilw  IwiUPg  that  to 
■MMd  b]r  tbo  EnglWi  Sohoot-BMrd  etwD 
twiulaiitoifc  One  k,  ihM  "tb«  tanh'* 
[uli  b  >  polo  pit  ibreagb  the  acnt«r  of  thv 
n,  iihtd>  turan  It  reand."  AnotlKr  pu|.ll 
1  Ibat "  Ibr  MU  i*  lb*  ODlx  rMoarkible 
Id  the  world.  It  »a  dJMvtorad  by 
Dr.  Utingilonc,  uid  rut*  la  Unngo  Park. 
Oh  ucknt  Britain  the  ewolBUiMfti  broufibt 
l_«ut  Maionimta  ihu  JaUn  Ommi  Invadtd 
iCDittit;  B.C.40D;  that  liw woioM " «<>ro 
'iheir  hoirdowa  lliadr  baokivwiib  lortlw*  m 
Ibdr  kMtda  ";  ud  that  the  **  Druidi  were 
M  Mickfit  pMpIp,  tnippoani  to  be  Roisad 
LOBtholl«L- 

Tnt  laiwl   rtp«r1«  hon  Sfdner  "ith 
FRltnovo   to   llw  J/owofariim/a  date  that 
^ltr.C«ld*cllhBBciblbi(«d(pMtiiiai*"sbow. 
tb«  (tkgu  in  ih«  dcTolopiiiciit  of  tbc 
otnnic*  from  tlm  lajing  ol  the  en  to 
bMchlDg."  Nicj   Lh»t  Uwm  Ulklucho* 
dajr,  "ho  Iwd  fonnd  tiMI  lfa«  tcmpera- 
loIjeiAidMi  VM  83 1*  Fihr.,  DOW  Bod* 
■t  thU  of  ib«  Oraltho(b;nm»  k  onlr  1*' 
'  \t^  at  mote  than  10*  bdow  that  ol  ata. 

¥iEMU.  ScHru,  KmiTDf  k  Co.,  Emrn, 

rOtmu?.  •re  now  prodiicinic.  tmtii  ilii rvf. 

of  tb«  BK^gntcsoT  iliu  imOiIiiiiit  uid 

~B|;  fnnuoeo,  two  hundred  cubic  ni«. 

I  of  ■Bter-|pM  [wr  hour,  wlilrh  tnnlaiiu 

Jony-rt||lil  |wrc»nt  of  bydtiii;ca,  nod  fartj- 

~  urp«r«i>nt  ol  cartyiiilc  oxido.     Tlio  km  I« 

lattd   for  wcldiDi:  and  in  tlio  prixluciiiin  of 

ndM^Mil  IIrIiIi.    The  firm  arv  about  to 

Ubtllld  agipariliiii  that  will  gCMrWe  foun««a 

rfltoaaaad  cubic  raotru  od  the  gM  per  da;r. 

In  «  tMAnt  pKpCT  in  W,  Premj  and 

rrViaiii,  Imfori'  (lip  Firoph  Aetdtnay  at  ScU 

riiu^*vi,  »(1i.MitiiJO  U  called  Ui  nalov,  ibc  Kt(lk> 

F  Mane*  ibat  mrtn  and  proWcta  Iho  aiiifal 

|«ifuia  of    plaata,  whibh  ti  ahown  to  ap- 

•oh  Ilw  fait;  bodlea  la  h*  propcrtica 

compcaliloa.    h  tm1«w  the  ■Rlon  et 

(tie  Mida,  I*  bwohiUt  la  dnnta  alkaHM, 

I  not  ael«d  a|HHi  b;  aMtial  aohcnia, 

Itut  h  modifiod  la  tu  eondtlMu  b;  boiling 

^  klkallne  liqiodf. 

la  a  T«Mal   papiv  baloN    iba   Bot*! 

irij  on  "Underfnand  TaMMfUnm," 

^aaaoT  FmlwM.  atl«t  ocMUtrfaii;  th* 

of  anw  that  affoct  thonnaiBatrlo 


obMrrailon*  la  Mltterloa  and  nlnaa, 
grahtd,  a*  Ik*  r«»uli  of  a  lain 
obMnaliooa  faa  aanai^  Aiia«a»'«dt  hot- 
in^  aad  AlpiM-ntlwa;  iMndi,  iliu  tka 
»«aa  thtiwit  giadhM  la  aboot  tonj  ' 
ftct  lor  tt€»j  degree  Fabnsbalt. 


ODITCART  .VOTES. 

QmuL  IliiiiMia,  a  >«■*■■ 
of  OMutdttable  dlwtaiMion  aa  ■  mnltgln 
and  oiplorci,  li  dead. 

Tn  dnih  ta  uuwwwed  of  Bofatib 
Scbmid,  Pro&nor  of  UiatnkigT  at  Jcaa, 

Mr.  John  Fkaaeii  Ciaraau,  wlw  i» 
ceniij  di«d  in  Kagiland,  wa*  lb*  bvntorof 
a  ''BuntUioe  reoortw,"  a  qnioaa  twtrniawl 
in  which  tbv  (un  bomed  oat  U«  path  ht 
rvcr;  hour  of  the  dajr  wbca  ililbia,  and  b. 
dicatKl  bj  the  atnouat  of  rharrinR  tha  enr- 
varjiiii;  Inlanaltj  of  the  InfliMaoft  of  lu 
raja.  Oll>«r  Initrmttnia  have  beca  igitnb 
ed  with  aimUar  ixarpoii^  but  thcU  powtr  ll 
Benemllr  llauM  to  tke  re^tratloa  of  iba 
cbemlcal  aolka  <it  tbe  coi'a  tmj*. 

Hk,  Hoii&n  M.  Wwtaoff,  aitbaok^lit 
author  of  a  "  Uannal  ol  ArAwd^Qr "  taJ 
other  wotlu,  b  dead. 

III.  TVoMA*  C  Aacna,  Dinertor  of  ib« 
Edbibui^  HuaeoMol  StkaoB  •ndArt.&el 
Fabniat;  ISib.  WhDe  a  cuatoma  ckrb  k 
Lirarpool,  be  waa  appoioiad  M  taba  cfaai|* 
of  th*  axl^bit  of  ilut  town  Is  tlia  Grsit 
ExUbilion  of  Iflfil,  II*  afterward  addrd 
to  fail  ustnl  datka  tha  work  of  bctniiwat 
lool  Inalituiiona  aad  idui^atiaaal  eilahiib 
■nmta,  aad  became  a  pcaltaaor  In  Ibe  Uiaa- 

Sui  laalliMkai,  lie  »a*  appcdntod  to  lb* 
uMum  bi  Kdtaburnh  In  IS«a  Amoukto 
•cwntiflE  publicatliini  ar«  a  u-xi-Iwof  oa 
"  Btanoiido  Boiany,"  and  papen  before  tb* 
Rn7al  ^^odnjr  of  Edhtbur^  oii*-GnrUR 
III  tritierla."  oo  aa  nodeiCtibed  vailejv  if 
Hi-iiblr  undiiooe,  on  "TwoSpedra  ot  Fon- 
Diinlfcro,"  and  on  "aoma  objocta  fruo  tbe 
Nicobar  lalaudt  ot  eraat  «ttnoka^ail  intw- 

Ml." 

Ua.  BiiocT  GiURwr  Tmmu.  wbgai 
numi'  i*  InappataU*  aMoekMd  witb  the  b*. 
Hie  or  Tboi>aa.G(lcMM  prootaa  for  maUic 
Meal  from  pboaptioiic  plG-lnm,  diod  Ib  hd) 
on  tbv  In  ot  FobniarT.  Bo  wa*  «du<aM 
at  Dulwkb  Colleite,  BncUBd,  aad  wa>  la- 
tended  for  tlie  iMJiml  tirotMika,  but  lo- 
terod  ibo  gItU  acrrie^  aUle  he  kept  up  »l> 
trit  Ufa  a  alroag  bUenM  la  tha  gnij  af 
diamiaUn.  Tha  Bm  awafiannwwt  ef  d» 
di*co«or;  la  iion-worblnii  whirli  he  and  li* 
fclatl)*,  Ur.  (ilkhriii,  bad  madv,  wu  ^Ht 
ia  a  fiapfr  whieb  ht  nui  bef«rc  the  lf«a 
aad  fiiael  Incilrai*  la  I8T8,  *■  On  tfaa  BW> 
■alka  ef  I1io*pbarai." 
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ARE  VTE  TO  BECOME  AFRICAJSTZEDI 

B«  DESBT  OANKETT. 

^URINO  the  i>ast  few  months  the  presence  of  the  nc-gro  iu  the 
Unitwl  Sut«s,  hia  futora,  and  hia  possible  influence  upon  our 
WoU  bikI  |M>litical  fabric,  havu  bix'oino  a  fvrtilu  nibjuct  of  diaeussion. . 
Dmi  far  the  arguniL-nt  ban  (i;n<Ii,'^l  L>tilir<'ly  in  ono  direction,  all  writvrs  ' 
^■tui|[  to  bo  agtvi-d  Ihal  tho  country  in  ra|>idly  gelling  into  a  bad 
1^,  t^  nianon  of  iu  milhona  of  black  laborers.     Various  remedieM 
lure  bvm  pn.'wribeiJ,  all  of  them  more  or  less  difficult  to  apply. 
■ll  wotiUl  app«ar  ibst  the  wisest  covru  to  pun^iic  would  be  to  first 
^By  tlitt  case  iborougbly,  »»d  make  enro  tliat  the  alleged  patieDt  \$ 
Hly  ill,  before  pouring  into  him  any  naiucoui  draught*.     It  is  pot'J 
He  ihni  bt'  ti>  nx-r-'ly  n  hyiiochondriuo. 
■In  "  'riio  Popular  Science  Monthly  "  for  Fubraarj-,  I8ft:J,  there  ap- 
|NBr»d  an  ortiele  by  Pnife<)<M>r  E.  W.  Gilliam,  en(itl«d  "  The  African 
in  tho  Uniled  SMtes,"  in  which,  by  a  free  handling  of  the  statiRtics  of 
Lbe  but  two  rensturs,  the  author  attempted  to  prove  that  lh«  colored 
Fiiec  is  incrvMing  in  lbi«  country  at  a  much  more  rapid  rate  than  Um.i 
,  and  ibat  consp<|nvntly,  nnb'M  aomc  effectual  preventive  mcaa>J 
I  against  thia  (noreose  be  taken  at  onoe,  w«  are  in  imminent  danger' 
iming  Africanixed.    lie  propo^vl,  as  the  euie  for  the  imjwnding 
,  a  wholesale,  forc«d  migration  of  tho  colored  people. 
[Tbia  artiole  ia  re-enforced  by  another  from  the  same  author,  in  tb«] 
rcmber  number  of  the  "  North  American,"  in  wbich  th«  aainc  viewa 
lUfB  witoiatotl. 

^^■til«M  articles  bave  attracted  much  attenlinn,  it  la  desirable  to 
PHRuun  in  some  dct^L  The  arj^umcnt  upon  which  Profcaor  GU- 
WU  hiicc  Ua  coDclittion  that  the  negroes  are  increasing  faster  than 
Toi.  jtani.— 10 
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tlie  whites  rune  u  follows :  Inuring  Lhe  <le«3d«  l97O-'80  the  vfalttsa 
uicrciiMd,  u]>ua  tho  face  of  tbe  i«tuni&,  39  per  cent,  and  Ibe  hUdu  M 
pisr  vcdL  Froci  tti«  funncr  r.iui  of  increase  be  svbtratts  D  per  cent,  lo 
aocount,  as  b«  nuyii,  for  foix'tgn  initnigratioii,  luaving  30  per  eeot  tv 
repi«»ent  wbat  be  calls  tbe  nuiv«  incrBUC  From  the  )>«r  cent  of  io' 
crease  of  Ibe  blacks,  b«  deducts  3  per  ceut  lo  allow  for  bis  .lutn  I  . 
to  tlie  extent  of  omiMioiis  iu  the  ointh  ceuaus,  '■  Ifaviu;;  .to  yn 
(die).  Tbui  b<'  rwtorws  (he  5  per  cent,  making  a  normal  rate  of  iih 
crc»e  of  35  ]>cr  eeut  fur  ihv  bbickit,  on  the  gronod  that  in  tbe  fDtnn 
thuy  will  increase  moro  rai>iilly  ibno  in  the  pswt.  It  ran  not  bv  dvnii^ 
thai,  with  tbesi?  r.ites  of  iDorease  for  tbe  tivo  ncm,  Fruf^trsor  Gilliua 
is  well  vquippc<l  for  tbe  task  of  Afrioanixing  the  couutr;,  and,  if  tht^c 
fibres,  or  any  approach  to  tliem,  are  correct,  we  may  well  feel  annocs 
for  the  fat«  of  the  "  vrbitc  msnV  govemment." 

^Vitli  tbr»c  flguri.-s  lis  a  baMit,  Professor  GilltAm  goc«  on  to  predict 
ibe  iwpulation  a  eviitury  lieiii'v,  with   r«-STilt8  w  followN :  Northtro 
whites,  240,000,000 ;  Suiillimi   wbit*«,  86,000,000 ;  Soolbcni  black*. 
19^,000,000. 
L      Ad  analysis  of  tbe  autbor^s  curious  method  of  deducing  these  re- 
nuIlA  will,  however,  aid  to  dispel  this  frightful  vision  of  the  future. 
The  incnraM!  of  wliit«  iK>ptihition  between  IB70  and  18HU  was  slightly 
^ess  than  ten  millions.     Tlie  number  of  immigrants  during  this  ](i'riod 
^u  a  little  in  excess  of  two  million  eight  hundred  thouiiaiid.     SuV 
traeting  the  latter  from  tbe  former,  there  is  left  a  number  wbieh  is  tiS 
per  cent  of  the  popniation  in  1870,  not  30  per  cent,  as  Profeesor  Gil- 
liam has  it.     But  wbat  docs  this  30  or  S.t  \>vt  cent  (it  mattcn  not 
which)  r^'pnwenl?     Certxinly  nut  the  inoroisitc  of  naliv*- whit<- 
inierpret*  it.    The  census  gives  directly  the  numbers  of  natin-  v. . 
in  1670  and  iu  li^SO,  and  the  proportional  gain  of  this  class  dnnD;t 
tbe  decade  was  not  less  than  31  per  cent.    Tbe»o  sio  the  figures  wbicb 
he  should  have  osed  in  making  bis  comparitions. 

Now  as  to  the  inercMc  of  ilu>  eolon\i  element.  Pmfcswr  Gilliam, 
at  the  oiittel,  de<iuct«  from  its  rale  of  increa£<«  fi  per  cent,  represcntinic 
about  a  quarter  of  a  milUon  personH,  on  aocount  of  the  impcrfectioaB 
of  Uio  census  of  IB70,  Conoeniing  the  oraiNsions  of  this  ccdmis  little 
is  known,  except  that  they  were  generally  dtntritiuH-d  throiigb  iIm 
cotton  Slates,  weie  largely,  if  not  mainly,  of  the  colored  eU-mont,  and, 
of  that  element,  approximate<l  nearer  three  foorlba  of  a  million  than 
one  fourth,  and  cert^ly  excoixleil  half  a  million.  Professor  Gilliam's 
Hulise<)iirnt  uddilion  of  .">  per  ce.nl,  "  as  an  obvious  consideration  points 
to  the  ooneluNion  that  tlic  blacks  will  for  tbe  fatnro  derelup  in  th# 
Soath  iind«r  conditions  more  and  more  favorabli^"  certainly  ie  nft 
warranted  by  tbe  facte  or  the  probabilitieit,  and,  as  we  are  rciuiaiiitig 
from  what  has  been  and  is,  and  not  fnrni  what  may  be,  it  looks  vtry 
much  like  begging  the  whole  ([uestion. 

Correcting  Profesfor  Gilliam's  statcmenls,  it  appears  that  tbe  ratio* 
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of  i^Q  ^tiring  tbo  put  d«cwle  wore,  aa  nearlj*  as  can  W  Icnnitn.  as 
folJows :  For  tiaUvo  whites,  31  per  ocot ;  for  blacks,  not  above  25  ]>or 

OMlt. 

Bat  all  xaoh  romporiaon!!,  baHed  upon  tlir  rRonlla  of  tho  nintb  cen- 
ns,  ar«  utterly  worthless.     No  reliable  conclimions  regarding  tlio  in- 
creaae  of  negroes  can  be  drawn  from  a  compsrigon  in  wbiob  these  st*- 
tislica  eater.     The  extent  of  the  omissions  can  be  a  matter,  within  cer- 
tain wiilo  Urait»,  of  oonjcelaro  only.     Tbo  only  oompariiton»  which 
yield  rewiltH  of  any  ralQv  are  thosu  ma<le  iK-twccn  tlie  flAtifiticii  of  the 
^^ghth  and  tenth  cenfluseA.     11tat  tbo  fonner  naH,  to  a  certain  alight 
^ktent,  incomplete,  ta  doubtless  true,  especially  in  regard  to  the  col- 
^■nd  element,  but  the  omissiona  were  trifling  ae  oom{>arcd  with  those 
^ppf  tlM  ninth  crnxiM.     A  cotnjMriHon  biMwoen  the  re«itlt«  of  the  rlghtfa 
ud  tenth  oenanseH  ahowR  the  advantage  to  bi;  i-h-arly  in  favor  of  the 
utire  white*,  who  increased  61  per  w^nt  in  the  twenty  years,  while 
the  colored  element  increased  but  48  per  cent.    This  great  increase 
of  the  native  whttcfl  was  effected  in  spite  of  tbo  fnct  that  the  ranks 
of  thu  adult  maleo  wen;  depleted  to  the  extvnt  of  over  a  million  by 
the  casaaUiM  of  war,  which  tbo  ncgrow  acarcely  felt. 

Thi.t  relatively  greater  increase  of  the  wkitea  is  aitstaimtd  by  tho 

conl  during  the  days  of  slavery.     In  but  one  decennial  period  since 

did  the  negroes  increase  as  rapidly  as  the  whites,  and  in  most 

:  tbeir  incream  was  for  less,  as  appears  in  the  following  table,  ex- 

tncted  from  Scribinr*s  "Statistical  Atlas"  : 


DEcane. 


u>  taoo 

<  to  ISSA 

neo 


maonum  c«  mnuui. 


wmuL 

Cnhnwl 

SB'W 

S!fH8 

sa-is 

tV\6 

ai-is 

ES-OT 

M'OS 

>l'41 

54 -M 

WU 

IM* 

insi 

>T«» 

is-oa 

l-II'l 

o-«s 

i9i\ 

S4'8B 

L 


It  will  be  notioo*]  that  the  only  period  dnring  which  the  colored 

mmt  inoroMwl  fuNtcr  than  the  white  element  wa.^  between  1^00  and 

SIO,  during  the  eonlinnam-e  of  the  African  slave-trade,  which  ccaucd 

1807.    It  will  ahra  be  seen  that  tlie  rate  of  increase  of  tho  negroes, 

Ub  ImgtilAT,  shows  a  marked  and  rapid  decrease — a  mncb  greater 

ilifflMW  than  that  of  the  whites' — even  up  to  IS-W,  when  immigration 

from  Ruro|>e  began  to  makn  it»clf  fell. 

Thi*  dei!reaftn  of  tho  colored  race  in  proportion  to  the  wbito«  is  set 
forth  still  inor«  alrongly  in  tho  following  table,  quoted  from  the  same 
work :  i 


A 


] 
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1 

OEinvs. 

rBOraiiwnl  or— 

WMm. 

CUnnd. 

«T8 
81-18 

M-«V 
81-Bl 

ai-M 

IIS'I7 

1837 

le-w 

lf!'39 

tfl-ea 

IB-SB 

HIS 

IX-M 

IS-ltf 

Between  1700  aud  1860  tbs  prc^MtrtioD  of  co1<««d  to  total  po|Kilv 
tion  is  ficen  to  fall  rrum  over  19  [wr  cent  to  Imt  little  in  excos  of  14 
{Mr  oont — %  doerooAc  of  folly  one  foarth.  In  tfae  batf-century  vhidi 
dipped  between  tbe  data  of  the  Brat  cecuias  and  1840,  during  wliicb 
time  iinmigratioD  was  very  slight,  it  decreoud  not  IcM  tlion  ^^^  par 
rant,  althougl)  for  oue  third  of  ihia  period  tlie  slave-trade  was  lii-ii^ 
carried  on. 

Such  Wing  the  hi.ftciry  of  llic  negroes  in  anU-beJium  days,  when 
they  wen:  property,  and  when  every  niiiKiilcration  of  ih^ If- interest 
prompted  their  owners  to  watch  over  their  health,  to  eoooungo  child* 
bearing,  and  to  protoct  and  preserve  tbe  ehildren,  is  it  to  be  supposed 
for  a  moment  that  this  caretees,  improvident,  ignorant  race,  thrown 
eudtlenly  apon  its  own  rc^ourcw,  Hhonld  at  onee,  or  nithin  a  genera- 
tion, take  on  a  rnto  of  increase  nnjni  rapid  thnn  Iwfore  emancipatioa  ? 
Tho  wonder  is,  that  in  the  past  twenty  years  they  have  not  fallen  far- 
ther behind. 

Considering  the  colored  nea  in  this  country  aa  a  whole,  it  is  sern 
that  it  baa  not  held  it«  own,  cilhcr  in  a  stale  of  Blaveiy  or  thtis  far  in 
freedom.  It  is  but  another  illuvtration  of  llie  fact,  that  an  iaferlur 
race  can  not  thrive  wle  by  side  with  a  9m|»criar  one.  Tl  would  seem, 
therefore,  under  the  circumaUnces,  more  profitable  to  study  ways  and 
means  for  preserving  and  stroDgtheoing  tbe  manual  labor  elemvnl  of 
the  South,  rather  than  to  debate  the  methods  of  getting  rid  of  it. 

In  "  An  Appeal  to  Cwsar,"  by  Judge  Tourgce,  iho  i^iicTition  of  the 
future  of  the  colored  element  is  di«cu>t>^'d  fmin  a  somi-wlwi  different 
point  of  view.  Without  oommiUing  himself  as  to  (he  increase  or  d^ 
crcow  of  the  colored  element  in  the  connlry  at  large,  Ib  proiiarlinn  to 
the  whites,  the  author  finds,  upon  a  somewhat  superficial  study  of  tha 
Ntatietics  bearing  upon  the  ijuestion.  that  in  the  South  Atlanlio  and 
Outf  States  the  negroes  hare  inereaw^l  decidedly  in  proportion  to  tii» 
whiter,  wbilo  in  tboso  Stat««  which  ho  olassns  as  border  States  they 
have  relatively  decreased.  TIiIh  uiassing  of  Ihi-  ncgront  in  whiit  may, 
for  ctinvcnieuce,  be  denominated  the  cotton  Slates,  coupled  with  tha 
iy  sbar]>ening  of  the  line  of  ecporalion  between  llw  two  raees — a 
which,  as  the  author  cbims,  becouie«  more  and  moro  aooeutuatcd 
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It  (b(  infnrinr  raov  iii<;rciwf«i  in  nnmbpre  and  adriuiOM  in  education^ 

vill  luii  u  im^Tt tabid  coiiHitt  between  the  tvo  nocit.     As  tb«  negro 

Iwsom  Bumcncally  Ute  stronger,  and,  tlirotigh  edot^Uuti,  «ppi«ciatM 

imt  Mly  hiB  present  poation,  be  wiU  comnivnce  a  mraggte  for  the 

muMrr,  and  tben  tbe  days  of  (he  Ka-Uox  wUI  be  vclipwyl  in  blood 

vA  tliDghter.     Sacb  in  tlu-  condition  to  vtticb  these  ill-fnuxl  Stales 

iR  hurrying.    To  irar>l  olT  tbia  impendlug  cri),  Judge  TourgM;  nrgm 

npoD  Ihe  Gcncrd  Government  the  work  of  cducattng  the  biacka.  Sucb, 

in  brief,  ij  tlie  "  Appeal  to  t'»flar." 

EiJncatioQ  aectns  h>  be  regarded  as  a  unirersal  panacea  for  all  the 
iOt  of  Ihn  people,  bat  in  tbi»  raj"-,  iic<N>nltng  to  the  author's  01m  slate* 
mrat  of  the  aituatton,  the  education  of  the  negroes  wontd  but  pre- 
dpitste  tbe  unpending  conflict.  Our  only  safety  would  neetu  to  be  in 
twTing  ibem  in  ignorance. 

The  wliole  "  Ap{K-4il ""  '\»  lM«ed  upon  the  theory  that  the  negroes  aro 
migrating  southward  from  tbo  bordi-r  Statcit  into  those  of  the  South 
Atlantic  and  the  Gulf  in  groat  naniWrs.  Ilits  theory  the  author 
altempu  to  establish  by  dedactions  from  censns  statistic. 

It  may.  in  paatting,  be  suggested  that  a  careful  n-vieion  of  his 
CgnrM  will  iihow  many  important  nritlmu'iioil  erroni,  which  may 
jfy  very  sntsibly  some  of  Ida  conci  unions.  It  is  nnnecaMary  to 
'oUow  hia  metbods  of  retwooing,  as  tbe  truth  regarding  the  qnesdona 
isane  can  be  arrived  at  much  more  directly.  The  fact  is,  that  the 
negro  is  not  migrating  southwanl.  There  is  no  maj-wing  of  the  col- 
|wople  in  the  ootton  Huten.  In  1860  the  colored  clement  of  thcM 
cs  formed  G6  per  cent  of  the  colored  element  of  the  country, 
n  1880  it  formed  precisely  tbe  same  proportion.  Between  18(10  and 
1>^  the  colord  clement  of  the  country  increased  48  j>er  cent.  Tbe 
same  eb-Rumt.  of  tbe  cotton  States  increased,  in  this  tnterral,  in  pre- 
sisdy  tli*>  same  pro|>ortion,  m-ither  more  nor  less.  These  figure*  are 
eooduMivD  upon  this  point,  and  from  Ihcm  there  is  no  appeal. 

But  tbe  fact  remains  that,  in  these  cotton  State*,  the  colored  ele- 
t  was  in  I6W,  in  comparisoQ  with  tbe  white  element,  slightly 
mger  than  it  was  twenty  yean  before.  This,  however,  is  doc  not 
a  Miuthward  movement  of  lite  colored  people,  but  to  a  decreaae  in 
lu  rale  of  incr^^se  of  the  whites  of  tbo«e  StAte*.  While  the  hicreMc 
f  tbe  native  white  popniation  in  the  eountry  at  large  between  IfifiO 
,n(l  ISM  WM  siMy-one  per  cent,  that  part  of  the  same  element  resi- 
•knt  in  the  cotton  8tato«  increased  but  thirty-nine  per  cent,  litis  low 
nl«  of  increase  among  the  whites  mii;hl  seem  to  establitih  Judge 
Toiir|;eci*s  poxilion,  tl>oiigh  not  in  the  way  he  slatci>  it,  were  it  not  for 
the  fact  that  three  fourths  of  this  increaoe  took  place  diu-ing  the  dec- 
ade bvtween  IH70  and  IRAO.  The  increase  of  whites  in  tbe  South 
ivecrred  a  most  cITcclaa]  ehei-k  dtiring  the  four  years  of  war.  in  which 
rcry  mali;  capatble  of  bi-aring  arm^  was  in  tbe  field,  and  in  which 
uily  lialf  a  mHUon  hUd  down  their  liveti.    tuncc  the  war  the  white 
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nice  tuu  taken  ap  a  rate  of  increase  eqoal  to,  if  not  greater  \^ta, 
that  of  tlio  cuuutrj-  at  large,  a  greater  ntc  tliao  that  of  the  wloired 
pvofilc  wiUiin  tt«  bonlBTf,  and  ibero  is  no  upjtamtit  r<:.i«on  wbjr  tlie; 
slioiild  not  raaintaiD  \u  II  in  uoi,  tben,  a  migration  of  llio  ncgroei 
HouUiward  wliidi  Itaa  c3U!m:i1  tlietr  relative  gain  in  tbe«e  Slat<t(,  Ihii  it 
is  the  losses  of  tJie  white  race — losaea  which,  however,  are  rapiJ 
Iwiog  ni]>aii«d. 

An  tii«  ncgroca  are  not  !iiiTfa«iiig  an  ra))i<lly  at.  th«  wliitwt,  i 
in  the  couutry  at  large  or  in  the  cotton  States,  and  iherefora  arc 
tined  to  become  oonalantiy  of  l«as  nnmerioal  importaace,  the  pr 
neoeaeltf  for  doing  something  to  ward  off  tbe  evils  predicted  b;  ' 
authors  above  quoted  docii  not  appear  to  hx'mX, 
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THE  NERVOUS  SYSTEM  AND  CONSCIOUSNESS. 

By  W.  R.  benedict, 
n«raMia  W  mxnotoai  t»9  laoio  ur  nu  miruunr  or  axnoun. 

IlL 

!  are  beginning  to  hear  lamentations  over  the  realism  of 
time.     Not  only  arc  tlie  gods  duid,  God  i»  di'ad.    Art  finds  i 
place  for  Imagination,  Have  to  avttlng  her  to  devise  wa^fit  and 
for  a  more  complete  photogntphio  process.    Among  tbe  crimes  laid^ 
tlie  account  of  Scitmoc,  tfiU  is  uot  tJte  least ;  indeed,  perhaps  this  i 
sum  them  all,  that  she  has  taken  awaj  our  Lord  and  will  sbov 
Dotfaiiig  in  n-tum  but  the  geologic  formation  of  a  itepnlcbro.     WbE 
this  chaige  is  unjnitt,  radically  unjiint,  it  must  be  allowed  that  the 
maimer  of  oommendation  cinptoyi-il  by  many  adrocatee  of  Hcieiice  u 
responsible,  in  large  measure,  for  our  bread-and-butter  attitude.     Tbe 
faull  lies  in  the  original  ooDstitution  of  oenaio  men — not  that  they  are 
Boieiitist«(,  but  that  tbey  arc  small  scientists ;  men  for  whom  n  f(ir 
or  a  coiiipuuiid,  or  a  root,  or  a  fact  whatsoorer,  is  the  end.    To 
tbe  most  namea  of  the  most  classifications  is  to  be  saved,  to  apply 
ohemLBtry  in  tbe  maoafacture  of  salable  beer  is  to  make  "  calling  ai^ 
election  "  sur&    The  devotion  of  these  little  men  to  science  is  not  only 
at  the  expDiwe  of  all  that  is  highest',  bat  isi  as  wa»  tniiinatcd,  t 
resjwnsibje  for  the  realism  over  which  »o  many  wet-p.     Jlcn  ••■ 
encc^  that  is  to  say  nun  of  adcDCt,  are  not  ac<coantable  for  dcadness 
of  BOuL    The  wonder  with  wbiob  those  early  Orueks  looked  out  uj^m 
the  face  of  all  things  may  not  for  one  instant  be  compared  with  the 
wonder  tliat  Gll«  the  soul  to-day  before  this  stupendous  univene : 
"  Dta  OMSt«nr«lt  itit  Dicht  veTiK<liloi>«t) : 
Delu  8«DB  Isl  eu,  duin  Hon  ltd  todt." 
Beoanso  we  have  learned  tliat  color  is  not  in  sunset  or  rose, 
therefore  no  color?    Is  tbo  marvel  anywise  dimininhM  by  ki 
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"1  HO  Acting  iM  the  brsin  ia  adjusted 

fbrri'  ■*  tiu  MxiD'l  in  bell,  or 

'  "'I  f    Aih]  whorcin  is  tlie 

.  u  i>^;:K*il  the  ooQstruotinn  of  the 

<  I  -.r  f'll'l  {n  Utp  hmin,  and  tlic  Deoou 

il  Till  tile  aniil  uiUi  glwry?     Are 

/  K'lvc«,  noy  the  leas  ri'xl  becMiM 

uriiig,  uhJ  all  this  Itoping  depend  in 

:,>!   iii<'<(  liiglily  orgBiiizol  form  of  inatti^r  the 

'  n-hen  she  aaid,  "  To  advance  in  knowlMlgo 
— y.  oar  ignoniDco  "  ;  and  who  does  noi  won- 
■i.ai  When  mBD  is  brought,  m,  if  h«  is  capable 
■■  him,  fac«  to  face  with  ilu<  dnrknMW  of  myNU-ry, 
ijf  all  that  he  lias  learned ?  We  maj  rest  a«.iur«<l 
I V  of  Diystery  has  not  departed  from  oS  the  fac«  of  the 
■i>  III  iif  tb«i  dc«<|t.  I  know  not  where  this  mrstery  is  greAter,  or 
laUrr  ut  ti  more  manifeHt,  than  in  iliu  n'tnttoii  which  obtains 
\rM  till.'  brain  and  consoioufineM,  between  the  bninand  the  per- 
Hy  that  tbinka  and  feels  and  wills,  lliis  reUttoo  is  a  fact.  All 
we  call  our  lonl-lifv,  from  the  sensations,  the  '*  building-stonoa  " 
.  Itfo,  to  tbe  mon  abtttnct  thought  and  holiest  dr^ire,  stands  de- 
ndcDt  npoD  th«  aotiritiea  of  Dcrve-mattcr.  8iin'ly  no  one  will  be  led 
Bjr,  so  are  these  thin)^  dependent  on  stoniai^h,  lungs,  and  heart. 
I  dtpcadeace  is  indirect,  mediate,  the  other  direct  and  immediati^ 
(wvu  conseioginMS  and  tbe  brain,  between  nerve-matter  and  our* 
atlves,  there  is  a  relation  eloM,  constant,  imnicdint*! ;  we  may  welt 
Mrive  to  reason  upon  the  cbanu!ler  of  this  relation.  Here  at  tlio  out- 
■d,  this  term  reisson  muse  have  elesr  meaning.  I  intend  to  use  tbo 
won!  SM  expresaivo  of  the  process  of  inferring,  of  drawing  a  cone.lu- 
noa  from  premiMs.  I  have  now  no  concern  with  those  who  intui- 
tinly  perceive  trutlis  beyond  the  ti-rriiorics  of  sense  and  inference. 
Thosa  for  whom  th«  immateriality  of  ibc  sou)  is  a  direct  deliverance 
of  oo«sci<MiBii««  nay  smile  at  the  (rrswling  pace  of  my  induction ; 
till,  it  i«  an  honest  and  a  nevdfal  endeavor  to  search  after  those  oon- 
ilu'ioos  f^mpvcting  brain  and  consciousuL-ss  which  the  indnctivi^  infei^ 
Biial  procoss  shall  necMsitate. 
In  such  search,  nothing,  as  I  think,  is  more  important  than  to  bo 
ihst,  in  rvaiMfuing  from  the  knowliilgo  givoD  by  our  senses  to 
eluiotis  which  transcend  such  knowledge,  we  must  proceed  accord- 

1  ditetmeti  rtmemhlancf. 
Two  thiofis  npreing  with,  which  means,  for  i»,  resembling,  one 
nA  the  Mine  tlilnl  ihini*,  airreo  with,  that  i«  n-»crnbte,  each  other  ; 
W  two  thiujfs.  of  which  one  at^rees  with,  that  is,  for  us,  resembles, 
uxl  tlw  other  iloe«  not  agrre  with,  that  is,  for  us,  does  not  resemble,  a 
''■'nl  llifnir    do  not  reMmbto  each  other.     If  tho  manifeautions  o( 
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tiieTvti-mM.ua  iiud  (lie  inauifestationB  of  coosciousoea  dingree.  wen 
unlike  after  our  t>eai  cxaminalioDs,  it  is  unreafionsbto  to  girc  ibcm  a 
cominoa  owise;  the;  caa  not,  by  as  u  ratwoiil  beuigi,  bw  bruugtit  raid 
atush  clow  relation. 

Ponoit  me  to  tuk  attviitjoii  to  s  further  ooDuderaiion.    Keitktf 

X\xe  <lin\rt  kDtiwlcilg«  given  b}  our  senses,  nor  cbia  inforre<i  knowledge^ 

runititlieii  s  soiutii^u  of  the  mystery  wliich  belongs  to  the  subjects  w 

inveetii;atc.     \x  is  often  said  and  &«  oflvn  forgotten  t)iat  all  cxplaaa- 

tion  of  Dxtural  proccmes  co»i>i»t»  volvly  ta  the  resolution  of  involrtd 

combioationi  of  activitin  into  ibcir  elcmcntx.    We  miike  a  fklno  At- 

mund  of  the  cvoluliouiai  wlieu  we  indUt  that  he  shall  tvU  utt  how  the 

biolugical  is  evolved  from  the  a-biolo^ical,  and  he  nmkes  a  false  it- 

naand  of  the  Bpiritoalist  when  he  requires  to  be  told  hovs  niind  kU 

I OD  brain  or  brain  on  miod.    There  is  no  eucU  tiling  as  b«Dg  told  ti»« 

pfaow  of  what  takes  place.      Tho  Htarting-pointifi  ure  unknowable  is 

their  nature  and  in  Uhi  rcftsona  of  their  openUiooa.     If  1  have  not 

eoinpleti-ly  misunderstood  that  vigorous  book,  "  Slodem  Pb^ntcal  Co*- 

««pts,"  the  purpose  of  its  writer  was  to  show  that  the  so-called  bsMS 

of  physii-al  B<!ip]it:e  do  not  repret^ont  entities  any  more  than  the  terns 

vitality,  j»«(ivi',  humanity,  law,  represent  (mlitie*,  but  that  the  basM 

of  pliyuval  ttctdnoc  »tand  for  tlie  preaatt  higliost  general izations  of  the 

mind  working  indaetivdy,  that  these  bases  do  not  exiHt  out  yondw 

among  the  sp«ce«,  but  here  within  the  thinker,  and  that  when  we 

Laffirm  maltor  to  be,  outside  of  ns,  e^^eiiy  thus  and  so,  force  exactly 

Fthns  and  mo.  wo  are  but  repeating  tiie  meditrval  procedure  of  declatti^ 

that  l>cueath  the  oak-tree  there  w  an  oak  nature,  bnn«ith   fannn 

beings  a  human  nature.    Judge  Stallo,  as  I  think,  fonnd  the  mind  at 

its  old  trick  in  Diodem  phyaioal  ecieooe,  the  trick  of  actualiEiog,  sad 

tlimrtiiig  out  yonder  into  spaee,  its  thought*,  its  concepts,  and  of 

,  wontliiping  tbcm  as  lords  of  nil,  exphiiner*  forever.    Rcrvice  is  r«o> 

Mercd  iHve,  not  for  orthodoxy  as  ngainKt  heterodoxy,  not  for  spiritaal- 

BSBi  as  agdnst  materialist,  but  f<>r  all  truth  as  against  all  error.     W« 

■need  to  keep  in  mind  that  the  only  thing  irhieh  can  be  ac-complinbcd 

by  science,  or  by  philosophy,  as  tho  unification  of  tlie  Boienccs,  ia  a 

■detection  and  expmaion  of  resemhlance  between  phenomena  and 

plketveen  the  modes  of  their  activity.    This  may  give  u«  ft  law  of  evi>> 

lutioD  extending  over  aU  manifestations,  a  law  not  |>erche<l  up  on 

matter  compelling  it  to  evolve,  but  a  law  expressive  of  our  feeling  <if 

■Imilarily  where  we  had  previously  felt  diversity. 

Tfaia  rcKcniblanco  is  detected  by  obiavation.  Xow,  obnervation  i* 
a  prooees,  not  a  Uiing.  Its  chaiveter  is  never  dctenntned  by  the  ob> 
ject  observed.  Oboervation  ia  not  an  instrument  posaeascd  by  the 
physictst  alone  Observation  is  an  inttOeetuat  operation,  and  may  be 
iA  genuine,  as  honest,  when  directed  to  thoughts,  emotions,  volitioiM^ 
^s  when  brought  to  bear  on  stars,  rock«,  or  brains.  The  time  hsi< 
RWme  when  the  tnitb  shall  assert  itself  that  philosophy  ia  an  attempt 


md  isRiTrhhi^.     1  hato  not  li«r  h 
.  QT  tlioir  tmmwIiiiU-  ili»cipleA.     Wl 


ID  pablishcd  whicb  sbov  pninitUkIng  research  in  diMinet  psy- 
kl  dvpartnicnU.  RiImi  has  di»cus»ed  tb6  physiology  and  par 
Ar  mtmHiry;  Grant  Allen  bfts  offered  kelp  id  th«"  tangled 
**  of  Kstltetios  ;  Leslie  StepbeD  bu  written  a  ecicaco  of  etJii«, 
IS  his  porpose,  "  to  lay  down  an  ethical  doctrine  in  banoony 
doctrine  of  evolution  "  ;  G.  H.  ScIincitUT,  autbur  of  a  work 
kinul  will,  lus  just  publisbi-d  a  careful  txeattae  on  the  bumaa 

tbe  sUDd-point  of  the  moderu  derelopmeDt  tboory  ;  Profeflmr 
ftt  Jena,  has  set  out  the  reanlts  of  his  obMrvntions  on  tho  aoal 
itild — obKTTations  nuido  witb  (^-atuat  eare  three  liniM  each 
ng  tbv  lint  lUrcii  yean  of  chtld-Iiftst  I  might  extend  iny  liM 
, ;  for  lilts  there  is  no  noed.  We  are  face  to  face  with  the 
of  the  relAtion  between  brain  and  consciousness.  I  have  said 
relation  is  positive  and  constant,  though  few,  except  pbysi- 
sliH?  the  meaning  of  snob  a  fact.  It  moans,  in  the  first  place, 
ngim  uf  nmNciuiMnesi  coincide  with  molecular  change*  in  tlio 
For  every  alteration  in  conscionaneM,  howovcr  iliglit  and  tran- 
en  baa  been  a  molecular  change  in  the  brain.    This  rclatim 

the  wcmid  placv,  that  there  is  a  physical  basis  for  memory. 

we  accept  or  rcjvi^t  locali/nlion  of  functions  in  ihe  cerobnl 
nres,  we  tnuAt  believe  that  the  celt-modific.it ions  which  coin- 
Ji  spectfio  aensattoDS  remain  p<!rmancntly,  thu«  ruroisbing  a 
,  organic  requisite  for  memory.  In  the  third  place:,  this  rela- 
that,  in  a  recollection  of  any  of  our  experiences,  there  is 
Med  a  renewed  activity  of  those  very  portions  of  the  brain 

iTiai  il    tn    III  II    lllli  I  I  Tm»*Wi      TIi«i»  —  »  tMiM<«Mwlant«ll«f  uv- 
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'  otfaer  maaifcstatJous  u  to  neoeasiUtc  a  specific  duxignKtion.  By  ado|ib> 
ing  the  term  peraonalit^Tt  we  abould  affinn  our  bulief  in  the  ciiBtenee 
of  Bome  form  of  being,  which, ybrtM,  is  persUtenily  unlikii  pvcry  oiba 
form  of  being  with  which  wo  come  into  relation.  Here  tho  vl«meiil 
of  ^Kcvbitum,  whicli  is  a  noeesraiy  part  of  all  maoning,  appean, 
"Wlifllicr  wv  ai-oi'pt  com-laiion  or  pcnwnality,  vrc  accept  what  can  no 
niore  hn  ilirtt^ly  i:u<n^tt  ihaii  the  mortality  uf  tnoii  tiow  liring,  or  iht 
retom  of  the  acasooa.  All  reasoning  is  hejond  Um>  facto,  and  is  in  (lita 
a  speculation ;  bat  reasoning  need  bo  do  more  an  unsafe  guidv  onandi 
subjects  as  the  one  before  us  than  on  any  of  the  complex  affaint  wben> 
wo  gladly  trust  itit  t<-»cliiiigii.  Our  demand  of  Reason  must  be  UuU, 
tbougli  xhv  I«ul  n»  beyond  tbe  facu,  sbo  xball  ncrcr  lead  us  contraiy 
to  tbe  facta.  Again,  I  would  say,  it  ahcmld  ba  rorognimd  that  neitbar 
of  the  oonclosiooa  above  indicated  is  a  aulution  of  tJic  mystflry  attend- 
ant upon  GonaciouswM.  Tlie  pnde  of  the  littJe  scientists  iudocvs  them 
all  too  often  to  declare  that,  by  the  firat  of  these  alternatireH,  thry 
have  cleared  away  the  obscurity  which  they  love  to  call  mctaphyaioal 
and  let  in  the  white  light  of  coinprefa«nKion. 

So,  in  turn,  the  other  party,  seining  hold  of  the  fact  of  pcraonality, 
forthwith  Attirm  that,  by  it,  man's  immateriality,  immortality,  anil  di- 
Tioity,  ar«  forever  made  visiblu  in  tbo  light  of  consciousaesa.  Af!  ibis 
ia  quite  aside  from  that  inferenttiil  proccM  which,  a»  reasoning  beings 
we  should  prttscribc  for  ounvelviis.  In  the  n-tation  between  brain  and 
oonaciouaness  one  of  correlation  ;  may  we,  according  to  the  I'vidcnce^ 
believe  it  to  be  one  of  correlation  ?  Phystological  materialtun  is  an 
«xtoDttion  of  the  doctnno  of  conxtlation  to  contictousncas.  It  ia  nn'ilf ul 
to  know  what  ia  meant  by  correlation.  Correlation  is  a  nttt\ssary, 
ndproeal  proHiwIion.  "  Aity  force  capable  of  producing  aootbo 
may  be  produced  by  !l.  Each  mode  of  force  is  cajiable  of  pit>daoiag 
the  otbt^ra,  and  none  of  them  csn  be  produced  bat  by  soma  othar 
aa  an  anterior  force,  Tbo  various  afTct^tionx  of  matter,  beat,  light, 
electricity,  have  a  reciprocal  deiieiidenc« ;  either  may  produce  or  he 
convertible  into  any  of  the  others."  The  materiatiaiu  of  physiology 
extends  this  doctrine  of  eorrdalion  to  consciouaneaa.  Uto  nrell-worn 
langnage  of  Professor  Huxley  ("  Darwin  and  his  Critics  ")  \s  again  in 
point.  "As  tho  electric  force,  the  Itght-wave*  and  the  nerve-vibra- 
tions caused  by  tlic  impaet  of  the  light-waves  on  the  retina  are  all  ex- 
pressions of  the  molMular  changes  which  are  taking  place  in  tbo 
elements  of  tbe  battery,  eo  consciotwnesa  is,  in  0te  tame  Mtttt,  an 
expression  of  the  molecular  changea  which  lake  place  in  that  oervooi 
matter  which  is  the  organ  of  consciousness."  A  short  E«nteiicc  from. 
Dr.  Carpenter  to  the  same  effect :  "  Thtre  it  just  the  aatnt  evidonoa  ai 
what  has  been  termed  correlation  between  ncrvi.'-rorco  and  that  [«>■ 
raary  state  of  mental  activity  which  we  call  sensation  iliai  there  h 
bclwwn  light  and  ncjrc- force."  Now,  tlic  proposition,  fimdaiiii-ntsi  di 
my  papvr,  is  thai  such  a  conelnsion  can  not  rationuUy  \»i  drawn,  un- 
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iem  Uia  ebanictenstica  of  coosoioiistiesi,  2s  we  ttaav  Uwni  ami  are 
ofaTigwi  tu  know  them,  remmbh  ibo  cbaracteristicti  of  brain-atHivily  aa 
we  know  Uiem  and  are  obliged  to  know  them.  It  will  not  avail  lo  mj 
there  are  strikiag  ilifTvrt-nvM  bctwc«n  heat,  slectncitf ,  and  light ; 
tbtxe  are  Ntrikin^  i\-»«.-U)bIauc-c« — 0110  positive,  coosUuit  reaeniblauoe — 
tlwjr  am  ail  modcti  of  irivtion.  Retvttxa  Uk  characteristica  of  con* 
KWnaiiaOT  and  tbc  characterUtica  of  uerrc- matter,  a«  wv  know  tfarai, 
tAtn  are  no  ivtcmblane^a  lehattoecer.  If  Uio  unijilJer  phj-siologuial 
natcfialiats  (for  the  larger  do  ic  fully)  would  but  think  it  worth  their 
wliDa,  and  a  tmly  scientifio  prooedare,  to  fasten  their  att«ntion  upon 
>•■««,  ibvy  might  be  struck  by  its  peculiarities.  The  di«tinct- 
,:.>of  L'OUD(!ti)uiw«n»  in  gvnvral  haw  often  bc<cn  indieatcd.  I 
ibail  restate  them  Uere  as  they  have  b«en  compared  with  nerve-actiW- 
tieE,  arraDf(inK  them  in  pairs  for  the  aake  of  clearness : 
L  Xervc-<ictipUics  : 

AQ  arc  hickIps  of  tit«iisioii  and  motion. 
Contciovtneat-adivUitS  : 
Hone  can  be  couevived  as  extended  or  moving. 
&  yen^-activUka : 

They  may  be  observed  throngh  the  senses. 
Con»ci</u»nc*»-ac(iv  itiea  : 

They  arc  n^rvr  known  through  the  seniwa. 

They  are  external  to  the  obaerver. 
Contcioutnen-tuitivitiet : 
They  are  internal  to  lite  oheemr. 

Eac'h  may  U-  directly  seen  at  the  «ame  time  by  many  observers. 
C<m»eiounu»»-aclivUiiu : 

Tbey  can  be  directly  known  by  one  person  only,  viz.,  he  who 
experiences  them. 

Tliey  cooMst  of  parta  external  lo  eavli  othvr  and  are  divisible 
Coiuciou*naa-wii  0  ittet : 

They  have  no  distinction  of  parts  and  arc  indivisible. 
It  may  sorpriae  some  readers  to  be  told  that  tliis  contnwt  w  fnlly 
rMogniacd  by  many  le»ling  a]>holdcrH  of  evolntton.  Mr.  Spcnfior 
says,  "  TfaoTD  Itos  before  os,  in  the  etndy  of  conteiouiineM,  a  ttims  of 
faeUalMitlatvIy  vrithonl  any  ptrcqatihk  or  eonteiisa(46  community  of 
nature  wiib  the  fae(4  that  have  occupied  ns  in  the  stody  of  the  ni^r^-- 
DOH  ly  steal.'' 

[^. Tyndall  ("Addreas  on  Scientific  Matcrialii'm," Norwich)  says: 

"  T'tr-  paiMge  from  the  phytic*  of  the  brain  to  the  comMpotidinf;  facta 

TimoHsness  is  authinkftbltf.     The  cluwm  between  the  two  cUasea 

<  leoD  is  iuUiUHttaUij  impaaaahU*     Prof(.4aor  llaxivy  says  : 

.  -„  ,;,  iii>thing  whatever,  and  uever  expect  to  know  anything,  of  the 
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Ctepebf  vhicii  tbe  passai^  from  molecular  nwvenaeDt  to  sutce  of  mo- 
tsdousDess  is  effected.    1  eotirelj-  figre«  villi  the  seoae  of  the  paattgi 
from  I>r.  TyndaU." 

Ill  view  of  tbe  disaimilaritj,  the  thorough  diseimikritf,  betvtfn 
n«rve-activitj«8  and  consciousncM-activitipt,  we  are  not  justified  k 
r^f^rding  the  former  u  the  »ote  catiMo  of  the  tnUtr.  Chemists,  «f(c 
a  somewhat  protriK-letl  t-x^inii nation  of  tlio  Hulwtancca  found  in  natni^ 
annomice  the  di*covery  of  Kixtyfoiir  diff^nrent  bodies,  from  whirb  tUf 
can  not,  l>y  any  incana  nine  at  baud,  sc[iaral«  eimplcr  itubxUuiccc.  Thb 
t  dow  not  inUmd  to  aay  that  tbeso  Bixty-f»tir  d«menta  are  alMKilnUlf 
)i{inpl«,but  that  "they  aro  so  as  far  aa  our  laiowledgeextendB."  Sow, 
why  aro  these  «xty-four  elemonta  maiotaioed  to  have  a  real  <rxisteace? 
'Why  is  alamininm  believed  in  as  a  fact  distinct  from  antinwHiy,  or 
aneuic  as  a  fact  distinct  from  bromioo,  and  so  on  throagboat  tlw  lirt  t 
BeoauWi  and  sinipty  bccnusc,  the  states  of  coniici<>n«n<wi  are  pcnitt 
fntly  diHttnci  wlicn  dcalhig  with  tltcM  HO-ealled  cIi-mi^nliL  The  dutm- 
ttit  U  unable  to  ex)>crieuoe  resemblance  between  the  acliooa^L  e.,  llu 
niaoifesutiona — of  alnminioro  and  antimony.  7'her^ore,  and  then- 
fore  alone,  he  says,  there  are  here  different  substances. 

Tliitt  is  the  kind  of  reasoning,  ami  no  other,  that  wo  wish  a{i|i&(d 
to  tlio  subjvct  of  our  examination.  If  tho  psNNagv  botwcon  hnia- 
activity  and  oonscioujinfiiM-aclivity  bo  tinthinlcable,  inldlcctuaHy  iia- 
])>3a8able,  why  ia  il  so?  Not  from  any  a /iriwj  or  "  high-priori "  ineo«' 
ceivability,  bat  because  these  activities  persistently  fail  to  reeemble  o« 
another,  i.  c,  to  produce  in  us  similar  states  of  conectonEness.  Thiij 
can  not  bo  rationally  called  "  diverse  operation  of  energy  mntually  coti> 
vertibh-  like  light,  heal,  and  the  other  pliysical  forces."  Sncli  corre- 
lation is  opposed  through  and  ihrougli  to  cxperieneo.  Hm^  !•  tlie 
irrationality  of  phyaiotogioal  materialism.  This  materialism  mnlieB  a 
I  break  in  the  physical  continuity  of  Natnr«'s  workings;  a  break  foond 
'•  nowhere  else  ;  a  break,  moreover,  which  is  not  found  here  by  any  emu- 
iiuilioit  of  which  wc  are  capable- 
Correlation  retjuirc:*  that  moUon  should  bo  trnnKforrned  into  wDft- 
thing  not  motion,  and  Uien  renune  ita  course  as  motion.  Motion  tft 
up  M  the  [leriplicry  of  the  body  produce*  a  dcfinile  and  mcrOMiralib 
quantity  of  motion  in  the  brain  ;  this  b  well  oalti^!  a  meohaiilcal  pfob* 
lem  out  and  (ml..  We  Sad  do  measurable  eonsciousiiess,  yet  oonfeiuM- 
ness  is  a  reality  ;  we  find  no  break  in  pbpiioal  i)«>oe«8es  elsewlwn?,  nL 
if  correlation  be  trae  here,  snch  a  brx-ak  there  is.  I(  nHll.  f  hop^jM 
clearly  seen  that  this  difficulty  is  nowise  n-lated  to  the  old  nml  worfli-" 
less  difficulty  ttiongbl  to  be  suggewlwl  by  those  who  a*k  the  malerial- 
ist  how  motion  is  tranaforraed  into  eonscionsneaa.  As  (o  the  how  wf 
things  they  have  learned  moat  wlio  have  leamctl  that  iliey  know  nolV 
ing.  Tlio  question  is  ootbowarv  brain-motions  trau^fonned  intocwB- 
\  Bciousnes*,  bnt  the  <jnestion  is  exactly  this,  What  ground  luive  we  W 
believe  that  rich  transformation  exists  ? 


NSRV0U8   SrSTSM  AND   C0N8CIQXISNESS.  ij? 

Permit  me  to  r«p«at  tbe  etatement  that  there  U  so  roiwuniDf^  bero 
iloog  the  "  high-priori "  road  of  incoDcoivabilitj'.  I  Ke  no  more  incon- 
teiv&btUtT  in  enppusing  tbnt  a  brain-vhange  should  be  foUowi-d  by  a 
Uiooght  iban  that  it  Hhould  bo  folluwod  by  an  incruaevd  secretion,  The 
UuDg  iw«do(l  ix,  to  know  the  fact  in  tbo  oaM.  Aro  brain-changvH 
tnunformed  into  cousi-iousoess,  or  docn  the  soul,  on  occasion  of  these 
^chMigM.  respond  in  its  peculiar  language  ? 

Tlte  braii)-chang«B,  as  we  koow  them  and  must  know  them,  oonatst  of 
tiooa^  repalxtona,  motJoos,  and  oo-ordinalions  of  th«  braiu-partidea. 
TltoM,  according  to  the  physiological  nuttvritLlint  and  tbd  young  pbyxi- 
ciia,  arc  Iraosformed  into  staler  of  conaciotuntcea,  which  Htates  aro  not 
uterial  abanges,  but  sepiarat«d  from  them  by  a  chasm  "  iotellectoally 
EBIwoHable."  It  has  been  wisely  eaid  that  tlie  position  which  a  tlior- 
li^gb-going  MJciitifio  OTolntton  oaglit  to  d^-ft-nd  \»  thin  :  thoughl.H,  fctl- 
ingi,  Tolittonit,  any  and  all  HtaiM  of  couHcioiLgni.'Ms  have  no  oiieitcnoc 
f«r  phyiiicat  Mcience.  Indeed,  tbe  annoyance  caused  by  consoioasnefla  as 
anwleas  "  surpIas«go  "  ia  nowhere  more  strikingly  Ulustnited  than  in 
tbe  following  pawMga  from  Professor  nojcley'e  paper  "  On  the  llypothe- 
M  that  Animats  am  Aatomata."    Tbo  author  writes :  "  Though  we 

'  nay  we  rawon  to  diitagrofi  with  D<!»cart«B'H  hypotbiiBin  that  brutcH  arc 
nneoueiou  machines,  it  does  not  follow  that  he  wna  wrong  in  regard- 

'  bg  Ihom  aa  automata.  We  believe,  in  short,  that  they  are  maoliinun, 
OM  p*rt  of  which  (tho  nervous  syMem)  not  only  sets  tbe  rest  in  motion 
ikI  D0-ordinate«  its  movements  in  relation  with  changes  in  surround- 
ing bodies,  but  tM  provided  witb  special  apparaiiiM,  thv  funvtion  of 
whiab  is  tho  calling  into  i-xintvooc  of  those  ittatim  of  conscioumcMi 
which  aro  t<-nnc<i  sensations,  eniolionR,  idciis.  It  may  he  a!»uui<>(},  iht-n, 
tkU  inolovular  changes  in  the  brain  are  the  causes  of  all  the  states  of 
oooKiioiiaDess  in  brutca  la  there  any  evidence  that  these  states  of 
ooiwoioasiiess  may,  convorwly,  caam  those  molecular  change*  which 
gin  rise  to  moMular  motion?  I  sec  no  Nuoh  evidence.  Tlic  frog 
walks,  hnp«,  awima,  quite  aA  welt  without  oonsciouRoess  as  with  it,  and 
if  a  frog,  in  bis  natural  state,  possesses  anything  correspMKling  with 
viiat  wc  call  volition,  there  is  do  reaaon  to  think  that  it  is  anything 
bu  a  oonooautAnt  of  molecular  changes  in  the  brain  which  form  part 

BDf  thoaerioa  lavolvud  in  llu-  production  of  motion.  The  oonsoiousDMi 
pf  brutes  woald  a]>i<«ar  to  be  related  to  iIm^  mechani«in  of  their  body 
■(  a  coilattral  prodm^  of  it«  working,  and  to  be  aa  t-^implelely  without 
luiy  powsr  of  mmUfyiog  that  working  M  tbe  ste^m- whistle  which 
WooiapaniM  tbe  work  of  a  locomotive-engine  is  without  inlluence  u)>on 
lis  machinery.  Their  volition,  if  they  have  any,  is  an  emotion  (?) 
iadkatitc  of  physical  changos,  not  a  cau»e  of  such  changes.  It  is  <(nite 
trgathat  this  rcuoniog  holds  e<|ually  g(KHl  «f  men,  and  tlierefore  that 
all  Astee  of  oonftcionaness  in  uti,  as  in  tbem,  are  immediaUly  canned  by 
niiilocBiu'  cbangra  of  the  brain-FiibstaDce.  It  sooras  to  mo  Uiat,  in  nion 
as  in  bniCMr  then.*  U  no  pn><^  that  any  state  of  comwioiLmeas  is  the 
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L.caose  of  cbange  in  the  motion  of  the  matter  of  \ht>  orj^nism.     If  thew 
rposiUoDfl  me  well  bucMl,  it  follows  that  our  tiKittnl  <-oiii]ition<i  nre  aim- 
ply  (An  tnjmbol*  in  coti»cioujincN«  of  llie  cliangi-s  whiflh  laJti'  place  mXo- 
malii'allif  in  the  organifim,  a»d  that,  to  take  an  extreme  illiiirtnuion, 
the  feeling  (?)  we  call  volition  ifl  not  the  canse  of  a  voluntary  a«t,  bol 
R  itymbol  of  that  etato  of  the  brain  which  is  the  immediate  cause  of 
tli«  act.    Wo  arc  oonitciouH  automata."     (The  italim  in  (be  above  qno- 
tntion  arc  tli«  pro«ent  writvrV)    This  |>ajwnge,  publitlicd  In  1874,  will 
II remain  aRi(]ue  an  an  attempt  to  *'get  on"  in  onr  examination  of  man 
Pvithout  consciousneM.    Oonsciougneea  is  a  collateral  product  of  brain- 
chaoge.     WTiat#ver  may  be  meant  by  "  collateral,"  it  can  not  be  a» 
on«-8ided  an  affair  as  to  save  the  break  in  physical  continuity  pre- 
viously doeeribed.     If  oon scion sncss  bv  at  all  tlic  prodact  of  brain- 
Leliangva,  it  appearw,  and  munt  njipcar,  m  a  Htranger  to  them  obaagoi, 
RdeHtitiit«  of  a  single  one  of  their  features.     Further,  and  with  sinwn 
deference,  I  would  say  that  the  reasoning  in  the  passage  bcfoie  u 
Lseenu  to  me  peculiar.    Consciousness  is  produced  by  brain- changes; 
■Bay  more,  these  arc  the  sole  cause  of  conscioutncHs,  and  yet  there  it 
Ibo  ground  to  believe  that  conBciouHncsit  in  iu  tuni  ever  occwioiis  bnuD- 
KehangcH  or  RiuHoiiIar  movcmenlii.     Volition  la  not  the  cannc  of  a  volun- 
Btary  act,  bat  a  token  that  such  an  aet  ia  taking  place.     Hiig  would  be 
■terme<I  in  logio  a  contradiction,  botb  in  form  and  matter. 
f       When  we  are  told  that  conMiousness  is  completely  withont  the 
power  of  modifying  the  working  of  our  body,  we  do,  indeed,  feel  that 
eonscionancH  might  as  well  give  up  and  ceA.te  to  lie ;  at  the  same  time 
we  know  that  ooneciouitne»i,  in  t  ho  whapo  of  rolition,  is  ad  junting.  direct- 
ing, and  in  manifold  other  ways  modifying  our  organism  from  day 
to  d.iy.     My  reation  for  bringing  up  this  disposition  of  consciouiineM 
was  not  6o  much  to  show  its  deficiency  (which  has  boi^i  well  done  by 
tl)r.  Carpenter  and  others),  as  to  inci.-'t  nyifn  the  fact  that  conscioiisneM 
Ol  not  snsecptililc  of  Ncieniific  iri-altiu-nl  by  any  physical  or  physiologl* 
cal  method.     I  wi«hcd  also  to  show  that  no  half-way  recognition  of 
conncloutmewi  would  meet  the  demands  of  investigation.     Perhaps  tlie 
chiefest  benefit  to  come  from  the  physiologicJll  i«ychology  of  our  day 
will  be  in  this,  that  it  will  make  unmintnkahly  clear  it*  own  inadequacy 
for  a  treatment  of  conscioukncsa  as  such.     I  tniat  I  may  not  bo  mimn- 
deratood  in  this  remark.     I  yield  to  no  one  in  the  belief  that  an  Inc»- 
timable  ndvant.ige  has  been  conferred  on  pnychology  by  physiology. 
It  is  now  posMble  to  study  the  sctis.itions,  bnlli  general  and  special,  with 
ft  thoroughness  unknown  a  few  years  since     The  intimacy  of  connec- 
tion between  brain-changes  and  what  we  term  soul^latcit  liaa  been 
onoe  and  for  all  entablixhed  and  procUimed.     Mndi  may  be  aecovi- 
pltshwi  toward  a  loraliiation  of  functions  in  the  hemispheres ;  the  time 
may  even  come  when  people  at  l.irgo  slmll  know  ibat  most  of  their 
Mnpidity,  peevishness,  and  ain,  rcsnltA  from  unheatlhful  hrnin-actiTitjr. 
Tbo  relation  between  digestion,  rentUation,  sleep,  and  morals,  may 
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Attain  g«n«ral  accppUnoo,  (o  lti«  deatraotion  of  a  lingo  lond  of  the 
world's  miflcry.  All  tliw  iiml  mora  may  come,  bin  phjHology  will 
nover  romovo  or  iiiv«Htign(c  ft  MMte  of  coDsciotuDesa ;  it  will  never 
froat  tlio  itinvr  mcIv  of  a  itiagle  BensaUoo.  Tbis,  if  I  mistake  not,  is 
the  laiaoytag  tbiog  to  tuany  epectaUata,  Tbc  resort  liiu,  for  a  long 
timo,  boen  a  vi{^roil8  pooh-poohing  of  consciouiiicwi,  or  a  ridicule  of 
it  as  somehow  Rynonymone  with  tnt-tiiphyitics  anil  noDtteihte.  It  is  a 
nagnlar  anil  nataral  thing — ningnlar  in  itti  tntcnsity  and  oarrownM*, 
ntontl  in  itit  origin — thiM  conviotion  Among  many  of  tltv  young«f  spe- 
fiiUtto  tbftt  logical  and  peychoUigic-al  iuvcstigationfl  are  hut  ratilo- 
hoica  for  babes  and  fool§,  'Hio  natural  origin  of  this,  I  say,  m  plain. 
The  chairs  iu  many  of  our  colk-g^s  and  unirereitiea  are  occupied  by 
men  nobly  endowed  by  nature  for  ihcir  special  studies,  and  ouiti* 
Tfttod  tlinrogh  yean  of  inrefitigittion  abroad.  Tlicy  linv<-  mx.  however, 
eacaped  tbe  working  of  the  aHi«ooiulion  of  idt^aa.  All  ihcy  have  fwr 
known  about  p<iychoIogy,  lo;;to,  or  ethics,  dates  back  to  a  few  hours' 
perfnurtory  stumliling  over  the  pagos  of  Haven's  **  Stcntal  I'liilosophy," 
Uay's  "  Logic,"  WTiately's  "  Ixjgic,"  Thompson's  "  Outlines  of  the  Laws 
of  Thttoght,"  Butk-r's  "  Analogy,"  Haven"*  "  Moral  Philf.«r.phy,"  or, 
if  fpoeially  fortunate,  Hninilton's  "  Mrtapliysios."  Thc»e  i-xerciscs  in 
loftan  were  held  during  those  groping  years  of  college-boy  experi- 
ence. Here  were  given  all  tlio  fact«  ever  furni>died  for  coming  u>  an 
Roderstaading  of  the  |>roo(Nwea  of  thought  or  the  priucijilcs  of  morals, 
tvreat  in  these  nutlers,  an  interest  natural  to  all  who  Khnro  human 
ture,  was  btaated  at  tbe  outset  of  its  development.  Other  pumuila 
tlut  could  and  did  take  on  tbe  semblance  of  reality  fastened  attention, 
d  led  to  tbe  years  of  toil  that  fittcl  for  life-work.  What  more  nat- 
tbaa  tJiat  heoeefortb  (must  it  bv  mid  forever?)  each  apptrmcb  to 
subject  of  consciousness  is,  for  lhf«c  minds,  an  approacli  to  eonfu- 
I  woma  confounded  t  Tlie  faet  that  I  occupy  a  chatr  in  Ptiilom>phy 
very  mncb  weaken  tbe  force  of  what  I  am  about  to  say  ;  still,  tlio 
iTiction  will  get  itself  eijiressed  with  whatsoever  power  it  may 
re.  llie  work  of  tlie  workom  would  rise  faster,  stand  6nner,  oome 
morv  aniv«.>rM]  recognition,  if  guided  by  iwmc  living  logic,  and  »ome 
ipraciatioii  of  tbe  processes  of  thought,  euiotton,  and  will.  The  fact 
that  in  eonaciousneaa  and  in  consciousness  alone  all  ihingw  are  known. 
}  pliy«eial  ever  fronted  or  ever  will  front  ipun  fact,  a  thing  as  It 
apart'  from  onsciuusn ess.  Wh.it  tJio  physicist  knows  are  not  aub- 
{m  ihfmMicit,  out  of  eonM-iou<cnc:i>s.  Force  and  matter  are,  in 
way  in  which  be  n»es  thi-m  and  iniut  two  ihcm,  ]>rodticts  of  hia 
losntiKs.  He,  the  coiisctons  person,  is  affected  to  and  so,  that  is, 
nado  to  have  sucb  and  such  stMes  of  oonsciousneoa ;  to  tbe  common 
naaabUng  elements  in  thevto  elalcs,  he  gives  a  common  name,  bf 
ivian,  beyond  a  doubt,  in  tlw  exiatmcc  of  a  cauHe  for  these  states, 
lUt  often  failing  to  n-aliiee  tliat  such  cause  is  unknown  and  unkoow- 
le,  1M>1  at  all  rerualetl,  in  iu  essence  and  apart  from  eonsclousnces, 
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^H  by  tbo  abHtract  Icntui  wbiob  be  ha«  formed  to  expmH  iL  The  pb;^ 
^H  lujpcal  i»At«riaUst  can  never  ine«t  the  demaud  wbitb  a  )iroof  of  liii 
^H  belief  reqain^,  \\i^,  ihal  he  shonld  be  abl«  to  coiigidei  Lbe  nerT<w 
^^k  system  apart  from  conHciousDom  before  doclnring  it  tbe  sole  cause  of 
^^k  coowiotuiHNM,  All  thai  in  Ldowii  of  tlio  itiwous  system  is  knovn 
^V  throagb  coiiHcioti»nMS ;  ui  there,  then,  no  imjionanoi',  no  nrcmsity,  for 
^^  Mmtif  f.xaniiiialiun  of  oonsciouiiness  for  those  who  wnuld  give  an  XH-oanl 
^H  of  tlieir  knowledge,  be  itx  content  what  it  niaj  ?  litis  iMHitiou,  rigbtljr 
^B  understood,  will  vindicate  mj-  assertion  that,  for  all  forms  of  investigt- 
^1  lion,  the  need  at  prccenl  is  a  critique  of  knowing,  s  criiiqae  wfaidi 
F  BhaU  be  not  simply  n  " Znrflc-kgfrbcn  snf  Kant"  (profitable  as  tlu» 
nu^t  prove  for  an  nndcrHtaniliii^  of  hix  relation  lo  material t«ni),  bnt 
I  %  critiqne  n-bicb  aball  embody  the  contributions  of  reoent  years  from 
I  invMtigatoKi  in  the  territories  of  tbe  senses,  the  anderstauding,  sod 
I        the  emotions. 

I  It  may  be  asked,  W)iy  shonld  tbix  appoal  for  conwionsneBs  come  n 

^^_  Jato  in  the  prcst-nt  (tiMiiimion  t  Ou^bi  it  not  rarlicr  to  have  preceded 
^^BUw  Rtatenienl  of  the  obar  act  eristics  of  consciouKnt-JW,  and  so  prvrpiit«d 
^^^a  break  in  the  conree  of  thought?  Such  a  break  is,  of  oounx-.,  unde> 
I  sirable  ;  still,  it  is  one  not  to  be  avoided,  as  I  think,  nnder  lbe  uin-iini> 
I       stances. 

I  There  remain  for  coiisid<Talion  certain  special  featores  of  con- 

I  sciouMM-SH,  for  whose  examination  and  e!<tiiiintton  special  entreaty  wai 
I  neiided.  This  solicitation  will  have  more  foici.-  u-liiii  pintail  in  iltrvet 
I  connection  with  the  featares  themselves.  The  writer  vcntuitHl  to 
I  hope  that  those  broader,  more  noticeable  chsraderi^ios  of  oonscioos- 
I  neK>i  which  lie,  w  it  were,  npon  the  sarfaoOt  might  be  left  to  awaken 
I  aliciition  by  tliisr  siitv.  Not  m>  with  mnttcn  now  to  be  brought  for* 
I  ward.  While  iJiere  is  no  purpose  to  leave,  even  for  an  insc-mt,  tUe 
I  territory  of  experience,  we  enter  a  portion  of  that  territory  which,  to 
I  many,  will  be  new,  and  therefore,  without  effort  against  prejudice,  ob- 
I       true. 

■  TWrfl  are  oertaio  special  facts  in  conKionimctiB,  I  e.,  certain  dis- 

I       tinctivo  fcstares  in  each  pcnon's  experience,  wbicb  prevent,  oat  and 
^^MUt,  the  ac«epuu>G«  of  correlation  as  a  proper  aoconnt  of  the  r>  T  •' 
^^Hl)etve4!n  brain  and  consciousness.     Few  would  refuse-  lo  adn. 
^^neneation  is  a  fact,  yet  there  is  danger  of  studying  sensation  with  the 
^^Wnmtion  omitted. 

I  Every  eoDsation  has  fonr  physical  antecedents  whicli,  thongb  dit- 

W  tinot,  are  not  different  in  kind  from  one  aitoilicr.  Tlii*  i»  ■m-h  a  pi»- 
I  ponderanoe  of  the  pbyftical  llial  lbe  other  element  U  likely  tu  go  iib> 
I  noticed.  The  physical  requisites  for  every  seDHatioii  are :  J.  Snntt 
^^B  (Kitward,  exciting  canse  or  excitation — this  is  physical  movcmi^H 
^^^notliing  else  ;  it  may  l>o  of  ponderable  matter  or  of  an  imjionder^H 
V  initmmcnl,  as  light.  2.  Tlie  contact  of  this  pliyeicnl  conditioil^l 
I       moveuii-nt  with  a  sensitive  portion  of  tJio  body.    8.  The  cxcitstHS 
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Mndhioo  of  tho  sttnaitire  ncrre-fibere.  This  is  i>ro<]aoed  hy  Um  oat- 
wsrd  uritattoo,  bui  is  a  purely  physical  and  iow&nl  DcrToas  procect, 
luting  nu  other  rescmblaoLi,'  to  iU  cshh  than  th&t  it  \»  motion,  and 
tiiTiiig  no  rasemMarux  X<i  tbc  amtation  wltich  is  conditioned  ujK)n  it. 
4.  Tbe  cmnafer  of  thi*  oottdilioti  of  Ilic  ncrrc-fibor  to  tho  central  part* 
of  the  tiervoaH  sy«tvtn,  especiallr  to  the  bntin.  Tbe«c  aro  th«  OKchaai- 
cal  aatecRdfint*  for  sooaatioa.  Tbey  axa  sosceptiblo  of  phynol  treat- 
HHQL  They  may,  and  oft^n  do,  opcrati>  without  any  eoasatioti  arising ; 
(BUR  than  this,  they  may  opontlo  so  as  to  produce  a  reflex  actinly, 
eunnK  Tiol«ol  motions,  Btill  witltout  tlic  fiuntcst  appcaraaco  of  scoaa- 
(ioo.  It  is  plain,  tbeo,  that  to  know  anything  abnut  tvnHAtion  wc  must 
pan  from  phri>iology  to  penooal  experience.  It  M>onut  a  juat  charge 
tgainat  tlio  materialism  of  physiology,  both  general  and  raedical,  that 
it  takcA  no  accoant  of  tht  clement  in  a  ecnsatioa-proccH. 

Iluw  shall  wo  c««apc  saying  tliat  the  last  step  in  this  proco«8  ts  tbc 
KoaatioD  iUelf,  which  the  soul  calU  forth  from  itMilf  in  conscquvncs  of 

feaateccd«n(«  de«ribedf  The  sensation  is  no  picturo  of  tho  outer 
g,  tbv  retinal  uaag«  works,  in  all  probability,  chemically  upon  the 
la,  but  that  image  dom  not  and  can  not  get  itself  tranBfcrred  to 
tbft  Mrebral  hemisphcnM.  The  scnitaliuR  is  an  answer  to  thu  excitation 
m  tLe  brain-mass,  arising  from  tliat  image,  an  answer  in  siich  peculiar 
language  that  it  must  be  called  language  of  the  soul — uot  as  thereby 
ttplaining  it  in  tbe  sense  of  resolving  its  mystery,  yet  as  thereby  ex- 
pUiutng  it  in  the  only  way  in  which  explanation  is  au\fiehtre  poasibley 
lii^  by  resolving  the  combined  activitie^p  into  their  elemcnls. 

U  is  a  ODcessary  purl  of  this  discnssiofl  to  notv  tlial  ono  of  tbcse 
flloinitt  is  pcrvonolity,  i.  e.,  a  consciousness  of  the  sensation  as  mine. 
It  isaDui  uufiirtunate  that,  in  dealing  with  this  experience  of  personal- 
ity. lh«  vtnmgtb  and  wca)cnc«  of  tho  development  iheor}'  arc  not 
ri^jblly  estimat«d.  The  trtrength  of  the  theory  lies  in  those  rudiment- 
ary sensations  c«ioect«d  with  infant  life,  and  with  the  organic  pro- 
OMM*  wfaoo  it  Menu  bnt  just  to  ssy  that  only  Jheling  is  present,  i.  e., 
no  tnu  eoiucioaaoesa,  ito  knowledge  of  th«  sensation  as  mine  llio 
vcakncaa  of  tbe  theory,  and  it  is  a  fatal  one,  lies  in  the  failure  to 
tenigaiM  llie  distiiwtion  between  a  matured  idea  of  >ii-lf  which  oouhm 
Qftly  with  T«ara,  and  a  conaciooaness  that  the  sensation  is  mine,  bow- 
ewr  r  -ry  tlufl  sensation  may  be.    I'he  most  primitive  distinc- 

tiooi  .:.  ^  auusnew,  those  of  pleasure  and  [wiin,  can  not  bo  expc- 
rianctd  wttboat  being  known.  When  this  is  realiuid,  the  !nadec|nacy 
of  tha  stleinpt  to  dispense  with  personality,  or  to  derive  it  from  any- 
iBore  elementary  than  itself,  must  appear ;  the  two  factors  in 
bcnomenon,  vis.,  that  which  maoife&ts  itself,  and  that  to  which 
»ta  itM'lf,  are  at  onoo  diKcIosed. 
Mmdott,  which,  tbongb  lying  in  the  so-called  fog-land  of  conscious- 
Ii  yrt  a  reality,  has  been  bronght  forward  as  decisive  aj^inst  the 
UcaCioD  of  evolution  to  tbe  origin  of  knowledge  Memory  is  a  pre- 
f^  axTU.— II 
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re(]titgito  for  all  ptiycluc*!  dcvelopinvnl.  ITnleu  ire  can  comp«i«  the 
experieiK-p  of  yvsXvjAwj  with  the  expcrit^iicQ  »l  xa-A%y,  nay  advance  of 
oureclvc^  fmiii  ttii!  brute  condilion  is  impostdbk.  Now,  mucIi  compari- 
sDQ  diMiituicin  ibal  the  ^rsfex[>efiet)c<eaboald  bare  been  known  um  mitick 
From  ihU  dc-niaDd  tbero  is  do  cseape.  Complying  -sritb  it,  ftonutbtDg, 
•omv  form  of  being  callod  )>fr8onalitjr,  must  lie  at  tbe  bottom  of  [lit 
inner  Hide  of  our  natuiv.  I^tzc  ha»  pvrtiocnily  aaid  :  "  We  ba?e  thk 
imity  of  contciouHDVM  not  becauM  we  tyjpear  to  ouni'lrcs  to  ban  it; 
v«  haro  it  because  wc  Kp[)ear  to  oursttvea  to  have  it." 

In  *»cb  MinHation  there  is  oonBcioutineds  of  self  iu  a  |>artictilar  Btatft 

Our  sensationti  are  varied  and  suocefsiTe.     We  bear  tbe  sound  of  a 

bell,  then  of  a  raiJway-train,  then  of  tbe  wind  ;  we  see  cloud,  mocn, 

and  rooantain-top.    Ilero  wo  bavo  Ute  wnsMion,  tbe  ancceMuon  of  aea- 

eations,  the  discrimination  of  Hcnaations,  and  discrimination  of  thio^ 

by  the  scnMutions.     Devolve  tliis  wboUi  buxtncsa  upon  ncrre-nialt<f  is 

tbe  cerebral  bemtBpbcr&s.    la  aucb  aaoriptioD  of  function*  ratiooa)? 

hla  it  in  keeping  witb  our  knowled||[e  of  brain-stnicture ?    If  w*v 

BDOont  tbe  difficulty  of  transformation  of  motions  into  non-motieiw 

Htbat  in,  cODtfciousQCH),  wbat  proviaiou  do  wo  tmywhere  End  in  tbe 

rhcoittpbcrcs  for  tbe  unification  of  eiicb  MOMttonit  as  above  described, 

tbcir  uiiifioalton  in  adf  ? 

A  farther  question  at  once  ariaeii.  Fhynology  lias  artaiigc<l  fur 
diversity  of  result.  Wbat  has  it  done  towajxl^compving  theee  diStf^ 
«Kes?  By  comparison,  and  by  tbat  alone,  cacb  sensation  is  known  u 
distinct  from  every  other.  All  that  pbyaiology  offer*  or  can  offer  u 
tbe  integrity  of  eacb  nerve-fiber.  Aa  baa  been  Justly  Raid,  ibis  Ebcr 
is  like  every  olher  in  construction  aud  action.  ^Vhat  )>r(>vision  have 
we,  apart  from  personality,  for  delecting  difference  in  sensatious? 

Pvnonality  is  the  place  at  which  both  parties  ahoald  expend  thor 
Strength.    )Ir.  Mill  and  Mr.  Bain,  understanding  Uiie,  have  sought  le 
obliterate  the  distinction  between  feeling  and  Hdf-oonseiousneM.    Hiejr 
have  maintained  the  priority  of  an  impersonal  feeling.     Here  ii  tiie 
starting-point,  not  in  personality,  but  in  feeling.     Penonality  is  a  de- 
vd<^Dkcnt  from  impentonality  by  what  Mr.  Mill  calls  a  "  process  of 
pefcrcncc"    Tliia  is  one  of  tboee  magical  terms  like  tbe  newer  wor4 
n'fauclioflale,"  which  serve  to  obscure  tbe  failure  of  an   undertak- 
ing.    Mr.  Bain  also  starta  with  a  nervotis  aystera  and  feeling,  and 
^ves  what  may  be  taken  at  the  latest  cxpresuon  of  tbe  movemi^t  lo- 
ftnxH  unification  of  son!  and  body.     He  says :  "The  vgnmenu  f« 
tbe  two  sututances — ^mind  and  matter — have,  we  believe,  entirely  losi 
their  validity  ;  they  are  no  longer  compatible  with  asrertaini-d  scienos 
and  cdear  thinking.     One  substance  with  two  seu  of  atlributiM,  tn 
wdes  (a  physical  and  a  mental),  a  donble-face<I  imity,  woubT  -  <» 

comply  with  all  the  exigencies  of  the  eaac"     Thia  ass< :  a 

donblc-faoed  nnity  not  only  fails  to  bridge  the  chasm  that  is  mt  < 
impassable,  not  only  iBcreaaes  the  coafusion  by  uniting  eontrailiafjn 
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(tribatM  \a  too  ■niall  n  compasa,  but  it  is  a  ])are  metapbysical  or 
Qtiflo^ca]  predicatioa,  from  which  rraeon  <Iefen<l  a» !  A<  to  tb«  e^ 
'  Sjtinoztiitic  NatMiAncf  holding  in  itMolf  the  irrvconcilablM 
Dsion,  bow  cau  it  any  luuger  be  worth  whil«  to  ■»• 
pnH  an  opniioD  ?  Perhaps  matter  is  double-faced,  'lliis  b  a  spmu- 
wbii-Ji,  lu  it  transccntlf,  contradicto  expericuca. 
If  I  ntUtake  iwL,  Mr,  ^lill  und  Mr.  Buin  liitvo  tfaeaiwclviM  r«fiit«d 
lion  with  regard  to  the  dnT«lopnieat  of  penoD^lity  from  im- 
fpeliiij;.  llr.  Mill  ("  Exanunatiou  of  UamiltoD,"  page  342) 
aja  :  "  Tf.  Lhorofore,  we  spDak  of  the  mind  ss  a  Ecries  of  feelings,  ve 
an  obllgvd  to  complcto  the  ntatcmtnl  \>y  caJliog  it  a  Mrii-s  which  hi 
awiw*  of  ilseif  a«  poj<t  and  i>n*cnt ;  and  wc  arc  rciluwd  to  the  alier- 
natire  of  believing  that  the  mind  or  ego  id  M>metbing  different  from 
oj  strieB  of  feelings  or  possibilities  of  them,  or  of  accepting  the  para- 
tbat  lonicthing  which,  bj  hjpothui*,  is  but  a  series  of  feelings, 
I  be  aware  of  iiMlf  uh  a  H-riiMi."  In  his  «4lition  of  "  Tlw  Analysis 
the  Uuman  lllnd  "  {i,  £30)  ho  further  says,  "There  ts  no  moon' 
ng  in  the  wonl  ego,  or  I,  unless  Ihe  I  of  to-day  is  also  the  I  of  yest«r> 
ay."  Tliis  mii>t  bii  token  as  an  admiiisioD  that  personality  is  an  essen- 
for  penoDitl  idenrJly. 

Ur.  Uain  says :  "  We  may  be  in  a  state  of  pl«aAuru  with  litUe  or 
BOthitig  of  thonght"  (personal  oonscioosness)  " accompanying.  Wo 
arc  nill  properly  said  to  be  consdoos  or  under  consciousness.  It  is 
tiuiB  correct  to  draw  a  line  between  feeling  and  knowing  tlut  we  feel* 
aUtmigh  thrrt  is  grtat  ttelieaejf  in  On  opcrtiUon.  [ItitlicA  are  the 
writvr'x,]  It  may  be  said  in  one  sense  that  wo  can  not  fci;l  withont 
Duwing  that  we  feel ;  but  the  asserti<Hi  is  verging  on  error,  for  a  feel- 
'  nsy  be  accompanied  with  a  minimum  of  eognilive  euei^  or,  at 
'  CM,  none  at  all.''  I  am  itnnble  to  a{>prix-iat«  this  passage  aa  other 
I  an  abandon  men  t  of  the  dcrulopnictit  thcurj-  applied  (o  personality, 
language  of  Professor  Catd<frwoo<l  aecms  jost  wlien  he  writes, 
'If  in  ever}'  sensation,  every  feeling,  there  is  a  partirlo  of  oognitivo 
(if  the  sensation  be  known  as  mine  in  any  sense)  "  the  devel- 
opment tfae^rj'  ai  an  aocouot  of  personality  faiU." 

Under  tlw  indnenoo  of  tbe  a  priori  procedure,  both  metaphysical 
and  theological,  most  of  us  Res  with  raised  hands  of  horror  at  soond 
nf  tbe  won!  will.  Recollediotwnf  "yoti  shall  and  ron  iilin'n't,  yon  can 
aid  you  can't,  yon  will  and  yoti  won't,"  cniwd  round  in  i-vor- thick en- 
ing  niofnsioo.  Still,  it  must  be  said  that,  apart  from  all  talk  about 
freedom  and  haadagl^  volition  is  a  decide^Uy  large  fact  in  human  ex* 
(MriesMMi.  TIioRgli  Goethe  is  right  in  saying,  "  Ein  kleiner  Ring 
begiinct  nuHcr  I*bcn,"  a  ring  of  circumstance,  of  bheritjince,  yet 
rtthiii  tbe  circle  of  tliat  ring  a  measure  of  action  prevails  wbtoh  no 
describes  sart  the  woi^  willed.  The  action  is  determined  by 
ly.  It  i»  Impossible  to  find  provision  for  this  in  the  nervous 
Inhibitory  nerves  there  may  W,  but  the  ezportence  of  our- 
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mItc*  a*  ttsing  wttbin  fixed  limits  tbi«  pbyaical  orgauism  is  as  ozptri* 
«noo  too  unicjae  to  come  Titbia  nerre-actioDa  and  reactions  befcn 
pitiasare  aii<I  pain. 

Then  is  do  nc«d  to  moltipljr  illastratioos  of  tb«  «xcTcue  of  will  in 
lioldiog  miMolM  vtill  sgaioKt  pain  or  of  tboso  bigbor  manifeetatiaH 
wboro  w«  endure  agonr,  not  froin  any  proKvni  Roffcring,  bnt  to  avoid 
future  Ions. 

In  condnaioii,  and  (or  oompleteneRa,  reference  should  be  made  t« 
tbo  moral  oonscioitsDMS,  i  &,  th«  knowledge  of  obligation.  Thu,  too,  it 
a  fact  in  human  experience,  and  as  iiach  demands  to  be  trac«d  to  its 
nltimal«s.  A  significant  tbSng,  from  tbv  pliiUwiphioal  Hide,  is  Mr. 
Spencer's  anticipatory  publication  of  llio  "  Data  of  Etbios.*'  By  tbb 
pnblicatjon  Mr.  Spencer  has  r^cogoiied,  what  many  of  bis  smaller 
adbereota  fail  to  know,  tbat>  in  ethics,  as  an  attempt  to  give  a  rational 
a«ooont  of  tbe  oonscionaoeea  of  obligation,  all  thinking  finds  its  higb- 
Mt  and  RioU  sorioua  application. 

We  discover  in  the  oerrons  ayatem  no  provision  for  tbe  oonseioiW' 
nese  of  duty  ;  indeed,  put  in  this  bald  way,  no  materialist  would  look 
tliore  for  an;  such  conscioitsoeAS.  Duty  aa  something  to  be  done  for 
its  own  sake,  apart  from  creed,  or  sect,  or  party,  or  <>on»cqt>eDi:«a,  b 
properly  oonnidcrwl  an  evidence  of  nilHire  in  tliODgbt  and  action.  It 
is  futile  to  att«nipt  to  rotUNt  titu  applioation  of  evolution  to  ethics  by 
any  appeal  to  the  transcendent  beauty  of  Uie  moral  ideal  Tbe  rtme 
is  a  transcendent  thing  in  color,  fragrance,  and  ontline  ;  rtill,  it  de- 
velopi  from  that  which  has  none  of  tbe»e. 

Development  of  some  kind  18  a  fact.  The  etnr**  of  inquiry  in 
ethics  ij<,  I  tbiiik,  here :  C:mx  tliii  aci»«  of  right  and  wrong,  however 
rudimentary,  be  produced  by  pains  and  pIcasnreB?  In  the  nervotD 
ayetem  we  hare  the  physical  antecedents  for  pain  and  pleasure;  Ihovgb 
no  such  sensations  are  in  the  nerrons  system,  they  are  In  lu.  Ethiei 
tbenforo  presents  the  derelopment  tboor}-  a  further  difficulty,  via.,  the 
one  of  ]>aN.Hing  rationally  from  pains  and  pleasures  to  right  ai>d  wrong. 
Even  Mr.  SjxMiccr's  form  of  Un-  development  theory,  which  would  aoA 
to  find  in  lh«  conduct  called  ethical  bnt  a  part  of  conduct  in  general, 
and  to  regard  all  conduct,  both  ethical  and  non-ethics),  as  adjnHtmentx 
of  means  to  ends  ;  even  tb!<t  form  of  tbe  tlicr>ry  muM  bo  ablr  to  ntako 
it  plain  that  the  transition  from  conduct  non^hical  to  conduct  etbioa) 
b  gradunl.  composed  of  many  steps,  and  not,  aa  experience  seems  to 
loach,  sudden,  distinct,  and  sharp. 

What  \mX\vI,  then,  docs  reason  r«iuire  in  oar  present  sute  of  knowl- 
edge as  to  the  relation  Iwlwecn  nerve-matter  and  conscionancai ?  Wb 
distingiiish  two  series,  two  kinds  of  experience*;  thcM  stand  to  one 
another  an  outward  and  inward,  physical  and  eptritua!,  compound  and 
simple.  We  do  not  know  the  nature  of  Mther.  The  terms  matter  aad 
Boul  am  our  liigbeet  generalisations  from  ex]K-rience.  Tbe  malcnaliit 
errs  when  lie  pronounces  upon  tbe  character  of  matter,  aiBtming  tliat 
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Ut^t  u  H  lies  beyond  his  vuion,  it  ta  bud,  rouDd,  ioelutio,  tlouble- 
Tsoed.  Tb«  apiritoaliit  cm  wbuu  bo  (uonooacct  opon  the  nature  of 
it,  afi  it  lioi  beyond  Iii»  ken,  tmmiug  it,  in  eatcoce,  tmnorttd,  dirinc 
Unitf  tb«ro  •onivJiow  is  in  ibis  univene.  There  are  no  breaks  if 
««  coold  read  arigbL  Perhaps  this  reading  should  see  the  beginning 
in  the  «nd,  not  the  end  in  th«  bcjjinning,  Tiie  charooal  aketoh  of 
Aiigelo  would  indeed  bo  promieu  and  potenoj  of  gmter  things,  and 
ia  becaose  in  it  va«  more  thsii  charcoal,  So  it  may  ho  well,  even 
tioud,  to  int«rprel  all  things  and  all  bcingH, 
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THE  STATE  VERSUS  THE  MAN: 
A  cmncisu  of  ur.  iierbert  spekoer. 

Br  SUILE  DK  LAVELETE. 

FOITR  articles  of  Mr.  IIcTbert  Speuoer's,  which  appeared  in  the 
CoNTKMFOBABY  Keview,  haTo  recently  been  reprinted  together, 
ted  form  DOW  a  work  which  Mr.  Spenc«r  bos  entitled  "The  Man 
wrmu  The  State."  This  liulo  volume  merit*  ll>e  mo«t  att«ntiv«  study, 
Ucwise  tn  it  tho  grvAt  sociological  quontion  of  our  day  is  treated  in 
Ih*  moat  niaaterly  manner.  The  individualist  theory  was,  I  think, 
aerw  expounded  better  or  with  stronger  arguments  based  on  firwt 
principles,  or  supported  by  so  great  a  number  of  eloarly  analyzed  and 
admirsbly  grouped  fuctM.  Th«M  pages  are  aUo  full  of  iin[>ortaut 
mtths  aitd  of  lewoiut,  from  wheneo  both  nations  and  governments 
may  derive  great  benefit.  Mr.  Spencer's  deductions  are  so  concise 
111  forcible  tltat  one  feels  oneself  drawn,  against  one's  will,  to  acc«pt 
:b  conclunions ;  and  yet,  the  more  I  have  tboTii^iit  on  the  subject, 
morv  vonviiicoil  havo  I  t>eoomo  tlntl  those  coneluaiona  are  not  in 
tnu)  Interest  of  humanity.  Mr.  Herbert  Spenocr's  object  is  to 
mn  the  error  and  danger  of  Stale  socialism,  or,  iu  other  words,  the 
and  danger  of  that  system  which  consists  ia  appropriating  State, 
oommnoal,  nctvvnun  \m  tliu  purpose  of  establiahing  greater  equality 
aiDODg  men. 

The  eminent  [itiSIosophcrV  Ktatcment,  that  in  most  civiltxed  coon- 

govoramcnts  are  more  and  inort;  adapting  ihi«  conrae.  La  indis- 

Ubte.    In  England  Parliament  bi  taking  tbu  lead ;   iu  Ucrniany 

Bismarok,  in  spite  of  Parliament ;  and  elsewhere  either  Parlia- 

it  or  town  conneiU  are  doing  the  same  thing.     Mr.  Spencer  con- 

llttt  tbta  effort  for  the  improvement  of  the  condition  of  the 

TTiHuy  nhiMim,  which  is  being  evt^ry  where  made,  with  grcali^r  or  less 

[7,  b  a  Tioiation  of  natural  laws,  which  will  not  fail  to  bring  iu 

panulimenl  an  nations,  Ihtis  misguided  by  a  blind  philanthropy. 
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^  liellevA,  on  the  contnry,  tliat  this  effort,  taken  «a  •  wltole, . 

piog  asido  oertain  mifltaken  m^aanres,  ia  not  only  in  strict 
Tith  the  Epirit  of  C1iri«tianity,  but  is  aUo  in  conformity  with  tlie  xns 
priucipUts  of  politics  itid  of  i>oliti<:al  economy. 

Let  OS  first  ctHuider  a  pretimmary  question,  on  whieb  I  accept  Mr. 
Spencer'ft  riews,  but  for  differi^ut  reoaoos  frota  his  :  On  vhat  arc  indi- 
vidual right*  founded,  and  what  are  tlw  Umit«  of  State  power?  Mr. 
Spencer  refutos  vith  pitiloas  logic  tbe  opinionx  of  tboeei  vbo,  irith 
Bentlinro,  maintain  that  indtTidnal  rights  arc  Stato  conntwions,  or 
vrho,  like  Mattlicn-  Aruoid.  deuy  the  existcnc«  of  natural  rights.  Thn 
Absurdity  of  BenthAm's systom  is  palpably  evident,  Vkha  creatca Ibe 
government  ?  The  people,  *a.yt  he.  i^  the  goTemment,  thus  created, 
creates  rights,  and  then,  having  creatod  rigbta,  it  confers  tjiem  on  the 
separate  momWn  of  the  rovcrcign  people,  by  which  it  was  itMilf 
creat4.-'l.  Tlio  real  truth  iji,  that  government  defiiini  and  wiiietioas 
rights,  sod  employs  the  public  Rtrengtb  to  enforce  their  being  re- 
spected, but  the  rights  tbemselvea  existed  before. 

Referring  to  the  history  of  all  primitive  civilisation,  Mr.  Herbert 
Spenwr  pn>rc9  to  Mr.  Afattlu'w  Arnold  that  tn  familinl  and  tribal 
commtiniticK  tlicre  eiijtvd  <'<rruin  cuHtoms,  wbieb  conferred  rccogniwd 
and  respected  rights,  1>cfore  ever  any  superior  authority  nbicb  could 
be  designated  by  the  name  of  State  had  been  formed.  Only,  I  think 
Mr.  Herbert  Spencer  is  wrong  in  making  ase  of  the  term  "  natural 
rights,"  This  expression  was  an  invention  of  the  French  philosopliew 
of  the  eighteenth  c«-»twry,  and  it  is  ittill  employer!  in  Germany  by  a 
certain  si'hool  of  philoxophen  as  NiOttfrtfhl.  Sir  Henry  jdaioe's 
clever  and  jiirt  criticism  of  ihLi  expression  in  his  book  "  ^Vncienl  Liw" 
shonld  warn  us  all  of  the  vague  and  nguivocal  moaning  it  concrJiK 
The  jurists  and  philoeophors  of  the  sevenlorntb  and  eiglilecnih  c«TO^ 
nriea  attached  two  very  different  nigniBcalitina  to  the  term  "natural 
rights."  Thl^y  »omctimcd  applied  it  to  the  condition  of  primitive  w- 
eieties  'n  which  their  optimism  led  them  to  dream  of  a  reigu  of  jo*- 
ttce,  liberty,  and  equality,  and  at  other  times  they  made  use  of  it  when 
«pealiing  of  the  totality  of  rights  which  should  be  poaMaMd  by  evitry 
individual,  by  roaaon  of  bis  manhood.  These  two  eoni-< 
equally  erroneous.  In  primitive  societies,  in  spite  of  ceitan 
which  are  the  embryo  of  rights,  might  reigns  supreme,  as  among  ani- 
mals, and  the  best  armed  annihilate  their  weaker  neighbours.  Cer- 
tainly, one  would  look  in  vain  there  for  a  model  of  a  political  ooortiln- 
tion  or  code  suitable  to  a  eiviliei'd  people.  Neither  can  it  be  main' 
tained  that  the  "Itights  of  man,"  as  proclaimed  by  the  American  aad 
Prench  Revolutions,  belong  to  each  individual,  only  because  he  fonu 
part  of  tho  human  f^prcies.  The  limit  of  rights  which  mny  t>e  claimed 
by  any  one  indiviju.'xl  mtut  depend  upon  hi.*  aptitndt-*  for  maUog 
good  iiM  of  them.  The  mmo  civil  code  and  the  same  political  inrtlia- 
tions  will  not  equally  mil  a  savage  Lri1>e  and  a  civilixed  nation.    If 
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lie  luting  of  tb«  sattng^  to  atl  were  likely  to  lead  »  p«opl«  to  aD> 
otlrTiir  to  dopotinn,  it  ooold  not  be  calltnl  s  natural  right,  for^nicide 
iiMtarigliL 

If  one  nnalysv  completely  the  expression  "  natural  riglitti,"  one  finds 

Au  it  U  really  not  sense.     Xavier  de  Maistre,  annoyed  1>y  tbo  con* 

Hnt  aj^KiUa  to  nature  wbioh  arc  to  be  found  in  all  the  vntingsof  tbe 

tiglitMMtii  mntnry,  siud,  very  wittily  :  "  Nature,  who  and  vrhat  it  tbb 

nan  7"    Katuro  Ik  snl>j«>-t  to  ci-rlnin  law.t,  wbiofa  are  inrariable  ^ 

■^  Itg  inxtance,  tlio  law  of  gravitation.     '^V'e  may  call  these  "  lava  of 

■Wue,"  bat  in  boman  iostitntions,  which  are  OTer  varying,  nothing  of 

Iht  aort  can  exist.    Thi«  snp«nor  and  idval  right>  which  i«  inrokcd  for 

Ibe  |iarpo0e  of  condpuinin"  cxiifting  laws,  and  claiming  their  niform 

vaappnarioD,  vbonld  ratla-r  bo  collud  rallonat  right — that  is  to  aaj, 

riglit  in  conformity  nntb  reason. 

In  every  country,  and  at  all  times,  on  order  of  things  may  be  coo- 
I  Mind— civil,  p<^itical,  penal  and  administrative  law»— which  would 
^baat  codform  to  tbe  genera]  interest,  and  W  the  mo«t  f:Lr»xirubIo  to 
Htfie  well-being  and  progreu  of  tbo  nation.  This  order  of  ibingH  is  not 
^nbe  existing  one.  If  it  were,  one  might  say,  with  the  optimists,  that 
^tUl  is  for  thtf  be«t  in  the  best  of  possible  worlds,  and  a  demand  for  any 
ameliiiralion  wonld  be  a  rebellion  ai^ainst  natural  tawi<,  and  an  aWurd- 
If.  Bat  ibis  order  of  thingH  may  be  caught  xiglit  of  by  ntasou,  and 
Bned  with  more  or  loss  aocuracy  by  wiwice  ;  hence  its  name  of 
30Da)  onirr.  If  I  ask  for  fr«  trade  in  Franc*,  for  a  better  divlaion 
property  in  England,  and  for  greater  liberty  in  Ruwia,  T  do  bo  in 
I  aarae  uf  this  rational  order,  as  I  believe  that  llic«e  changes  would 

men's  happiness. 
This  theory  permits  of  our  tracing  a  limit  between  individual  lib- 
srty  and  .Stati-  |>ower. 

Mr.  litrbert  Spencer  proves  very  clearly  that  there  are  certain 

things  vhieb  no  man  would  ever  choose  to  abandon  to  State  power ; 

Ui  rdigious  ct*nvictioo9,  for  instance.     On  the  other  hand,  all  would 

I      agrwi  lliat  tbe  Slate  should  accejrt  the  charge  of  protecting  frontiers 

Hiiul  pouishing  theft  and  murder,  that  Ls  to  ny,  the  maintaining  of 

^neaee  and  securiiy  at  home  and  abroad  ;  only  here,  like  most  Englisfa- 

Hnm,  Mr.  lIurbiTl  Spencer  invokes  bnraan  will.     Find  out,  be  says,  on 

tba  one  hand,  what  tlic  grrst  majority  of  mankind  would  choose  to 

^^BMcrre  to  an  individual  sphere  of  action,  and,  on  the  other,  what  they 

^proold  eonsvnt  to  abandon  to  State  docisions,  and  yon  will  then  be  able 

In  it  the  limit  of  the  power  of  public  authority. 

kl  cannot  myself  admit  that  human  will  is  the  source  of  rights. 
Btil  quite  rt-cently,  in  all  land*,  slavery  was  considen^d  a  ncfcssary 
d  legitimate  tn#titutiou.  But  did  this  unanimous  opinion  make  it 
■Of  tnnre  a  right  ?  Certainly  not.  It  is  in  direct  opposition  to  lh« 
otia  of  things  which  would  be  best  for  the  general  welfare  ;  it  can- 

Kot,  iherrf'ire.  bo  a  right. 


i68 


THE  POPULAR  SCIENCE  MONTSLT. 


TJnUI  Uic  sixt4:«nth  vonXvay,  with  tbo  «x<;q>tlon  of  k  fow  Anabap- 
tists who  vera  bnnit  ni  Uiu  «tal:t',  all  buli«v«il  Uutt  tbu  State  ougbt  to 
punUb  berctics  and  ulbeUus.     But  tUI.i  gt-ctfral  ophiiou  AM  not  Kuflico 
to  justify  tho  intolerance  iben  practised.     'i"he  following  liofc  of  amm^. 
mvnt,  1  tliink,  wonld  bo  most  io  keeptof;  with  inditidoal  intc^eat(^ 
couM-qitcntl)',  vttb  the  iiiten^to  of  Hocioty  In  geiH-ra] :  A  certain 
lion  of  mcn'a  wXs  oiiglit  not  to  bo  in  any  way  subject  to  «ivi 
Mitbority,  be  it  repubtioaii  or  inonarchioaL    But  wb&t  iit  to  be 
boundary  of  this  iuviolable  domain  of  individual  activity  ?    The 
of  the  majority,  or  even  of  tbe  entire  population,  la  not  compctentl 
trace  it,  for  history  has  proved  but  too  often  how  gron  bare  been 
error*  commilted  in  xacb  intitanceti.     Tbiti  limit  can,  (faercTon-,  onlj 
fixed  by  acienoe,  wbiob,  at  eaefa  freiih  progreiu  in  civilization,  can 
cover  and  proclaim  aloud  where  State  power  should  cease  to  interfe 
Sociological  science,  for  instance,  annooncos  that  liberty  of  conscii 
should  always  be  respected  as  man's  most  sacred  poescanon.  and  becai 
rellgioua  advancement  is  only  to  bo  achieved  at  tbU  price  ;  thai 
property,  or,  in  other  wordH,  the  fnitt  of  penoua]  labour,  must  nol! 
tampered  with,  or  labour  would  t>e  discouraged  and  production  woi 
diminish ;  that  criminals  must  not  go  unpimisbed,  but  that  ji 
must  be  strictly  impartial,  eo  that  tbe  innocent  be  not  punished 
the  guilty. 

It  woulil  not  bo  at  all  impotuiblo  to  draw  up  a  formula  of 
essential  rigbtfi,  which  M.  Tliient  callod  oeoessary  liberties,  and  wbi 
are  already  inscribed  in  the  oonstiiittions  of  America,  England,  Frai 
Bel^nm,  IloUand,  and  all  other  free  ttatioiw.    It  it  aometiroca  T< 
difBouH  to  know  where  to  set  bounds  to  individual  liberty,  in  the 
terestA  of  public  order  and  of  the  well-being  of  otiicrs  ;  and  it  is  tnte, 
of  course,  that  cither  tbe  king,  the  assembly,  or  the  people  enaeu 
requiuto  laws,  but  if  science  baa  clearly  demonstrated  a  given  fi 
impoMM  itself.    When  certain  truths  have  been  frequently  and  ct 
expluned,  they  come  to  be  mipcctc)!.    Tlie  evidence  of  them  fc 
tbe  general  opinion,  and  tbis  cngenditrs  laws. 

To  be  brief,  I  agree  with  Mr.  Herbert  Spencer  that,  contrary 
Rousseau's  doctrine,  ijtate  power  ought  to  be  limited,  and  ibat  a 
main  dbould  be  reserved  to  individual  liberty  wliieli  should  be  alwaj 
respected  ;  but  tbe  limit*  of  this  domain  should  be  fixed,  not  by  the 
people,  but  by  mason  and  science,  keeping  in  view  what  is  best  for  ihe 
public  welfares 

Tliisi  brings  me  to  the  principal  question  I  disdro  to  treM.  I  am  of 
opinion  that  the  State  shonM  mal:u  nsu  of  ita  legitimite  powers  of 
action  for  the  eslablUhment  of  greater  equality  among  men,  in  pro- 
portion to  their  personal  mcrita,  aad  I  believe  that  tbis  would  be  in 
conformity,  not  only  with  ita  mission  propoHy  tpcaking,  but  aliio  with 
rational  nglits,  with  the  progress  of  humanity  ;  in  a  word,  with  all  flH 
rights  and  all  ilie  interests  invoki'd  by  lAt.  Herbert  Spencer.  H 
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Inll  briefly  nwttm«  the  motivea  gir«D  hy  llr.  norbcrt  Spencer  to 
that  any  wish  U>  bnprore  tbo  condition  of  tlic  woriing-clssses 
hf  Inr,  •«  by  tlio  action  of  public  [lover,  fto  %h  to  bring  abtitit  a  gTrat«r 
lepce  u(  L")!]^!)-  amonf;  men,  woiilil  be  to  run  againM  the  Mrram  of 
liHatjr,  tad  a  Tiolation  of  tiBtnrsl  lawn.  There  are,  he  ssj-b,  two  typos 
tfntisi  orgaaixalion,  bcuiully  tlUtingaivliablo  as  the  "mililanf&nd 
^'iadiMtnal"  type.  The  first  of  thiitw  Lt  cbararteriKoI  by  tbu 
ryuH  of  MattuL,  ibe  second  by  tho  ri^ima  of  contract.  The  latter 
h»b«ome  general  among  modem  nntiomi,  espei^slly  in  England  and 
iburioa,  whereas  th«  militant  typ«  voa  almost  univi^nuil  formerly. 
Hbm  two  types  may  bu  dvfinwl  aa  th«  syittcm  of  compulsory  co-opora* 
tiMand  the  systom  of  voluntary  co-operation.  The  typical  strtuitiire 
<f  the  one  may  be  wen  in  an  army  formed  of  consoripts,  in  which  each 
■it  mart  foliS]  commands  under  pain  of  death,  and  rcceircs.  in  cx- 
tftange  for  his  scrvicc^  food  and  clothing ;  while  the  typical  tttructuro 
of  Uw  otiwr  may  Iw  i>ocn  in  A  body  of  workers  who  agn«  fn-cly  to 
euhange  specified  serviced  at  a  given  price,  and  wiw  arc  at  lihurty  lo 
Mparate  at  will.  So  long  as  Statea  are  in  constant  war  against  eacb 
other,  governments  mu«t  perforce  be  on  a  military  footing,  aa  in  an- 
Uifaity.  PcnK>n:il  dtTfcncc,  then,  b«ing  society's  great  object,  it  must 
— BMiarily  giv«  absolute  ubedieneo  to  n  chief,  a«  in  an  army.  It  is 
abtolnlcly  impossible  to  unite  tbe  blessings  of  freedom  and  justice  at 
kume  wilii  the  babitoal  commission  of  acta  of  violence  and  brutality 
shroad. 

Thanks  to  tlie  almost  insensible  progress  of  civilization  and  to 
,iu)  libera!  reforms,  the  anotent  militant  State  wa»  little  by  little 
ad  of  its  arbitrary  powers,  the  circle  of  its  interventions  grew 
<wer  and  narrower,  and  men  became  free  economically,  as  well  as 
!y.  We  were  adTancing  rapidly  towards  an  industrial  regime 
^L  Im  contract.  But,  rvccntly,  tbe  Liberals  in  all  countries  liave 
Hl^ptcl  an  entirely  opposite  course.  Imitead  of  restricting  the  jiowers 
r!r  ■  ■       '■■y  are  extending  them,  and  this  leads  lo  socialism,  tbe 

jiit  I"  to  give  to  ^'overmnent  the  direction  of  all  social  ac- 

ttviiy,  Uea  imagino  tl>at,  by  thus  acting,  tbey  are  consiihing  the 
jMerests  of  tbe  working-classes.  Tliey  believe  that  a  remedy  may  bo 
Hmd  fir  l!u>  sulIi-'ringH  which  result  from  the  present  onler  of  tbings, 
md  iKat  ii  ii>  ibe  Slate's  miKHiou  to  dtscovcr  and  apply  tbai  r<!mi-<ly. 

Ithni  acting  they  simply  increase  Uie  evihi  iboy  would  fain  cure, 
pn-pare  tbit  way  for  a  oniversal  bondage,  which  awaits  m  all— iAs 
itiji       '       -y.     Be  the  anthorily  exercised  by  king,  assembly,  or 
pl« ,  no  ibe  less  a  »Uve  if  1  am  forced  to  olwy  in  all  things, 

I  U>  give  op  to  others  the  net  produce  of  my  lalxMir.  Conteniporarj- 
ipiwism  not  only  runs  against  tbe  stream  of  history,  by  carrying 
OS  hack  to  despotic  organizations  of  the  militant  system,  bnt  it  also 
lieUta  na'  ',  and  thus  prepares  the  degeneration  of  hnmanity. 

,&ntiljr  111-         ^-itnitouB  p,ircntal  aid  mast  be  great  in  proportion 
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M  th«  young  ono  in  of  Uttlo  worth  eiUier  to  itself  or  to  otliers,  and 
bcoftfitA  receireJ  must  bo  invcnol;  m  tJio  power  or  ability  of  tb«  ro- 
odrer. 

"TtirodsbomtlhercBt  of  iUlif«caohiKlaltgcta  buMifitui  proportioii  to  OMrit, 
rovard  In  propordon  to  desert,  m«Ht  and  d«Mrt  being  nnderstood  m  Kbtllty  to 
ta\&\  oil  the  requirMDciiU  ot  lif«.  Plaotul  In  oompetitioa  with  ineicb«r*  of  fU 
oim  gpeclcs,  odU  [n  uiiaf^&lBiu  witli  uembera  of  other  *p«oiea,  tt  dwiodlM  and 
goU  killed  oQ,  or  thrivM  and  propngfttM,  ■ccordfaiit  as  tt  U  ill-endowed  or  well- 
«ndow«d.  If  the  benofita  r«o«ircd  Xtj  e«di  indlvtdan)  w^tre  proportionate  to  lu 
iof^rioritr,  if,  0*  a  MOMXiaenoo,  mnlti plication  of  the  Inferior  was  furtberod  aod 
mtilliiilicratiOD  of  the  mpMiar  hindered,  progrcwivo  dtv^adntion  wonid  rMnlt, 
and  eventiiall?  the  degenerated  apedea  woald  fait  to  hold  Ita  (croDod  in  preaenea 
of  anUftoniiiUc  apbotea  and  competing  ipedea."    (I*eEO  85.) 

"TLe  poverty  uf  the  Incapable,  the  dlstr«M  that  oomca  n|>oD  tlie  impradent, 
tho  ftamlioa  of  tbo  idle,  and  the  ihoaldering  adde  of  the  vcnl:  by  the  strong, 
whloh  Icare  bo  nianj  '  iu  alialluwa  and  la  ntlaeriea,'  are  the  d«<ir»M  of  a 
fflr-wving  benevolence."    (Page  07.) 
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Whon  the  Stato,  f*uidod  by  s  wrongly  inspired  philaalhropy,  pro- 
TOnts  the  application  of  this  wisp  law,  instt^  of  diminiahiDg  Buffering 
it  tnonxtwfl  it.  "  It  lemls  to  fill  lliv  world  with  thoHO  to  whom  lifo 
will  bring  nioHt  pain,  and  tt^iida  to  keep  out  of  it  thoat!  to  whom  lifo 
will  bring  most  pleasure.  It  inflicta  positive  misery,  and  prevcuta  po^^ 
tive  hsppineas."    ("Social  Statics,"  p.  881,  edit.  1951.)  ^ 

The  law  that  Mr.  Herbert  Spencer  clettires  society  to  adopt  is  sitn- 
ply  Darwin's  bw — "  the  aurvivol  of  the  fittest."  Mr.  Sponecr  exproesea 
his  axtoninliniejil  that  nt  the  preaont  day,  more  than  at  any  otlier  period 
of  tlic  worid's  history,  everything  is  done  to  favour  the  aiirrival  of 
the  anfllt«8t,  when,  at  the  same  time,  the  truth  as  rcTealed  by  Da^ 
win,  is  admitted  and  accepted  by  nn  ei'ef'growing  number  of  educated 
and  inHnontial  people  I 

I  have  endeavoured  to  give  a  brief  alcetch  of  the  line  of  argument 
followed  by  Mr.  Herbert  Spencer.  We  will  now  see  what  reply  can 
be  made  to  it.  I  think  one  chief  point  ought  not  to  have  escaped 
the  eminent  writer.  It  is  this  :  If  the  n]>pliontion  of  (he  Dnrwiniao 
law  lo  the  government  of  societieH  be  ri-ally  justifiable,  i*  it  not 
Btmnge  that  pubUo  opinion,  not  only  in  England,  but  in  all  other 
oounlriea,  is  no  strenuously  opposed  lo  it,  at  an  epoch  which  is  bo- 
coming  more  and  more  enlightened,  and  when  sociological  atndit* 
ar*  punned  with  so  mncb  interest?  If  the  intervention  o(  pnUto 
power  for  the  improvement  of  the  condition  of  the  worlcing-claaBc*  be 
a  oontradietiiin  of  hi-itory,  and  a  return  to  ancient  militant  eooiety, 
how  is  it  that  the  country  in  whieh  the  new  industrial  organiia- 
tion  is  the  most  developed — that  is  to  say,  England — is  also  tho 
country  where  State  intervention  is  tbo  moat  rapidly  increasing,  aod 
where  opinion  is  nl  tho  «amc  time  prcsMng  for  these  powers  of  inter* 
fcrenco  to  be  stJl)  further  extended  ?    There  is  no  other  land  in 
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Um  effort  to  fooooiir  outcuta  tDd  tbo  aeedjr  poor  o«cnp(M  so  large  a 
portion  of  tbe  ticoe  aod  in«atis  of  tlte  vc]l-lo-<Io  and  of  the  public 
Mobeqtter ;  there  i§  nowhere  else  to  l>e  rotiix)  »  poor-taw  which  groiitt 
■■■ittauce  to  even  able-bodied  meo  ;  aowlicre  el*o  woahl  it  ever  hare 
been  ereo  snggestcd  to  attack  frco  contract,  and  consetiuentl]'  tbo  vvry 
firet  principlpB  "f  pniiirictDrsliii),  iiit  tlii?  Irish  I^nd  Bill  has  dom« ;  and 
Dowh«r«  cIko  would  a  Mii)iiii<-r  huvc  dikrcd  to  dntw  up  a  progranuno 
of  rcfoma  aneh  as  tboao  annonnocd  bj  Mr,  Chamberlain  at  Iho  Liberal 
Rerorm  Clnb  at  Ipawich  (Jan.  14, 188&).  On  th«  Continent  all  thin 
voold  bo  looked  upon  as  rank  oocialum.  If,  then,  as  a  oountry  bo- 
tooiefl  tnoro  civiliu-d  and  vnlightcnvd  it  rIiows  more  inclination  to 
ntnm  to  what  Hr.  Hi'tlH-rt  Sjit-noer  call*  milltuit  organicttton,  and 
lo  violate  the  IHririnlan  law  applied  to  human  tiooietv,  may  we  not 
he  led  to  cunclude  that  this  so-called  rctrofrresaiOD  is  rually  piogrMsf 
Tbia  fonrlusion  wonld  very  easily  explain  what  Mr.  Herbert  Spenoer 
4(iigiuite«  BA  the  "  witceltng  round"  of  the  Liberal  party  with  which 
beio  eloquently  rcproachiw  them. 

Why  did  the  Ul»cnil«  formerly  do  th«ir  almost  to  restrict  State 
power?  Bocauiie  this  ]K>wer  was  then  cxercined  in  the  intcrotta  of 
Iko  npper  olaaAea  and  to  the  detriment  of  the  lower.  I'o  mention 
bat  oav  example  :  Wh«n,  in  former  times,  it  was  desired  to  fix  a 
■eala  of  pric«a  aiwl  wagM,  it  wax  with  n  view  to  prerenting  their  being 
niaed,  while,  to-day,  tliere  !«  a  clamour  for  a  1e«Mning  of  honrs  of 
hboor  witli  increascil  remuneration.  Why  do  Ulterala  now  wiah  to 
•dd  to  llir  power  and  authority  of  the  Sute  ?  To  be  able  to  amelio- 
nt«  tho  intelleRtoal,  moral,  and  material  condition  of  a  greater  number 
dltdena.  There  ia  no  inconititttency  in  their  programme  ;  the  ob- 
in  Tiew,  which  is  the  gn-nt  aim  of  all  civilisation,  luu  be«>n  alwayx 
same — to  OMure  to  each  indiriduat  libi.<Tty  and  well-being  in  pro- 
ion  to  bi*  merit  and  activity  1 

I  think  that  the  great  fundamental  error  of  Mr.  llerWrt  Spencer's 
which  is  so  generally  accepted  at  the  present  day,  conBJsts  in 
lielii-f  that  if  Slate  power  were  bat  sulScicDtly  reduced  to  narrow 
it  to  the  eirrle  traood  by  orthodox  eooDomi»t«,  the  Darwinian  law  and 
(urrival  "f  the  fittcfit  would  natitnilly  f"!lf>w  without  difficulty, 
r.  Sp<^nccr  hait  lumply  borrowed  from  i il<l- faith t on od  political  economy, 
ilbMtt  aubmitting  to  the  lire  of  his  inexorable  criticism,  the  super- 
iai  and  falae  notion  that,  if  the  laiaifs-faire  and  free  contract  regime 
pmelaimcd,  the  iN>-callc<l  natural  tawit  would  gorem  the  Rocial 
llir  forgeta  that  all  individual  actirity  is  aocompllsbed  nmler 
napirit  of  law*,  which  eaaci  as  to  owner«bip,  hereditary  snccc«- 
lon,  nratoal  nbligations,  trade  and  iodusiry,  political  instttutiooa  and 
itionn,  I>e»ideB  a  multitude  of  laws  referring  io  material 
itHwla,  bankinit  organisation*,  money,  credit,  colonic*,  army,  nary, 
.ilnyi^  «tc. 
Pornatarttl  lawa,  andeapeotally  the  law  of  the  mrvival  of  the  fittest. 
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to  become  vsubluhcd,  it  wouI4  be  tuicesMry  to  nonibiUu  tbo  tnimflose 
cxUtlng  edifice  of  li^(ialation,  aod  to  Ktom  ta  tUe  iriM  HUte  of  •ocietf 
iriien  primitiTc  men  lived,  ia  all  probability,  raucb  as  do  anintali; 
vith  tu>  poaeessions,  no  succossions,  no  protection  of  tb«  weak  by  tlie 
State. 

Tliow  w!io,  witii  Mr.  Spencer  and  ITac«kvl  arnl  oib<*  Coiwona- 
live  evolutionists,  are  anxious  to  see  tbe  lav  of  tbe  surrival  of  tlie 
fittest  and  of  natoral  seleotioa  adopted  in  bamaa  society,  do  not 
realize  that  tbo  animal  kingdom  and  social  orgaoiiation  are  ttro  Badi 
totally  differt-nt  domaina  tbat  tbe  8Mno  law,  applied  to  ca<.-b,  woolcl 
produce  wholly  opposite  effecia.  Hr.  Herbert  Spencer  gives  an  admi- 
tabic  description  of  tbe  manner  in  wfaiob  natnrat  selection  is  aocoio- 
plisbed  amoDg  animals ; — 

"Tboir  camivcToiu  eD«aii*»  not  only  remoro  from  IicrUroroiu  b«rd<  Indl- 
ridnals part  llielr prime,  but  alio  weed  out  tlie slcUf,  tbe  raaUonned,  and  tlie 
l«a«t  Boot  mil  poworfuL  Mj  tho  aid  of  wtdcb  parifyinjt  proo<M,  u  well  aa  lif 
tbe  fl|:btln^  M  onlvcra)  In  tbe  pairing  Maton,  all  vitUUon  «f  tbo  ran  tbron^ 
tbo  mulij  plication  of  it*  inforior  umplM  b  prevtstad,  and  the  mdnunaiwe  of  a 
eonstituiion  oompletoly  adapted  to  nrrooBdiBg  oonditioii*,  wd  ibenfbre  bmL 
pToductiro  of  hofipineM,  )■  ocuortKl.'' 

Tbtit  is  the  ideal  onler  of  lliitigs  whicb,  wo  are  told,  ongbl  to  pre- 
vail iu  human  aocietics,  but  everything  in  our  present  organisation 
(which  economisttt,  and  even  Sir.  Spencer  btmitelf,  admit,  however,  to 
be  natural)  iii  wholly  opposed  to  any  such  condition*.  An  old  and 
sickly  lion  captured  a  gazelle ;  his  younger  and  stronger  brulbcT 
arrives,  snatcbM  away  bia  prize,  and  Uvea  to  perpetuate  the  species ; 
tbo  otd  one  dice  in  the  struggle,  or  is  starved  to  death.  Such  !s  the 
benefiociit  law  of  tbe  "  survival  of  tlio  fittest."  It  was  thus  among 
barbarian  tril>09.  But  could  such  a  law  exist  in  our  present  social 
order?  Certainly  not  1  The  rich  man,  feebly  constituted  and  sickly, 
protected  by  the  law,  enjoys  bis  wealth,  marries  and  bas  offi<pring, 
and  if  an  Apollo  of  bcr(ruU-»n  strength  attempted  to  lake  from  him  hia 
possessions,  or  liix  wife,  he  would  be  thrown  into  prisoD,  and  were  be 
to  attempt  to  practise  tbe  Darwinian  law  of  selection,  he  woald  oer- 
tainly  run  a  fair  risk  of  the  'gallows,  for  thijt  l.iw  may  be  briefly  eX' 
praasod  as  follows :  lioom  for  tbe  mighty,  for  migbl  ia  rigbu  It 
will  be  objectefl  Uial  in  induKlrial  societies  the  quality  the  meet  de* 
serving  of  reconipen»c,  aud  which  indeed  receives  the  most  freqont 
reward,  is  not  tbe  talent  of  killing  one's  fellow-man,  but  an  aptitade 
for  labonr  and  producing,  liut  at  the  pn«ent  time  is  lhi»  really  ik>? 
Stuart  Slill  Mtys  that  from  the  top  to  the  liottom  of  the  social  laddv 
remmieration  iRCcnR  an  the  work  accomplt^hed  increases^  I  ailrail 
tbat  this  statement  may  be  somcwiiat  exaggerated,  but,  1  think,  nw 
one  will  deny  that  it  contains  a  large  amount  of  truth.  Let  us  but 
cast  our  eyes  around  us,  and  we  see  everywhere  those  who  do  r 
living  tn  ciise  and  even  opulence,  while  tbe  workers  who  ha' 
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InrdMt  labour  to  perform,  who  toil  from  night  to  morning  In  tnlnce,  or 
nnh«altb]r  irorksl>o|)>i,  or  on  ttic  Ron  in  tempests,  in  constant  dAiigvr  of 
death,  an  paitt,  in  exchange  for  all  thvso  hardships,  a  mlaiy  hanlly 
aaffioMnt  for  their  means  of  anbaiRtance,  and  which,  just  now,  has  hi>- 
rame  knuUler  and  small«r,  in  conscqneDce  of  the  ever-reottrring  strikea, 
and  the  neceuary  etosing  of  so  niany  factories,  minvA,  etc,  owing  to 
the  liong-ooDtiniied  deprcuion  of  trudc.  What  nipid  fortunes  hav<< 
b«eB  mode  by  stock-broking  man<Bavrc«,  by  trick«ric»  in  sapplying 
goods,  by  sending  unseaworthy  ressels  to  sea  to  become  thu  colluis  of 
lh«ir  crews  !  Vo  not  such  sights  aa  thtae  nrgo  the  partisans  of  prog* 
nas  to  demand  the  State's  interference  in  fnvonr  of  the  clasaos  who 
nOHTfl  so  inadeqnate  a  paymool  for  th«ir  tubour*? 

Tbv  ecooomista  of  the  old  school  promised  that,  if  the  laUtez-faire 
and  free  contract  rigime  were  proolaifflod,  jnBtico  wonid  reign  nni- 
Tvrully  ;  but  when  pcopla  saw  that  tbeae  fine  promises  were  not  real- 
iH^,  they  bad  rcoonnv  to  public  power  for  thi;  obtaining  of  those  ro- 
tulu  which  the  mncb-boasled  *'  liberty  "  had  not  sc-cured. 

Tfao  system  of  accumnUting  wealth  and  hereditary  auocesuon  alone 
vould  miffice  loprcTcntthe  l>arwinian  law  ever  gaining  a  footing  id 
civiliaed  communities.  Among  animals,  the  sgrviral  of  the  fittest 
lakes  place  qait«  naturally,  booBUse,  as  generations  siiec&ed  each  other, 
SMh  oo«  udM  create  his  own  poKition  according  to  hiit  rirongth  and 
ibiliHw ;  and  in  this  way  the  purifying  process,  which  Mr.  Herbert 
Spnwtr  so  extols,  is  effected.  A  nmilar  system  was  generally  preva* 
Isnt  among  barbarians  ;  but,  at  the  preaent  day,  traces  of  il  may  be 
•en  only  in  instances  of  "  self-made  men  ; "  it  disap]>ear8  in  their  chil- 
wbo,  even  if  they  inherit  their  parents'  talcnu  and  capacities, 
nght  np,  as  a  rulL-,  tu  so  much  case  and  luxury  iiwA  tlie  germ 
of  snob  taletiia  are  destroyed.  Their  lot  in  life  is  assured  to  them,  so 
by  need  th^  exert  themselres?  I'hnB  they  fail  to  cuttirate  the 
,tles  and  tastes  they  may  liave  inherited  from  their  j>arents,  and 
and  their  di-Hci-ndantx  become  in  all  points  inferior  to  their  nnocs- 
who  »):cun^d  to  thirm,  by  lalwur  and  indnetry,  tho  privileged  posi- 
tMO  they  bold.  Hence  the  proverb,  A  pire  iconome  J!h  prodigve 
(To  a  ihrifiy  father,  a  spendthrift  sou). 

It  follows,  therefore,  that  tfaoae  who  wish  to  see  tlie  law  of  natn- 
ral  selection,  by  tli«  transmisaion  of  hereditary  aptitudes,  established 
snongsl  ns  should  Iwgin  by  demanding  the  abolition  of  hereditary 
aaoewnoti. 

Among  animaU,  the  vitiation  of  the  race  through  the  mnltiplica- 

lOn  of  ils  inferior  sam]>lcs  is  prevented  "  by  the  fighting  so  universal 

thv  pairing  season."     In  the  social  order  the  accnmalation  and 

transmission  of  wealth  effectually  impede  the  process  of 

tb«  race.     In  Grecoe  after  the  athletic  sporla,  or  in  those 

[nvtonstc  and  chimcrii'al  days  of  which  the  Trouliadonrs  sang,  "  the 

lOM  beaotifol  was  sometimes  given  as  a  prize  to  the  most  valiant ; 
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bat,  in  oar  proeue  ag«,  rank  and  forttme  too  often  triumiifa  orcr  1 
ty,  strength,  and  health.  Id  the  animal  nrorid,  the  destiny  of  <»di  i 
■n  dvckkd  by  iu  pcntoiml  ijaAlitiiA.  In  society,  a  man  attaiud  a  i 
RwtiUon,  or  miuTKS  a  twauliful  wuraan,  bvcituHC  be  itt  of  bi};h  birth,  or 
Rtrcaltby,  altbuugb  be  may  bo  ugly,  hwy,  and  exuavajjanL  Tbe  po^ 
nnanent  anny  and  the  navy  would  alao  have  to  be  deatroyfl,  brfon 
tfao  I>arwiDian  law  could  triumph.  Conccriptioo  on  the  Cootiuent  laj 
Lwiliatment  in  England  (to  a  K-m  d«gr«e)  coodiinn  many  of  the  strong 
Ewt  and  most  warliko  nivn  to  niforoud  celibacy  ;  »kI,  as  they  ar«  ni1>- 
peotvd  to  cxecptional  dangon  iu  the  way  of  baiardouH  cxpwlilioBS  wd 
hrars,  the  doath-tate  ia  far  higher  amongst  ihera  Uian  it  would  W 
nmder  ordtoary  circamstances.  In  pre-historic  times,  or  in  n  gt'O^tal 
hray,  such  men  would  certainty  have  begotten  of^pring,  as  being  tlii 
Btrongfst  and  most  apt  to  survive ;  in  oar  vocictice,  they  aro  decimated 
nr  condemned  to  celibacy. 

Having  borrowed  from  orthodox  political  economy  the  notion  tint 
it  woutil  Miffice  to  put  a  check  on  inopportuue  Stato  i»l«rvcntion  fot 
the  reign  of  juMttiM  to  hc«oroo  established,  Jllr.  Herbert  S))enc«r  pro* 
cevd«  to  demonstrate  that  the  legislatora  who  enacted  the  poor-lav, 
and  all  recent  and  present  law-makvrs  "who  have  made  regulation 
which  bave  brought  into  being  a  ]xtnnaii«nt  body  of  tranips,  who 
ramble  from  union  to  uuton,  and  which  maintain  a  conslaut  f upply  ul 
fetons  by  sending  hack  convicta  into  eociety  under  such  conditiou 
tltat  they  are  almovt  compelled  again  to  oonuuit  critnee,"  are  alone 
respon«iblu  for  tli«  imffcriDga  of  the  working-classes.  But  may  w« 
not  blame  law-makers,  or,  rather,  our  oa'n  Hocial  order,  for  me««tUM 
more  fatal  in  theu*  reiinlta  than  cither  of  Ihese^for  inMlanco.  tlic  law 
which  concentrates  all  property  into  the  bands  of  a  few  owner*  f 
Some  years  ago,  Mr.  Ilorhert  Spencer  wrote  some  lines  on  thia  anb- 
Jvct  wliicli  ntx;  the  most  severe  indictment  against  the  present  social 
order  that  haa  ever  fallen  from  the  pen  of  a  really  competent 
KWriter^- 

1     "Given  a  raeo  of  boinR*  tmriag  liVe  dahna  to  [mrroe  tlie  ol^eela  of  thdr 

Hedres— given  a  world  adapted  to  tlt«  fcratlilcttlon  of  tboM  dMlrt*— ■  woiU 

into  wblob  (uch  beingis  are  aimilorly  bora,  and  it  nUTOIdality  foUowa  Uist  th^ 

have  equal  riglita  to  the  nse  of  tliia  vorR    For  U  ea^  of  then  'baa  (r««doai  ft 

do  all  that  be  villa,  prorid«d  be  Infrinftea  sot  tlia  equal  freedom  of  nnr  odiMV* 

then  eaeli  of  tliMn  is  free  to  aae  Hie  earth  for  the  MtiiifaolioD  of  bU  wants,  iro- 

Tided  he  allovH  all  oiicra  tlie  «awe  liberty.    And,  convcracly,  it  ia  njani.' 

no  one  or  pnrt  of  them  may  use  tlie  earth  in  iroeh  a  nny  a*  to  prevent  t...  .  w; 

(Km  Bfmllarly  osing  it,  ■ociiift  that  to  do  thIa  b  to  aasDme  greater  fye<dom  thu 

the  rest,  end,  oooseqeently,  to  break  the  law.    £<|e)t]r,  tfaereforc,  don  not  per^ 

mit  property  is  land.    On  essmiBition,  all  extcliBg  titles  to  sodi  property  Inra 

oat  to  be  hlvaUd ;  tboae  fonnded  on  reclamatloB  bicleslve.    It  eppenr*  that  net 

even  on  equal  apportlonnKott  of  the  earth  amengat  lis  InhaMtanta  eould  gentnie 

jtt legitimate  proprielorahip.    Wefiad  tliat,lf  pusbotl  tottonltfanateeoneoqaeBeek 

p  cUn  to  exolmdre  peaeMeloii  of  the  aoH  Isvotvee  a  bnd-ownhig  despotiwi.  Vy 
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bnlMr  ftail'  thit  muh  k  dolm  te  MiMuiOjr  denied  bj  ihe  omubnonU  of  our  Icgin- 
UtBKk  And  w*  flad,  ImUj,  Uinl  Ibu  tlicorj  of  tba  cQ4ielr«klp  of  aII  mvn  to  Ute 
mU  it  eoiMirt«Dt  with  iho  tiiffao«t  oiTiliulioo ;  a&d  that,  bowargr  dtfflcult  it  moj 
falocntbodj  tliat  ihMrfin  fact,  e(|tiit7it4nit7fioiiuiwiul»lt  to  liedono."  "By- 
tad-by,  nea  tnajr  tevn  thai  to  deprire  other*  of  th«tr  rvrtito  to  tlie  ttw  of  ihv 
•arth  li  to  oommit  •  erimo  inferior  onlj  In  wlekeda«M  u>  Ui«  crime  of  taking; 
m;  th«ir  live*  or  peraoDal  Ub«rtle«.'*    (■'  Socio!  SUti«it,"  oba^  \x.) 

Ou  Mr.  IIorbL'Tl  Sfwnocr  chMigod  Iub  opiniotis  a«  to  the  proitric- 
tondiip  of  Uie  soil  since  tbea«  tin«a  irerc  wriltvn?  Not  aX  all,  for, 
in  !b«)  ctui{>t«r  entitled  "  The  Coniing  Klavery,"  ho  write*  that  "  tbe 
movemeDl  for  l&Dil-natioiulimion  ia  aiming  at  a  sj-sttin  of  Uiiil-tviiure 
equitable  in  tbo  ftbiilrict.'*  But  if  socioty,  in  depriving  numbero  of 
INnons  of  thtfir  right  of  co-brirsliip  of  tbo  coil,  luw  "  oomtoitted  a 
flrinw  inferior  unly  in  viekeiIiu!B8  to  the  criiiiL'  of  tnking  awiiy  their 
Hn*  or  (M^rsonal  libertia,"  OQght  it  not,  in  coniiuon  Juaiici',  to  <io- 
dMTonr  to  repair  tlio  injury  done?  The  kelp  given  by  publio  aMii»t- 
MM  compon8tt(««  v«ry  fwbly  for  tlio  advantages  tiiey  are  deprived  of. 
la  his  itnport«Dt  book,  ■•  La  ProprU&t^i  Sooialc,"  M.  Alfml  Fouill^, 
caniaiBg  the  queMion  from  another  standpoint,  very  aocimt«ly  calU 
lUcHMbtance  "  la  jastico  reparative,"  llie  numerous  and  adnirablo 
charitable  organiiationa  which  exiat  in  England,  the  keen  emotion  and 
deep  commiaeration  manifntod  when  the  little  pamphlet,  "  The  Bitter 
Cry  of  Ontcaat  London,"  wa«  firnt  pubiiMbod,  the  growing  pre-occupa- 
lioQ  of  Government  witb  the  condition  of  the  working-oJa«RC«,  must 
be  aUribatvd,  in  t^  first  instance  certainly  to  Chrixiiaii  feeling,  but 
alto^  in  a  great  measure,  to  a  clearer  perception  of  certain  ill-defined 
righu  poeeewed  by  tboao  who  have  be<'n  kept  deprived  of  national  or 
lUbar  coauUBnal  co-lteindiip,  Mr.  Ilorbvrt  SjK-ncvr  has  expremed  tJiis 
idea  to  otcarly  and  eloquently  that  I  bo])e  I  may  bo  allowed  to  quote 
tbf  p«Mge : — 

"  We  mMt  not  overloolc  tli«  fact  tliat,  erroDCOoa  as  aM  theae  poor-law  and 
MonBBDiat  tbeorUe,  tboM  aaMrtkwt  of  a  roaa'a  ri^t  to  mninUinam^  and  of  liie 
rigbt  to  lian  work  provided  for  him,  ttiey  ar*  nevenbel<w  nearlr  relaled  to  a 
Irath,  Th*y  are  otwueenrfUl  eSorla  to  exprew  tbo  fact  Ibnt  wbo»o  ia  bom  on 
lU*  pUftrt  of  owe  tboteby  obtain*  sonM  ialareat  in  it— nay  not  be  nunniarily 
fllwilliiiil  BipUD — naj  not  bare  hi*  exiateoee  ignored  by  thoM  In  pomohIod.  In 
'  worOa,  tlipy  are  att«mpta  to  embody  that  tbouglit  wlikb  tr><\*  iu  lefpti- 
I  DttMaaeo  in  tJi«  taw:  All  in«n  haro  «(|nnl  r'tilita  to  iLe  u»o  of  the  oartb. 
After  getting  from  under  tlie  irroawtr  bijustice  of  davory.  \nvn  coald  not 
I  btgfatibff  in  eoanw  of  Udm  to  fe«l  what  a  monatrooa  tbtng  it  wa*  that  nine 
I  oat  ut  t«o  ahonld  lire  in  tlie  world  on  mffcraaoo,  not  luving  even  vtand- 
r  nwn  Mve  by  allowaaoe  of  tliOM  wbo  claim  the  earth's  snr&ee."  ("  Social 
I,"  p.  »«.) 

When  one  reads  through  that  substantial  CHuar,  "  Tlic  Man  vtrtut 
Stale,"  it  appear*  aa  if  the  principal  or,  indeed,  the  Hole  aim  of 
I  •octaliam  wert  th«  extension  of  public  assistance  and  increased 
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cftD  rvrj  cawljr  wnare  bimMlf  of  this  fnct.     Let  blm  visit  Uie  State 

l>  eoUkfies  at  Saarbnick,  or  inspect  tbe  Belgian  railways,  and  interrogmie 

1*11  the  oAciala  and  workmen  emplopd  ;  be  will  lin<t  that,  from  tbe 

bigbeet  to  tbe  lovMt,  tb«y  am  quite  as  free,  quite  as  contented  witb 

tbmr  lot,  H  iboM  ongaged  in  any  priratc  InduRiry.    Tbcro  is  eves  far 

non  gnuuitw  igaimt  arbitrarj  ineaaurea,  so  tliat  tlieir  real  freedom 

|ia  greater  than  ebewberc.    Tho  proof  of  tbU  I*  th«  fact  tbat  poets  in 

'any  iudustrim  belonging  to  tlic  State  are  alwayti  soogbt  for  by  tbe 

beat  woHuuen.     If  tbe  degree  of  man's  sUver;  varies  according  to  tbe 

ratio  tMtween  that  wbicb  be  is  forced  to  yield  up  and  that  wbicb  lie  is 

allowed  to  retain,  then  it  must  be  aJmittctl  tbat  the  majority  of  work- ' 

Ben  and  small  farmers  arc  certainly  sUvcs  now,  for  tlicy  hare  very  i 

tttUe  or  no  ptojicrty,  and,  as  tbcir  condition  almoat  entirely  depends 

,  on  ibe  bard  Uw  of  competition,  they  can  only  retain  fur  themselves 

tb»  mere  necessaries  of  life !    Are  tbe  Italian  coniatlini,  wbosc  sad  lot 

1  depicted  In  my  "  Lettres  d'ltalie,"  free  ?    They  are  rednced  to  lire 

«utinty  on  bad  mair^,  which  snbjrcts  tb«m  to  tliat  terrible  scourge, 

HkoptUagra.    Wlut  sad  truth  i*  contained  in  ibeir  reply  to  tltc  Slioi^ 

ler  who  advised  them  not  to  emigrate ! —  ^B 

"Whst  Aa  jon  tmbu  hj  tlie  nation!  Dojou  rvfer  to  Ibe  mo«t  mbersblnP 
llio  knbabitairts  of  lliu  land)  IT  so,  wo  nro  indeed  the  notion.  I^iolc  nt  oor  pale 
aad  fBiociated  laatn,  our  bodies  worn  out  n-ilk  oter-full^Ds  and  Insaffident  fwd. 
Ve  sow  and  reap  oom,  bat  never  in* t«  white  bnMd ;  we  «nUivnto  tbe  viiw,  bol 
a  ilt«[i  uf  wine  noror  touobes  our  lips.  We  ruisc  catllev  bnt  n<sver  eut  meat ;  «« 
are  euv«r«d  witli  rag«,  we  U*«  in  wratcheil  hovrli ;  in  winter  wc  siilTcr  from  tLv 
cold,  and  both  wint«r  and  summur  from  the  piings  of  Lim^r.  Cun  a  laud  wliicb 
doM  not  provide  tta  lnbabll«Dt«,  wtio  are  willing  to  work,  witb  sTiffidcat  to  Ih* 
■pea,  b«  oonsldcrad  b;  them  as  n  CiUicrland  I " 

I1ie  Flemish  ap'icultnnil  labonrcr,  who  vamN  less  titan  a  shilling  a 
day,  and  the  small  farmer^  wboiw  mck-rent  absorbs  tbe  entire  net 

I  pntfits  ;  the  Higlilnnd  croftcre,  wlio  have  been  deprived  of  tbe  com- 
munal land,  the  sacred  inherilaneeof  primitive  times,  where  i  hey  ooubl 
at  Iciui  raise  a  few  bead  of  cattle  ;  tbe  Egyptian  fellniis,  wboso  very 
life-blood  is  drained  by  European  creditors — in  a  word,  all  tbe  wretched 
beings  all  over  th«  world  wliuro  the  soil  is  owned  by  non-worken,  aa4 

'who  labour  for  insufficient  remnncrntion  ;  can  they,  any  of  thom,  bt 
called  frei'?  It  is  jiuil  possible  that,  if  the  State  were  to  beoomc  tlii 
universal  industry  director  (wbicb,  in  my  opinion,  is  an  impossiblo  by 
poibiwis),  tbeir  condition  would  not  be  improved  ;  bnt  at  all  events  it 
coitlil  not  Itc  worse  than  it  is  now, 

I  do  not  believe  tbat  "  liberty  must  be  surrendered  in  proporttoi 
as  the  maierial  welfare  is  cjired  for."  On  tbe  contrary,  a  certafa 
degree  of  wclbbeinf;  is  a  necessary  condition  of  liberty.  It  is  i 
nibi-kcry  to  call  a  ni.in  free  who,  by  labour,  eunnot  eecnre  to  kimsd 
tbv  neo«Muirie«  of  existence,  or  to  whom  labour  is  irapoesiblo  Iwcaoa 
ha  pOHMSM  nothing  of  bis  own,  and  no  one  will  employ  him  I 
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Compara  tite  life  of  tlie  sotdirr  with  tlint  of  tlio  hirej  worknum 
eitlior  in  a  mine  vr  a  foctorv.  Tho  lirel  is  ibc  type  of  llio  x-rfiu 
"Tl»  Cotnlog  SlaTcrj',"  utd  tie  ac«onil  U»e  typo  of  the  ia<]«pendciit 
■nan  in  aii  imluacrul  orgaoization  under  lhi>  fnv  C4mtriict  rfffinte. 
Which  of  the  two  poaseBsm  the  most  real  liborty  ?  The  noldicr,  when 
his  daily  ditties  are  accomplwhcd,  may  read,  walk,  or  enjoy  himMlf  in 
Booordaaco  with  liiN  ta5t>.-* ;  the  workin»n,  wh«n  he  returns  liomc 
worn  oai  with  fatigue  after  eleven  or  twvlvo  honni'  hard  labour,  too 
oflm  findd  no  other  recreation  than  the  gtu-palace.  The  labourer  at 
his  task  ninst  always,  and  all  day  long,  obey  the  foreman  or  ovencer, 
whether  he  be  employed  by  a  prirsto  individual,  by  the  State,  or  by 
aMM^rratlvc  society. 

■  Hitherto,"  eaya  Mr.  llerlwrt  Spencer,  '*  yoti  havo  been  free  to 
iptful  your  earnings  in  any  way  which  pleases  yon  ;  hereafter  you 
•hall  not  be  free  to  ^pcnd  it,  but  it  will  be  spent  for  the  general  bene- 

it."  The  important  point>  he  adda,  is  tho  amount  taken  from  tno,  not 
llie  hand  that  t.ike*  it.  But  if  what  is  takt-n  from  my  reronue  is  ero- 
ployeil  lo  make  a  public  park  which  I  am  free  to  enter  whenever  1 
ftfil  tncliacd,  to  build  public  baths  where  1  may  bathe  in  fummer  or 
iriatar,  to  open  libraries  for  my  recreation  and  iuittruction,  clubs 
whera  I  may  spend  my  evenings,  and  schoola  where  my  childrc-n  may 
receive  an  education  which  will  enable  them  to  make  their  own  way 
ia  tJie  world  ;  to  build  healthy  houHe^,  let  at  a  low  rent,  which  save 
BO  the  cruel  necessity  of  living  in  alums,  where  the  soul  and  the  body 
an  alike  degraded  ;  if  all  this  be  done,  would  the  result  he  the  same 
■a  if  this  sum  were  taken  by  some  private  Crtsana  to  spend  on  bis 
ptnonal  pleasun:*  and  caprice*  ?  In  the  oounic  of  last  summer,  while 
is  Swiuerland  and  Iladeo,  I  visilc<l  several  villagoa  where  each  family 
{■■applied,  from  foreitla  belonging  to  the  comiDone,  uHth  wood  for 
hatldiug  purposes  and  for  fuel ;  also  with  pasturage  for  their  cattle, 
d  with  a  small  plot  of  gronn<l  on  wbicb  to  grow  potatoes,  fruit,  and 

cgctalfles.     In  addition  to  this,  the  wages  of  all  public  twn'ants  are 
for  from  the  communal  revenue,  so  that  there  is  do  local  taxation 

tMlorer.*    Supposo  that  these  woods  and  meadows,  and  this  land, 

*  I  aMf  ■fBllM  M  an  cu»pl«,  Ota  lovnthip  of  FrtnilctisCatll,  at  th«  foot  of  tlw 
ia  Bidfa.  Not  a  itDgl*  futUng  of  Uiatlon  hu  bm  paJd  fiocs  lis  fcundktion 
lUT.  The  «WMMae  pnwiMts  abeat  S.OVi  aero  of  pliw^orMl  ud  mMdoo-lond, 
asnii  ab«at  £10,080  Kctlhig.  Tbo  1,490  tohabitaau  bar*  Mch  M  nodi  ireoil  for  tbeir 
MBfcf  pBipeaas  tad  firias  u  Otnj  «l«b  (or,  and  tadi  «af  eu  atnd  oot  to  puture, 
doriag  tbt  aainainr.  bb  Mttlo,  aUck  bo  ft«d*  daring  tbc  slnur  monilw.  Tlio  fcbool*, 
llWiip^fana.  aad  tonalafaM  sn  aU  well  oareil  for,  uul  oicrj  jnr  ooniiJarnblc 
H«  aiade.  100,000  narki  wtn  foplored  la  liSi  for  ihc  fstil>llihnic«i 
«(  ■  diMribnilaa  of  waWr,  with  Iron  ^pca.  A  hospital  Ixaa  Ixvn  buili,  anil 
patBca  In  Ibo  iDarker-pbM.  *bei«  •  band  plaja  on  fdto-dajs.  Each  T**'  ■  dlttriba- 
at  lla  laiplna  rvrcsDn  ti  nuiU  iOHniBSt  Uio  ftmlHcii,  ami  lbC7  each  obuln  f ran  hO 
le«|}Hvki^«r  «UUkiea,Md  niar«  lUU  »b(n  aa  exii«0TdSnai7  qnsntttT ■>(  '^^^  '■" 
6$%.  MjMNi  muki  wtK  dSMriboiod  amoncM  tlM  t,4S0  viiaagen.  WI1U 
Unarwi  eomtrt.  b  il  dm  r 
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longed  to  »  landed  proprietor,  instead  of  to  the  oonununc ;  be 
would  go  and  larisfa  Ihe  revenue  in  large  capitals  or  in  tmvvlting. 
What  ail  inimooHC  dilTiTcnct?  this  tronld  nuiko  to  tliu  inhabit luitu !  To 
Bpprvciato  thi«,  it  ftuSicM  merely  to  compim)  tbo  £0>iditian  of  the 
UigbUnd  crof[«rK,  the  freu  oittzeiiH  of  one  of  tbe  richest  countries  in 
the  wurhl,  and  whose  race  has  ever  been  laborious,  with  that  of  the 
pojiulatiou  of  these  Tillages,  hidden  awa;  in  the  Alpine  cantons  of 
Switwrland  or  in  tl»c  gor(;eB  of  the  Black  Forest.  If,  in  tbo  High> 
land  villages  of  Scotland,  reuutis  had  boon,  m  in  tbevc  hapjiy  oom- 
QUDM  of  Switxcrlaiid  anil  Badvn,  partly  tv*crved  for  the  inhabitant*, 
and  partly  employed  in  objects  ftf  general  utility,  bow  very  diCereot 
would  have  been  the  lot  of  Uhu  poor  people  !  Had  tlicy  but  been 
•llowod  to  kcti-p  for  tbeoiselvui  tlic  Hoa-wwd  and  the  kelp  whiub  the 
Nes  hringH  ihein,  bow  far  bcltiir  off  would  tbey  have  been  than  they 
now  are,  as  xn  admirably  proved  in  Mr.  Ulackie's  interesting  hook, 
"The  Scottish  Highlanders," 

A  similar  rtmiirk  may  also  be  applied  to  politica.  What  mattcn 
il,  says  Mr.  Uerht-rt  Sjivnccr,  that  I  myself  contribute  to  make  law* 
if  then  laira  deprive  me  of  my  liberty  ?  He  mentions  ancient  Greece 
as  ao  example  to  startle  us  at  the  notion  of  our  coming  state  of  slav- 
ery. Ho  write* :  "  In  ancient  Greece  ibe  accepted  principle  was,  that 
the  citixvn  belonged  neither  to  himself  nor  to  his  family,  but  to  his 
city — the  city  being,  with  the  Greek,  equivalent  to  the  community. 
lAnd  this  doctrine,  projier  to  a  state  of  conittant  warfare,  \»  one  which 
jMwialism  unawarvs  re-ititroduccs  Into  a  state  intended  to  be  purely 
indastriaL"  It  is  perfectly  certain  that  the  rigime  of  ancient  Greek 
dticn,  which  was  founded  on  elavery,  CAunot  be  Kiiitable  to  modem 
Hooiety,  whieh  i»  biinod  on  a  syrtcm  of  htboiir.  But  wc  inunt  not  allow 
oorsclvvM  to  forget  what  Greece  was,  nor  nil  wo  owe  to  that  Gre«k 
civilization,  which,  Mr.  Herbert  Spencer  saya,  the  "coming  slavery" 
threatens  to  re-introduce  amongst  us.  Not  only  philosophy,  literature, 
and  arts  flourished  as  tliey  have  never  done  iii  any  other  age,  but  tli« 
political  syntem  mo  Atampod  chnractcrs  with  individuality  that  tlie 
illustriuuH  men  of  Greece  are  types  of  human  greatness,  wboae  deeds 
and  sayings  will  be  engraven  on  the  memory  of  men  so  long  as  the 
world  lastA.  If  the  "  coming  slavery  "  gives  us  such  men  as  Pisistr** 
tux,  Plato,  Aristotle,  Xenopbon,  Lycnrgns.  SophocIe«,  Tliucydides^ 
Kpauiinondnit,  Aristides,  or  Pericles,  wo  shall,  I  think,  have  no  cauM 
to  complain  I  But  how  is  it  that  Greece  produced  such  a  bevy  of 
«rc«t  men?  By  her  democratic  institutioni*,  combined  with  a  marvel 
lotu  system  of  education,  which  developed  simtdtaneonsly  the  focultt 
of  the  mind  and  the  body. 

The  German  army,  in  spite  of  its  iron  discipline,  arrivea  at  reai 
somewhat  aimilar,  though  in  a  less  degree.  A  rough  peasant  }oln>  a 
[regiment ;  he  is  taught  to  walk  properly,  to  swim,  and  to  ahift  for 
himself ;  his  edacstion  b  made  more  complete,  and  he  becomes  a  man 
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TDdep«ndeDt  cli&rvt«r,  better  fitted  to  aunivu  In  th*  einiggte  for 
life.  If  the  nutlioritics  in  towns  levy  heavy  taxc»,  and  employ  Uio 
mooey  in  improTlDg  tb«  condition  of  the  inbabitsnis  and  In  forniinj> 
tbo«o  wbo  need  forming,  own  more  tlian  in  tho  German  army,  nnd 
•fur  llic  fwhion  of  the  ancient  Gre«k«,  will  not  Uii;  generations  yet  to 
«aai»  be  better  aMc  to  earn  their  own  livclihooi},  and  to  maintain  an 
boBOurable  position,  than  if  they  had  been  allowed  to  pau  tbolr  child- 
bood  in  the  (rultew  ?  Mr,  Herbert  Spencer  reiasons  falsely  whou  he 
nys,  "What  matti-ni  it  that  T  make  tlio  taws  if  those  laws  doprix-e  mc 
of  n»y  liberty?"  Iawb  which  tax  me  to  dcgnulo  and  rob  me  are 
odtoof,  but  lavs  wbieb  deprive  mo  of  what  I  have  for  my  own  good 
and  for  the  farther  development  of  my  faculiiee  are  well-meaning,  aa 
ii  the  coDtrtraint  imposed  on  bis  children  by  a  wise  father  for  their 
iaatniction  or  corrvetion.  Bettdea,  to  contribnie  to  make  laws  ele- 
rai4»  A  man'*  eharaeter.  A*  Stuart  Mill  haa  proved,  tlit«  in  indeed  one 
of  the  great  advantages  of  an  exteniiion  of  tlie  suffrage.  A  man  coUod 
I  ipcNi  to  vote  is  natnrally  raided  from  the  sphere  of  personal  to  that  of 
feaersl  interest*.  ITu  will  read,  discuss,  and  ondcavonr  to  obtain  in- 
formation. Othera  will  argiio  with  bim,  try  to  change  bis  opinions, 
and  be  will  himself  realixe  that  he  haa  a  ecnain  importanee  of  his  own, 
that  be  bait  a  word  to  say  tn  the  direction  of  pablio  aSairo.  The  ele- 
Taling  influeuee  of  tbiB  sentimest  over  French,  and  still  more  over 
^^wioB,  citizens  is  remarkable. 

^H  It  is  perfectly  true  that,  for  political  and  soeial  reforms  to  be  pro- 
^Hnotlre  of  frultH,  the  society  into  which  they  are  introduced  mnst  be 
^Hn  a  mttoiently  advanced  condition  to  be  able  to  understand  and  apfily 
them,  bnt  it  must  not  be  forgotten  that  improved  institutions  make 
^^butter  men. 

^H     Go  to  Norway  ;  crimes  ore  hardly  known  there.     In  the  conntry 

^neopU  oevi-r  clo!>e  ibcir  doors  at  night,  locka  and  bolta  are  scarcely 

^rksown,  and  there  are  no  robberies  ;  probably,  first,  because  the  people 

are  noral  and  religioiw,  bnt  certainly,  also,  because  property  is  Tery 

Paally  dirided.    Ifoiie  live  in  opulence  and  none  in  absolute  beggary, 
d  Mttainly  misery  and  dcgradutiou,  which  often  results  from  nusery, 
>  the  causes  of  the  great  majority  of  crimes. 
The  rich  financier,  Uelvrtius,  wrote,  very  truly,  that,  if  every  citi- 
ten  were  an  owner  of  property,  the  general  tone  of  the  nation  wonld 
oofweiTStiva,  but  if  the  majority  have  nothing,  robbery  then  bc- 
BM  Ih*  gnicra]  aim.     ("  De  I'liomme,"  sect.  vi.  chap,  vii.) 
In  eoncluaion,  let  us  try  to  go  to  the  root  of  the  matter.    Two  syi- 
I  an  auggeoted  as  cnrea  for  the  evils  under  which  society  is  suf- 
Dg.     On  the  ono  band,  it  may  he  uid,  in  acconlanee  with  the 
I  of  Christianity  and  socialism,  that  these  evils  are  the  condc- 
I  of  men's  pen-ersity  and  aelflshness,  and  that  it  behoves  charity 
Bd  frairmity  lo  remedy  them.     Wo  must  do  our  b«rt  to  aarist  onr 
fotlnnato  brethren.     Bnt  how  ?    By  trying,  Christ  tella  no,  to  imi- 
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Ut«  God'a  Kingdom,  wImk  "tlio  Uiet  skall  be  first  and  the  firet  UuU  ;" 
— or  by  "haviag  si)  lliinga  in  oommoD,"  ray  tbo  Apotttlvs  in  mil  tkt 
aixlour  of  |)riinitive  Cbriirtiuiity,  and  lal<T  on  certain  n-Iiglouii  com> 
miiDiticfi ; — or  l>y  the  giving  of  almn  and  oilier  chariLablo  ocU,  Mji 
ttio  Ciiriatianicy  of  tho  middle  agee ; — wbile  Bocialism  maiDtaiiu  ihit 
Ibia  DUi)'  be  clTi>cl«d  by  reforms  in  tbe  laws  rogulatint;  tho  division  of 
property.  On  tlio  other  hand,  |)o)itical  ncuiiomy  aiid  vroliitionary 
sociology  te^ch  us  that  Ibene  mtMrieit  are  ib«  inevitabtt-  and  bvDofiesDt 
ooiwequcDcca  of  Batural  laws  ;  tbat  tboee  Uwh,  being  nvccaaary  eoodip 
llona  of  progrwwt,  any  endeavour  to  do  away  with  them  would  be  ta 
diMurh  the  order  of  nataro  and  delay  tho  dawn  of  hotter  things.  By 
"  th«  weeding  out  of  the  aiekiy  mid  infinn,"  and  the  HtirviTal  of  tbe 
Itteal,  tbe  process  of  amelioration  of  «]>eoioa  in  tbo  animal  kiugdom  It 
'^aeeoDiplisbed.  This  law  of  natural  Bclection  should  bo  allowed  free 
and  ample  scope  in  human  socioly.  "  Society  is  not  a  manufsctun^ 
but  a  growth."  Might  is  njally  right,  for  it  is  to  the  general  intetcrt 
tbat  the  mighty  abonld  triumph  and  perjictuatv  the  nic«>.  Thus  ai^gnet 
what  ia  now  called  Scltnct. 

In  a  book  entitled  "The  True  IlUtory  of  Josbua  Davidiwn,"  the 
author  places  ideal  Christianity  and  contemporary  society  face  to  face, 
ftnd  MhowH  very  clearly  the  uppo«ition  which  exists  between  tbe  doc- 
trine* of  would-be  Hi'ienov  and  tho»o  of  the  Goopel : — 

"  If  tho  (Icfitnai  at  politionl  economy  nro  r«alt;  cxnct,  if  t1i«  Uws  of  lb* 
Qg^e  for  lif«  Bud  tbo  mirTiral  of  tlie  filtosl  must  realty  be  appliftj  to  humaa 
FaoeMljr,  as  wril  at  to  plants  and  animals,  then  Ivt  u«  at  care  Dilinit  thai  Oltfia- 
tJaaitj,  which  gira  antiBtanot  to  the  poor  and  iieedy,  and  which  •tretclie*  ont  i 
iMud  10  iba  alDoor,  Is  a  mere  foUr :  nnd  lot  ni  it  onoe  abandon  a  belief  wUoh 
influencM  ntitbcr  oar  pvliljcnl  iniililuliuas  nor  our  aocia)  nrruiscfneiiia,  asd 
wlikbAu^Afaot  to  iulluenc*  thecu.  If  Christ  wan  ritrbl.  thtu  vorprcaeut  Chris- 
tianity I*  wrong,  anil  if  soololomr  rcolljr  conCdiD*  KMcntific  tnith.  thon  Jmos  ef 
Nuat«tli  upaUe  and  BRtci]  in  vnin,  or  ratlicr  Ue  rebelled  sininM  the  inimulaUa 
Uws  of  ualiirif.''    (Tauchniu  edition,  p.  S5S.) 


Mr.  William  Graham,  in  bia  "  Creed  of  Soience  **  {p.  STd),  wrihM 
follows  :— 

"  This  great  aikd  hr-roacblnff  eantrovernT,  the  moat  important  in  the  history 
of  our  spociot,  which  b  probably  as  old  m  buniim  society  itself,  and  evrtalnly 
a«  old  a*  tiiD  '  Rfpoblio '  of  riato,  in  wlikh  it  Is  disninsod,  or  as  CLristianity, 
which  bcftan  with  a  onmuiunittic  form  uf  »ocivty,  hud  yet  only  nriihin  tlie  put 
Italf  cenlur?  couie  to  be  felt  as  a  cooCroversy  Involvlof  real  and  llTlng  iMM* 
of  a  morocotons  ohnnctcr,  and  not  ntojnai  otdy  remotely  bordcrin|;  upon 
possible." 


■^ 


M 


I  think  it  may  bo  proved  that  this  so-called  "  doctrine  of  scieace*^ 
ia  contrary  to  facts,  and  is,  consequently,  not  scicntilic ;  whereas  the 
creed  of  Christianity  is  in  keeping  with  both  [krcsent  facts  and  ideal 
bnmanity. 

Darwin  borrowed  hi*  ideia  of  tbe  sti-nggle  for  exui«&ce  and 
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Uia  fiUsft  from  MaltbiiK,  from  wbora  be  oloo  dn^w  liia 
vrolution  and  of  trau&forniUin  ;  but  no  naturalist  i-rn- 
JnuDt  of  a{>i>l)'i»g  cither  of  these  lavrs  to  Iminiin  society.  It  liu 
been  rvderveil  to  Bociology  to  xttcmpt  this,  becAUiw  it  boa  ftccdptod, 
iliad folded,  from  tliv  liaiid*  of  cconomistd,  tiiis  most  erroneous  prin- 
ciple ;  tl>at  wxiiAt;  b  govenii>d  by  natural  lawn,  and  tbat  it  sufEcca  to 
give  them  fnM  Boope  for  the  greatest  puKKtlito  tui|>piticsa  and  pros- 
pritf  to  mgn.  It  ia  roanifeetly  tmo  that,  as  buiuan  aociety  in  com* 
IMlMndvd  in  wh»t  we  call  Nature,  it  must  obey  her  laws ;  but  the 
bwa  Mid  last  it  It  t  ions,  in  nil  iticir  diifc-R'nt  fonuH,  which  decree  aa  to 
the  acquivition  aiid  ttaniunissioii  of  )>ro[i('rty  or  )KW«o««iOfw,  and  faercdi- 
tvy  luccesAJon,  in  s  word,  all  civil  and  peual  laws,  emanate  from 
men**  will,  and  from  tite  decisioDH  of  legiKlators ;  and  if  expcricaoo, 
or  a  liigher  Gonoq>tion  of  justice,  sbow«  ds  tiiat  thcso  laws  arc  bad, 
or  in  any  way  lacking,  wv  arc  fre«  to  change  thorn.  As  faraa  the 
Danrimon  laws  are  concerned,  it  would  be  perfectly  iiDpoi«il>lc  to 
■ppty  them  to  existing  society  without  more  radically  destroying  all 
BsUbliabed  institatioiis  than  the  moat  avowed  Nihilist  would  wish 
to  do. 

If  it  be  really  advisable  that  the  law  of  the  "survival  of  the  fitlc«l" 

doald  be  esublished  amongst  a&,  the  firftt  step  to  be  taken  would  be 

the  abolition  of  all  laws  which  punish  tbcft  and  murder.    Animola 

provide  tbomiMlvcH  with  foo<l  by  physical  activity  and  the  nHO  of  tfacir 

nutele*.    Among  men,  in  oonsetjueuce  of  sucovHnivo  iuiiiitdtionH,  snch 

aa  ilaviTy,  Mrvitude,  and  revenue,  numbers  of  people  now  live  in  plenty 

oa  tbeir  income,  and  do  nothing  at  all.     If  Mr.  Uerbert  Spencer  ia 

really  desirous  to  see  the  supreme  principle,  "  i-cward  in  proportion  to 

dtseTt,"  in  force  amongst  lU,  ho  mtt»t  obtain,  first  of  »ll,  (ho  ittippres- 

•ioB  of  the  oxiating  regulations  na  to  pro]>cny.     In  the  animal  world, 

Iko  doatitiy  of  each  ia  decided  by  its  aptitudes.    Among  ourselves,  the 

dertinj  of  eaob  is  determined  by  the  advantages  obtained  or  inherited 

ffofu  parvntii,  and  the  heir  to,  or  owner  of,  a  lar;^e  estate  is  sure  to  be 

well  ncoived  everywhere.     We  see  then,  that  before  Darwinian  laws 

ttD  bocome  established,  family  sacceesion  must  be  abolished.    Ani- 

solf,  like  ptanto,  oboy  Iho  inatincts  of  nature,  and  reproduce  thenmelvea 

tt|Mdly  ;  but  tnraaaant  carnage  praventa  their  too  excessive  multijilica- 

^■Kon  1    A*  men  become  more  civilieed,  peace  becomes  more  general ; 

^Bhey  talk  of  their  fellow-men  as  their  brolhcni,  and  some  philoaophera 

^hvm  drraro — tho  mailmen  !^-of  arbitration   supplanting  war  I    The 

^E»:|ttil!linuin  between  Iho  binhs  nud  tlie  deaths  is  thus  npeot !    To  Iml- 

^Vonce  it  again,  lot  ns  glorify  battles,  and  exclaim,  with  General  Kloltkes 

ihit  the  idea  of  auppressing  them  is  a  miacbicvona  Utopia  ;  let  us  im- 

pOMRtoooeoD  thoMo  dangerous  fanatics  who  repeat  incessantly,  "Peace 

4n«artl>t  good  will  towards  men." 

In  tfao  very  heart  of  nature  reigns  seeming  injustice ;  or,  as  M. 
nraoB  ptits  K  more  strongly,  natore  is  the  embodiment  of  injostice. 
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A  fatUng  Btono  cnuUies  both  the  boii«6t  man  and  Uie  xramp !  A  Uril 
gow  oat  to  find  foo«]  for  iu  fouag,  and  after  lout;  Bearofa  b  returaio^J 
to  iu  ni»t  irith  '\\X  «'HI-4;arR0<]  gains,  irl)«n  an  ca^ic,  the  despot  of  1 
air,  Hwoopfl  down  aiid  Htval*  tlio  fuod ;  wp  tUink  llii»  iniqiiitoiut 
odioux,  and  would  not  tolmtc  auoh  an  inatauoe  ainoii)p<t  n«.  Vi| 
Cain  Uilld  gentle  Ab«L  Ri)^ht  and  justice  prateat.  Tb<rir  should 
BO,  for  it  is  the  mere  pnttinfi;  in  practice  "  of  the  purifying  proec 
which  nature  weeds  out  the  least  powerful  aod  prevents  the  i 
of  the  mcc  by  the  muUiplicction  of  iti<  inferior  Mmpli-M."  li' 
admirably  defined,  for  ita  condemnation,  tliu  Darwinian  law  »hi<^ 
nefbert  Spencer  would  have  sodet;  accept : — 

"Tho  MTBge  mjs  to  ihoM  who  are  w««lH<r  tlian  bimaelf :  Loul:  b)i 
tkles  aixl  jon  ••»  the  Mgl«  Rwooplo^  down  on  tbe  dove;  oast  yoar  efetei] 
earth  nnil  f  on  ««e  tbe  Iimi  tearing  to  pi«e«*  tbe  stag  or  the  mtolnpc ;  vh 
the  defthi  of  tbo  oceaa  mall  fbdi«e  are  destn>red  b;  shatka    Tbit  wl 
natntp  uiuoniiM*  tlial  tbo  woak  ma«t  t>e  the  pre;  of  tho  ctronc.    Stranntbl 
gift  o(  the  gods.    Tbroogli  it  I  become  potscMor  of  nil  tl  b  in  xaj  pow«f  lai 
tow,"    ('■  Ito  I'Hommev"  iv.  ft) 

The  conalaDl  effort  of  moralists  and  Icigislators  hae  been  to 
the  reign  of  might  by  a  retgn  of  juaticc.     Aa  Bacon  mys,  /» 
ta.it  out  vU  atit  Icr  viget.    Tbe  object  in  to  aubjeot  men'*  actions 
and  more  to  the  empire  of  tbe  law,  and  that  the  law  alioald  be 
and  more  in  conformity  with  equity.    Society  has  ever  been,  and 
is,  to  a  grvjit  extent,  too  roui^b  a  rt;flccUon  of  nature.    YioUlwot] 
JuaUee  are  tmmeruuit,  and,  if  tlirw  are  to  bo  put  a  slop  to,  wo 
oppose  ounielvea  still  more  to  tbe  laws  of  nature,  iattlead  of 
plating  their  re-establishment. 

This  is  why  Christianity,  wbicli  is  an  ardent  aspiration  after  jn*- 
tJce,  is  in  real  accordance  with  true  science.  In  tbe  book  of  ioh  the 
problem  ia  tragically  proposed.  Tlie  unjust  are  e<|Ua]ly  happy  wilb  tks 
just,  and,  aa  in  nature,  the  strong  live  at  the  cost  of  the  wealt.  Rif|hl 
protests  against  this,  and  the  voice  of  tbe  poor  \s  raised  against  tbdr 
oppreetors.  Listen.  What  deep  thought  ts  contained  in  the  follow- 
ing pusnge !~"  Wherefore  do  the  wicked  live,  becoini;  old,  yea,  an 
mighty  in  |>ower  ?  Their  seed  is  eatablislicd  in  tbeir  sight  with  tbc^ 
and  their  offspring  before  their  eyes.  'I'heir  houses  are  safe  from  fear, 
neither  is  lite  rod  of  God  upon  them"  (Job  xxi.  7-9).  "Some  remove 
land-marks ;  they  violently  take  away  flocks  and  feed  thereof,  'flwy 
eause  him  to  go  naket)  without  clothing,  and  Ihey  lake  away  the  sbeaf 
from  tlie  hungry  ;  which  make  oil  wilhiu  their  walls,  and  tread  ihidr 
wine-prGaaei^  and  suffer  thirst "  (Job  zxiv.  2,  10,  1 1). 

The  prophets  of  Israel  raised  an  eloquent  protest  against  tbe  crib 
then  reigning  in  eooiety,  and  anoooneed  that  a  time  should  come  vbts 
justice  would  bo  established  upon  the  i-arth.  These  hopes  of  aJftf^ 
aiab  were  expressed  in  socb  prveUe  icruia  thai  lltcy  may  svrvv  m  1 
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line  of  tb*  nfonn*  which  yd  romain  to  bo  ftceompUalicd. 
sball  }udgo  tb«  poor  of  (he  people,  Ue  shall  mvo  Uw  cliildren  of 
Bcviljr.  and  tkhnll  hreak  in  pieces  tbe  oppressor.  Ho  Khali  spare 
poor  uid  needy,  and  shall  save  the  vouls  of  (be  needy.  Tbcro 
■hd  b«  an  handfal  of  coni  in  the  earth  apon  tlio  top  of  ibn  mount- 
dm"  (Paalm  \xxn.  4,  13,  16).  "And  the  work  of  rigbte'iiiKnon  shall 
bipMrp;  and  thr  cfTfct  of  righteousness,  quielnesa  aad  asHuraiicd  fur 
vm  "  <l9iiiiiili  xzxiL  17).  "  Sorely  I  will  no  more  give  thy  com  fo  be 
n»tf»r  thine  enemies,  and  the  sons  of  (he  stranger  shall  not  drink 
tkf  wine,  for  (ho  which  tbon  bast  laboured  ;  but  (hey  tbn(  have  g.ith- 
(ml  it  shall  cat  it,  and  pratsc  the  I»rd  ;  and  liiey  that  h»vc  brought 
itIogoUior  iil).ill  drink  it  in  the  courts  of  My  holiness"  (Isaiah  Jxii.  8, 
)),  In  the  New  Jernaalem  "there  shall  be  no  more  sorrow  norory- 
iaj(."  "Tbey  shall  not  build,  and  another  inhabit;  thoy  shall  not 
flut,  and  another  eat ;  for  as  the  days  of  a  tree  arc  the  days  of  My 
pMpIp,  and  Mine  elect  shall  long  enjoy  tbe  work  of  their  bands  " 
(Iniah  Uv.  31,  22). 

Tbe  prophet  thus  raises  his  voice  in  faronr  of  the  poor,  in  the 
nme  of  justice,  not  of  charity  and  mercy.  "  Tbe  Lord  will  enter  into 
jndgmeiit  witli  the  ancients  of  His  |woplc  and  the  princes  thereof : 
for  ye  hare  eat£D  up  the  vineyard  ;  the  spoil  of  the  poor  is  in  your 
booML  What  mean  ye  that  ye  beat  My  people  to  pieces,  and  ([rind 
the  f«r<e«  of  the  poor?  luiith  the  Lord  God  of  hosts"  (Isaiah  iii.  14, 
IQ).  *■  Woo  unto  thcni  that  join  hooM  to  bouse,  tliat  lay  field  to  field 
till  there  be  no  place,  that  tliey  may  bo  pla«ed  alone  in  (he  midst  of 
the  earth"  (Isaiah  v.  6).  In  the  future  society  property  will  be  en- 
sored  to  nil,  and  every  one  will  "  sit  nnder  bis  vino  and  under  his  flg- 
toee"(Micah  iv.  4). 
^H  The  ideal  of  the  prophets  comprehends,  then,  in  the  first  place,  the 
^Wttmph  of  justice,  which  will  bring  liberty  to  the  opprewed,  consola- 
tion to  tlte  outcast,  and  the  produce  of  their  labouTH  to  (he  workers  ; 
id  secondly,  and  chiefly,  it  will  bring  tbe  glorification  and  domino* 
<D  nf  the  elect  people — Israel. 

Tbe  iilcal  of  the  Gospel  makes  less  of  this  second  consideration  of 
national  grandeur  am]  pre-eminence,  and  places  in  the  foref^ound 
(be  radiral  transformation  of  the  noctal  order.  Tlie  Gospel  is  the 
"pxnl  tidings  of  great  joy,"  the  E{«yycUM',  carried  (o  the  poor,  the 
approach  of  the  Kingdom  of  God — that  is  to  say,  of  tlic  reign  of  jus- 
tiea.  "  Tbo  East  ihall  bo  first ; "  therefore  the  pretended  "  natural 
r"  will  bo  r«Tonod  t 

Who  will  poMeai  tbe  eftrthP  Xot  tbe  mightiest,  as  in  the  animal 
and  u  Darwinian  laws  decree ;  not  tbe  rich,  "  for  it  is 
Mdor  for  a  camrl  to  go  through  a  needle's  eye  than  for  a  rich  man 
lantcriW  Kingdom  of  God."  Lazarus  is  reeeivml  into  Ahraham's 
boMiB,  while  Dive*  is  east  into  (he  place  of  torment,  "  where  there 
!■  m^ng  woA  gnashing  of  teolli."    The  firet  of  biological  precepts, 
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the  one  respecting  the  RurviTal  of  the  fittest,  as  it  immolates  otben 
fur  personal  benclit,  is  esMotiiilly  scUisfa,  which  Is  a  Tioe  inoesuDllf 
k  rcprobate<t  In  the  \ow  Tc«tatn«Dt.  "Look  not  every  man  on  bia 
own  tilings,  bnt  crcry  n>an  nUo  ou  the  thing*  of  otbera"  (I'hilip- 
pians  iL  ■!).  The  ohitf  of  all  Christian  virtuc«  is  chnrity  ;  ft  is  t]i4 
very  esseitce  of  the  Gospel.  **  Seek  ye  first  the  Kingdom  of  Go<)  and 
Kia  r^teonsness,  and  all  tbese  things  shall  bo  addc-d  unto  you  "  (St. 
MaUhow  vi.  33). 

Uow  wry  Irno  is  the  economic  doctrine  that,  with  oquitablo  lawi^ 

each  should  etijoy  the  inlegnl  produce  of  his  labour,  and  that,  wcfs 

Lthw  the  csa^  (lemonal  activity  would  attain  its  highest  degn-e.    Noth* 

'lug  ii  mors  adTcre«  to  the  prosperity  of  a  nation  than  unjust  Uwb; 

and  thin  is  precisely  wliat  tliv  prophets  and  Christ  teach  us. 

If  Darwiniiui  Iswh  were  itppliL-^l  to  huninn  nocicly,  the  utility  of 
history,  considered  as  a  mtirtl  k-iMon  for  both  kings  and  people,  woald 
be  destroyed.  The  history  of  man  might  then  be  looked  u]>on  ai  a 
mere  xoological  strife  between  nations,  and  a  simple  k-ngtliening  ont 
of  uatural  history.  What  moral  instruction  can  possibly  be  drawn  fran 
the  study  of  the  animal  world,  wIilt«  the  ttrcing  dc^vour  or  destroy  tbs 
weak  ?  No  speotaelo  could  bo  more  odious  or  more  dcmuraliung  1 
The  iuconiparabli^  sublimity  of  the  Uoapel,  which  i^  alas !  only 
I  too  often  misinterpreted,  c<uisists  in  an  ardent  longing  for  perfectiea, 
lia  that  aspiration  for  an  ideal  of  justice  which  urged  Jrsus  and  IFis 
earliest  diiwiplcs  to  condemn  llto  world  as  it  then  was.  Thence  nj^rnDg 
tbe  hatred  of  evil  in  its  many  various  forms,  the  desire  for  better 
things,  for  reforms  and  progress  I  Why  do  Mahometans  stand  still 
in  tlte  march  of  civilization,  while  Cbristiao  ooiintrics  advance  ever 
more  and  more  rapidly?  Because  the  first  are  resigned  tocTil.where&s 
tlie  second  combat  and  endeavour  to  extirpate  it.  The  stoicism — tbe 
elevated  character  of  which  can  hardly  be  sufficiently  admired — tba 
austerity,  and  purity  of  such  ancients  as  Maren*  Anrelins,  ncrreTtbi)- 
tieas,  bowed  before  absolute  facts,  looking  upon  them  as  the  inevitable 
'results  of  the  actual  and  natural  order  of  things.  Like  modern  evolu* 
tionists,  they  glorified  the  laws  of  nature,  considering  tbem  perfeob 
Their  optimism  led  them  so  far  as  to  adore  tbe  cosmos  as  a  divinity. 
"All  that  thou  wilt,  O  Cosmos,"  says  Marcus  Aurclius,  "  is  my  will ; 
nothing  is  too  early  or  too  late  for  me,  if  it  be  at  the  hour  thou  decid* 
est  upon.  My  fniit  is  such  as  thy  scaoons  bring,  O  Nature  !  From 
thee  eomea  all.  Tlion  nn  alL  All  go  towards  thee.  If  the  gods  be 
OMcntially  good  and  junt,  they  muxt  have  pcnuitted  nothing,  in  tbe 
imogement  of  tbe  worid,  contrary  to  right  and  justice."  What  a 
oonlrost  between  this  serene  satisfaction  and  the  complaints  of  Job,  of 
th<!  prophets,  and  of  Christ  Ilimitelf  1  The  true  Cbrintian,  in  direct 
opposition  to  stoics  and  to  >Ir.  Herbert  Spencer,  holds  that  Ibo  world 
is  completely  infected  with  evil  ;  he  avoids  it  carefully,  and  lives  in 
tile  hope  of  a  general  cataclysm,  which  will  reduce  our  globe  to  ash^fc 
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^i»  for  B  now  and  piinGod  b«a%'cii  and  carlb  I  Tbc  belief 
■aJol  evaluttotiarr  ttociologistji  Io}^ically  advocatt^*  inaction, 
fKTrijWCU  thtt  [irewat  order  of  Ibtii]^  aa  atiribatabli^  lo  tialurol 
Chrisuan's  belief  leads  bim  to  jirdcDlIy  dcsira  reform  aad 
It  alio,  when  ho  U  •loccivvil  mid  mluood  to  dc-^pnir,  it  occa- 
>tes  in  rvvolutioiiary  violi'nvo  aud  in  Niliilijini. 
lu,  but  all  gruat  relijj;ti>iiii  reformers,  sacb  oa  Buddha, 
iBtlter,  and  tJtc  great  pliiloeopbers,  csiwclally  Socrates  and 
and  the  great  lawgiver*,  from  Solon  and  Lyvtirgtis  to  tbo  legift- 
tfae  FrcDi'b  Rcvohition — all  tlu;  fleet  of  humanity,  in  fa4!t— 
itb  the  evils  under  which  our  race  is  forced  to  xuffer,  and 
(^  xud  revealed  au  ideal  social  order  more  ia  confonniiy 
ideal  of  jnstice  ;  and  in  iheir  writings  they  place  tills  Utopia 
with  the  existiitf;  order.  The  morv  Christianity  IwconuM 
of  dogmax,  and  the  raoro  the  ideas  of  mural  and  Ktdal 
CDOtalned  in  Cbrbt's  teaehiogs,  are  brought  forward  as  tfae 
more  5Ir,  Herbert  Spencer's  principles  will  be  shuniied 
In  the  splendid  development  of  lloman  law,  whii-h  lasted 
vd  yean,  a  Ninibr  evolution  took  place.  In  Iht-  beginning, 
taws  of  tbo  twelve  lableit,  many  tracca  of  the  hard  law  in  favour 
m^ty  may  be  found.  This  is  symbolized  by  tbe  lanoii  i/juir), 
|ave  its  name  to  tbe  qairitarian  right.  I'ho  father  was  allowed 
or  destroy  hia  cfaildivn,  as  they  were  his  jMM^cssion.  He  had 
e  power  over  his  slaves,  who  wore  his  "things."  The  cn-ditor 
Jirow  his  debtor  iu  prison,  or  even  cause  him  to  be  cut  in  pieces 
trttd  tfcatUo.  The  wife  was  entirely  in  her  huxband's  power— 
N.  Little  by  little,  as  centnries  rolled  on,  eminent  lawgivers 
each  other,  and  gradual  changes  were  made,  so  that,  finally, 
litarian  principles  pcnvtratod  the  entire  Roman  tsiAc,  aiid 
ian  law,  which  giorilic«  might,  gave  place  to  the  Christian 
lieb  cxtu!«  ju.stice. 

I  moTcmcnl  will  most  assuredly  continue,  iu  spile  of  all  tbe 

R  may  receive  from  Mr.  Herbert   Spencer,  and  from  others 

ink  as  ho  do««.    It  is  a  result  of  the  advance  of  civilimlion 

le  commencement  of  Christianity,  and  even  from  tbt!  time  of 

iphets  of  Wa«l.     It  will  maiiifcit  itself,  not  as  it  did  in  tbe 

ages,  by  works  of  mercy,  bnt,  under  the  control  of  economio 

by  tha  intervention  of  tfae  State  in  favour  of  tbo  disinherited, 

intNMnrc*  inch  as  Mr,  8haw  Lofcvro  approves  of,  so  that  each 

:  be  placed  in  a  position  (o  l>e  abl«  to  command  reward 

I  1(1  the  amonnt  of  oscful  labour  accomplished. 

winiaii  Uws,  generally  admitted  in  tbe  donuun  of  nattiral 
and  in  the  animal  king^Iora.  will  never  bo  applied  to  human 
I,  until  the  sentiments  of  charity  and  justice,  which  Christianity 
a  on  onr  hearts,  aro  completely  eradicated. — Conteniporary 
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A  REJOINDER  TO  M.  DE  LAVELEYE. 
Bt  USBBBBT  sfencer. 

THE  Editor  of  tl)c  CusnifroKAttT  Bktiew  Iiaving  ktndW 
mo  to  Mtt  a  proof  uf  tbe  fon^)ipg  article  by  M.  ilc  Lutim 
having  uawntcd  to  my  rc4|ue«rt  that  I  might  be  allowed  to  a; 
few  f>i|tluiatioii8  and  oommeDts,  in  pt&o«  of  a  more  formal  r 
fntnre  number  of  tbc  Review,  I  have,  in  tlic  following  page*,  ^ 
as  mtich  lu  seems  nvL-dftil  to  prevent  the  grave  nit«nnilcr»t;iiiiii«||ij 
likely  to  bfi  produc(>d  by  H.  d«  LavclnyeV  eritictams,  if  ihef  t^  F^* 
milted  to  pasa  unnoticed. 

On  the  first  pag«  of  hia  eas&y,  U.  de  Laveleyo,  referring  tvj 
effort  to  establiiih  "  greater  equality  amonj;  men  "  by  "  approf 
Sutc,  or  communal,  revenue*  "  for  that  end,  write* — 

"Mr.  SgwDC^r  ooadd«r«  ihst  ihlt  effort  tar  the  Improvemenl  or  ilie  md 
of  the  vurbiDK-dwn«^  which  ii  b«4ng  OTorvvbcr*  tnado  witli  grnoicr  at\ 
ca«rgv,  li  a  vtolation  of  natoral  lawi,  wlildi  wUl  not  fail  to  btln;  ili  on  j 
iAment  on  notioni,  that  niuffoidod  by  a  blind  phllantlirop;  "  (p.  4M). 

As  this  sentence  etaods,  and  especially  aa  joined  with  all  wliidil 
lowB,  it  U  calculated  to  produce  the  impression  that  1  am  opposed 
meMtuM  "  for  the  improvement  of  the  cooditJiH)  of  the  wor)diif>| 
oJasaea."    This  is  quite  untrnc,  as  numcroiu  passages  from  my 
would  !>hi)w.     Two  qufHlioiui  nrv  involved — What  are  the  mi-a 
and — What  is  the  agency  for  carrying  them  out?    In  Ihu  lirM 
there  are  various  meftsures  oondnoive  to  '*  improvement  of  the  < 
tion  of  the  working-classes"  which  I  have  always  contended,  and 
contend,  devolve  on  public  agencies,  general  and  local— above  all,  >ij 
efficient  administration  of  Jaittice,  by  which  rhey  benefit  both  directly 
and  indirectly — an  administration  such  as  not  nimpty  reprrsM-Jt  vin 
and  fraud,  but  promptly  brings  down  a  penalty  on  every  one  *l 
treepacscs  against  his  nci[;h)>our,  even  by  a  nuisnncc.     While  ooot* 
ing  for  the  diminution  of  Stale-action  of  the  positively-regulative  ldiid|| 
I  liave  contended  for  the  inoreaM  of  Stale-action  of  tbo  ueg^tiiti^ly- 
regulatjve  kind — that  kind  which  restrains  tlio  activiliefi  of  dtit 
within  the  limits  imposed  by  the  existence  of  oiber  cititens  who  I 
like  vhiinis  to  carry  on  their  activities.     I  have  shown  that 
minislrution  of  justice  ntises,  very  considerably,  the  cost  of  livbgJ 
all  ;"*  and  is,  therefore,  fell  eapcoially  by  the  working-claMoa,  wf 
state  is  most  closely  dependent  on  the  cost  of  living.    As  one  of  | 
evils  of  ovcr-legislalion,  I  have,  from  the  b<^ginning,  urged  that, 
multilndinous  other  (jitcvtions  absorb  public  attention,  the 
qucition  gets  scarcely  any  attention ;  nnd  social  life  is  cvt<  <  •  ^'^•- 

"  "  Studf  of  SocMogf,"  p.  410,  |iMt*(il]il  Is  llbrvr  nlitloB. 
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viliated  by  tll*  cooMqtwni  iii«qulti4>ib*  Wbilo  dcfeiulin^  talssfz-jhire 
ia  tti  origiaal  aad  propor  wn*e,  I  havo  pointetl  out  that  tlio  policy  of 
r<3l  inc<l<IliDg  has  for  its  coacomitatit  (bal  vicious  laiua-faire 
v~i>;h  leiv&t  disboDesty  to  flourtsb  at  tbe  expeii«e  of  boneiitjr.t     In 

•eeond  place,  there  are  Diimeroiu  other  measures  conducive  to  "  the 

-  Temcnt  of  th«  oonditiDD  of  lliv  working-cloMn "  wbicb  I  deeire 
: .  >  M  murli  M  M.  dv  Lavc1e>'«  to  auo  underiakcii ;  and  «iiiiply  differ 
tna  bim  coac«ming  tbe  agency  by  which  tboy  »Iiall  be  undertakes. 
Wabotit  wbhing  to  restrain  philanthropic  action,  but  quite  coiitrari- 
*fa»,  1  hare  in  various  places  ar(;ued  that  pbilautbropy  wiU  better 

•.v«  its  ends  by  n  on- gore  mm  on  ml  mrans  tliun  by  go  vcru  mental 
i:^4S6.J  Ikl.  de  Lavcleytt  Is  mudi  morv  familiar  tbati  I  am  with  the 
(kU  Wioving  that,  in  eooietlcii  at  large,  the  orgauiz«d  arrangeinciitA 
ffUeh  carry  00  production  and  distribuiion  have  been  evolved  not 
oly  without  State-help,  bat  very  generally  in  spite  of  State- hindrance ; 
ml  beoce  I  am  Hurprlt«d  that  he  apparently  gives  no  cradonce  to  the 
iluririue  that,  by  private  p«Ts>ons  acting  either  individually  or  in  com- 
bination, tberv  may  be  better  aobieved  multitudinous  ciidH  wbicb  it  ia 
iW  faaUun  to  invoke  State-agenoy  for. 

SpMlcing  of  the  donuun  of  individual  liberty,  M.  de  lAvoleye 
nyi- 

"To  be  Wtt,  I  h^n»  nllh  Ur.  D«r1i«rt  Spencor  that,  contrary'  to  lioiMivaa'a 
dsetrfac,  Stat*  power  oDt[h:  to  b«  timit«d,  und  ihal  a  dom^n  «bou1d  be  rewirveit 
lo  indlvidDiiI  liberty  wlilch  aboold  b«  alwa/i  rMpucled :  but  the  Utiitta  of  thia 
doa^  sbould  b«  flinl,  Dot  by  tbo  p«apl«,  but  by  mason  and  itclence,  koepiug  la 
tUw  wliat  U  b«st  for  th«  pubJio  wtifana "  (p.  iUfi}. 

I  ta  a  good  deal  perplexed  at  findin;;  the  last  clatiite  of  this  acntcnce 
*|ipareDlly  addressed  to  me  as  though  in  opposition.  "  Social  Statics  " 
h  a  work  mainly  occupied  with  tlie  endeavour  to  establish  tliese  limits 
by  "  rvaaon  and  science,"  In  the  "  Data  of  K^htc^"  I  have  sought,  in 
I  chapter  vnlitleil  tbo  "  Sociological  View,"  tu  sliow  how  certain  lim- 
iu  to  individual  liberty  are  dedacible  from  tbe  lawn  of  life  as  carried 
nnder  social  oondilioiu.  j\nd  in  "The  Man  vtrtua  The  State," 
ohM.  de  IdToleyo  is  more  panicularly  dealing  with,  one  part  of 
I  laat  olMpter  b  devoted  to  allowing,  do<Iuctively,  the  derivation  of 
are  called  "  natural  rights  "  from  the  vital  needa,  which  saeh 
I  hM  to  satisfy  by  activities  pursued  in  presence  of  other  men  who 
lo  aatiafy  like  needs  ;  while  another  part  of  the  chapter  ia  de- 
I  to  abowiag,  inductively,  bow  recognition  of  natural  rights  began, 
be  earliest  aoeia)  grou|is,  to  be  initiated  by  those  rolaliations  wfaieh 
called  fortlt— retaltalionii  ever  tending  to  produce  respect 
per  liniita  of  action.  If  M.  de  l.AVeleye  docs  not  consider 
*0(*  -IHMtelSuikai  ■Th«DutT«f  ibo  Sui«."'  Abe  '*Ba*a]r»,"Ti>LIL(>p.  94-B; 
,  m  p.  UT. 

t  "Indr  U  Soda.loKr.''  PP-  Ml-»,  cli««P  mUiIoo. 
("S^alStatlci:  'Foot  Lan,'" 
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tills  to  bo  an  i>itt&bli«bni«nt<>r  limits  "by  reason  wid  ■cienc«, 
are  the  kintU  of  "  reaiton  and  science  "  by  which  be  expccui  to 
lidi  Ibwn? 

Oil  unolh«r  p%ge  U.  de  Latvelflye  uys — 

**  1  am  of  opitiiaa  that  Out  Sifite  xhoaM  make  bm  of  iu  IctithaaU  [>a«M 
action  for  tli«  taiaUithmeBt  of  ^>al«r  eiioaUtj  atnoDS  taea,  in  pn^ttim  H; 
their  penoua]  mnrlts  "  (p.  489). 

Meroly  obn-n-ing  that  tbo  expromion  "  Jta  legitimato  pavren  of  nnikai' 
socina  lo  imply  a  boggiop;  of  llie  question,  since  die  chief  ) 
dispute  is — What  are  "its  legitimate  powers  of  actioa  ;"  1  l;. 
expreas  my  mrpriiH)  at  such  a  eoDti>nce  coming  from  a  d'wth . 
political  economutt.     H.  de  I^velcyo  rcfon  to   the   "old-fu 
political  iKonomy,"  implying  that  bo  i«  one  of  thuitc  youngi ' 
miata  who  diesoDt  from  its  doctrine ;  but  1  was  quite  unprepared  u 
that  bis  disMDt  went  so  far  as  tacitly  to  deoy  that  in  tlie  avera^^iiF 
caaw  A  pmporlioning  of  rvwarda  to  personal  merits  naturally  Lite 
place  under  the  free  play  of  supply  and  demand.    Still  leu,  - 
the  exposures  aiade  of  the  miacrie*  inflicted  ou  men  tbmugli 
past  by  tlio  blundetiug  attempts  of  the  State  to  adjust  pricu  lof 
vi^oe,  did  I  expect  to  Me  in  a  political  economist  sucb  a  rehired  «*; 
fidcDCO  in  \\\K  State  as  would  commission  it  to  adjust  men's  rvwmM 
"  in  [iroportioii  U>  tlicir  {wrsonal  mvrit."    1  bcjir  tliat  there  -. 
who  contend  that  payment  nhuuld  be  proportionate  to  the  '•■ 
ableness  of  the  woric  done:   the  implication,  I  suppose,  bcIi 
the  knacker  and  the  nigbtmao  should  receive  two  or  thn?e  gtiLLii--  - 
day,  while  a  physic-Lan'H  fee  should  bo  half-a-crovn.     Itut,  with  'n-ii  a 
proporliooing,  1  smqwct  that,  as  therv  would  Iw  no  returns  adeijuM 
to  repay  tbo  cont  and  time  and  labor  of  pre])iantion  for  the  i  ~    ''" 
of  medicine,  physiciauji  would  quickly  disappear;  as  would,  it:' 
those  required  for  the  bigh<3r  social  fanctions.    I  do  not  suppMc  ihai 
HI.  de  Lavdoyo  contemplates  a  proportioning  just  of  this  kind.    8<a 
if  ID  face  of  all  experience.  pa«t  and  present,  ho  tmsta  oSicialimi  u 
judge  of  "personal  mimt*,'*  he  is  sanguine  to  a  degrco  which  sv 
prises  me. 

One  of  the  questions  which  Si.  de  Larcleye  asks  t 


"  [f  tbo  int«tT(qttion  of  pnlilio  power  tor  the  Unproveincot  of  the  waiBUlW 
of  the  working-daaw)  b«  a  eontrwIicUon  of  litstorr,  and  a  rMiim  to  ondarf 
mititaol  mcicty,  how  la  it  thst  the  eocair;  in  which  (ho  new  indiutriil  atpal^ 
ution  l«  the  mort  detekped— that  in  to  any,  Enghnd— b  olio  (he  ooaati;  wbart 
SCnto  iotervvntlon  la  the  most  rapMl;  tncraafrlDg,  aad  wh*ro  opinion  1«  al  (hi 
tarae  time  pressing  for  ihme  powers  of  inMrfercnc*  to  be  still  further  exlrndtdl" 
(p.  401), 

Several  questions  are  here  mi«iod  btsidea  tiie  chief  one^  I  iiiTt 
already  pointed  ont  that  my  ohjection  is  not  to  "  intcrrcntion  of  pabUl 
power  for  the  improrement  of  the  oondKion  of  the  working-cb^Mh" 
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It  to  interTcntions  uf  certain  kinds.     The  abolition  of  Iaws  forbid- 
ding trado-combinstioDv,  vaA,  of   laws  forbiddin;:;  tbo  traTelliiig  of 
artiauu,  were  Burely  in«a»iir(>8  which  improved  "  the  condition  of  tlm 
woritisg-clBMca ; "  and  tiicoe  wcra  ntiuuurcfl  which  I  should  hare  been 
•igar  to   join   Id   obtaining.     Similsrlj-,  nt  the  present  timo  I  am 
Mrons  of  woing  provided  the  easiest  and  most  ettieient  n'^nicIicH  for 
■Don  fraadulenllf  betrayed  into  nnaeaworib^  Bhifia  ;  and  1  heartily 
■jmpAthize  with  those  who  dcnonnco  the  continual  encroachments  <Mt 
ludownerH^-cncloflnros  of  commons  and  the  tarf-corcred  borders  of 
laB«i,  Ac     TboMi;,  and   kindrc<l   iujtutiocs  to  the  working  •  etasse*, 
itKtching  far  back,  I  am  no  less  dL-dirona  to  see  remedied  than  in 
U.  de  Laveleye ;  provided  always  that  due  care  is  taken  that  other 
bjnstlcoe  »r«  not  committed  in  reme<!ying  tbem.    Evidently,  tlien, 
tkis  Axpression  of  >I.  An  Lavrloyc  rniiw-s  a  falvc  imuc.    Again,  bo  says 
I    tim  I  cnll  this  public  intervention  on  behalf  of  the  worklDg-dMSet 
^■1  retqm  to  ancient  militant  society."     This  is  quite  a  mistake.    In 
^ftrient  militant  society  the  condition  of  the  working-classes  was  very 
|BtLle  cared  for,  and,  in<Ieed,  scarcely  thoii};ht  of.     My  assertion  was 
'    that  tb«  cotteiw  sifMetn  employed  was  liko  the  coercive  system  pm- 
ploysd  in  a  nulitant  sodety  :   the  emh  to  wtiieh  the  systonM  aro 
directed  being  quit«  different.     But  turning  to  the  chief  point  En  hts 
qnestioii,  I  meet  it  by  connter-qnestions — Why  is  it  that  the  "  new 
indaftrial  organization  "  is  best  devetoped  in  Ko^Iand  ?  and — Under 
what  conditions  wu  it  developed  ?    I  need  hardly  point  out  to  M.  do 
LtTeleye  ttiat  tbo  period  dhring  which  induxlnnt  organization  in  Eng- 
Uiid  developed  more  rapidly  and  extensively  than  elsewhere,  was  a 
period  during  wbiob  the  form  of  governraeni  was  less  coercive  than 
tlsawberiF,  and   the  individual  lesa  interfered  with  than  elsewhere. 
Asd  if  now,  led  by  tlie  admirers  of  Continental  bureaucracies,  ciger 
^ilMttbropist*  are  more  rapidly  cxu-nding  State-administrations  here 
,    tb»  tbey  are  being  extended  abroad,  it  is  obviously  hecauso  there  is 
^btat  soope  for  ifie  further  extention  of  tbem  here,  while  abroad  there 
^>  little  noope  for  the  further  extension  of  them. 

In  jtHtificatton  of  coercive  methods  for  ''improving  the  condition 
of  the  worlcing-classcs,"  91.  de  Laveleye  saya : 

"  Oae  fact  is  sofficieDt  to  show  the  grtsd  process  dut>  to  this  State  IorUIs- 
Ikia:  in  aa  ovar.inereosiDg  popnlatioo,  crime  is  ropidly  sad  grostly  dlminiiib- 
<p.4tH). 


I 


row,  without  dwelling  on  the  fact,  shown  in  Mr.  Pike's  "  History  of 

imc  in  Kn gland,"  that  "violence  and  lawlessness"  had  increased 

during  the  war  period  which  ended  at  Waterloo  ;  and  without  dwell- 

^^S  on  the  fact  that,  nftor  the  n>covory  from  proittrntion  produced  by 

^Bir,  ijivre  waa  a  diminution  of  crime  nlon^  with  that  great  diminution 

of  coercive  lejrislation  which  obaraetcrI«si  the  long  period  of  peace  ; 

I  (0  on  to  remark  that  a  primary  condition  to  the  correct  drawing  of 


: 
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infcrMica  u — otbcr  thing*  cqaal.  Dom  3L  de  LsTeWye  raallj  think, 
wbeo  comptuiog  tbe  Mmte  of  tb«  but  gcBtntioa  with  ibat  of  tb» 
j«iMCMH,  th«t  Other  tfaiagB  an  so  eqoal  that  to  tke  growtli  of  Stafl^ 

[•dminbtnrtiwM  can  beawribed  tbe  d«cmse  of  crime?  lie  ignd^^ 
thoM  two  factors,  far  more  importatit  than  all  others,  vhidi  have  pro- 
dnced  a  aocial  rerolntion — rwlwairB  and  free-trado :  tbe  la^t  rwultiog 
from  tbe  abolition  of  govvramcntal  reatrainu  after  a  long  atmggler 
and  the  dm  effected  by  prtvale  enterprue  carried  out  in  itpite  of 
aUennoiu  opposition  for  some  time  made  ia  the  Legislatore.  Bejond 
all  question,  the  prosperity  due  to  these  factors  hu  greatly  ameliorated 
tbe  oooditkiD  of  tbe  working-da*M«,  and  by  »o  doing  baa  dimioiabed 

'  eiine  ;  for  nndonbtedly,  dimininhing  the  diflicuUitit  of  getting  food, 
dirainiabea  one  of  the  temptatiooi  to  crime.  H  Al.  do  Lavelvye  rcfori 
to  a  more  recent  dirainutioo,  then,  oiUesa  he  denies  the  alleged  relttlioa 
between  drankcnness  and  crime,  be  must  admit  tbat  the  temperance 
Bgiutton,  with  iu  pledges,  iu  "  Band*  of  Hope,"  and  ita  "  Blae  Rib- 
bon League,"  baa  bad  a  good  deal  to  do  with  it. 

Before  pweing  to  tbe  obief  question  let  me  correct  M.  de  Larolcje 
on  some  minor  points.     He  >ay»— 

"  1  tbiok  that  tlie  grett  fundamental  error  of  Mr.  Herbert  Speneer'a  wjitbem, 
wblch  U  (o  Keaersltr  accepted  u  tha  prtaest  Atj,  oonatata  la  the  belief  tbat  if 
State  power  were  bat  nfficMntlr  rednced,"  ^ 

Now  I  t»ot  againttt  this  a  wntence  not  long  since  published  by 
Frederic  Uarrifton : 


% 


"Ur.  Sp«tic«rbufaiinMlf  jort  pDbl)*b«d  ....  'TbeUan  r<TM*Tfae8tat«,' 
to  which  ho  bordly  exptcU  to  make  a  Mmrwt  oi(«pt  liere  anil  tborv,  and  abool 
which  an  nDfrlendl;  critic  miftht  **j  tbnt  it  miftlit  be  entitled  'Ur.  Spencer 
igaiiut  all  England.*"    (.Vin«(Mii(A  Centvry,  vol.  ztI.  p.  SGS,) 

Tbe  fear  lent  my  arguments  should  prevail,  which  I  presome  prompted 
M.  de  LaTcleyeV  article,  is  evidently  iU-foundc«l.  I  wt«b  I  saw  reaaoo 
to  believe  that  bis  estimate  ia  nearer  to  tbe  truth  than  tlic  opposite 
one. 

On  p.  4D0,  M.  do  Laveleye  write*— 

"  The  Uw  thnt  Mr.  Herbert  Spencer  denrcs  •oclelj'  to  adopt  b  amply  Dar. 
Wtai'i  law—'  tlie  auntral  of  the  fltteet.' " 

Perhaps  I  may  be  excused  for  wishing  here  to  prerciit  further  con- 
firmntton  of  a  current  error.  In  his  article,  M.  de  Laveleye  baa  quoted 
from  "  Social  Statics  "  poasagM  showing  iiwistanoe  on  the  beneBts  re* 
suiting  from  xunival  of  tbo  fitlect  among  mankind,  as  well  as  among 
animalH  ;  though  bo  ignores  the  faet  tliat  the  work  as  a  whole  is  an 
elaborate  statement  of  the  conditions  under  which,  and  limits  within 
which,  the  natural  process  of  elimination  of  tbe  unfit  «honld  be  allowed 
to  operate  Here  my  immediate  purpoao  ia  to  correct  the  impression 
Lvbifih  )ua  ttatemont,  ■•  above  worded,  produces,  by  naming  tbe  dotat : 
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^Bfi^Slauai"  was  published  in  1951 ;  Mr.  DarwiuV  "Origin  of  Spe- 

H*  Asd  now  1  pu8  to  tbe  main  imno.  In  par«iiance  of  his  statement 
Hht  ]  --  '■■  ■■  vdetT  to  adopt  tlie  vnrvtva]  uf  Utn  fitt<-#t  3u«  itx  gtiiding 
^ftt  I 'J  L.svcl(.'y«  goM  on  to  docribe  what  would  be  itu  action 

^BpbMl  lo  mankind.     Ilere  are  his  words : 

^^nk  1*  tin  bleal  order  of  thing*  wfaidi,  we  are  told,  ooffltt  to  proTsil  In 
^^■indaliak  bat  cverftfaing  In  our  preaou  orgaslution  (whl«li  oranouibiU, 
^Hks  Mr.  ^pcnwr  bliuMlf.  s'lmit,  boncTrr,  t«  bo  nMonJ)  i>  wboH;  opjiowd 
BI(f  Mirfa  CiOQilltlon*.  An  old  and  (icklj  liun  captured  n  kuwIIc  ;  hi*  jootiKor 
■B  ^lAiv  bttrtbcr  nmrca,  iauii4>bea  ftvay  li|»  priio,  and  lives  lo  perii«taat« 
Wi^Mri**;  (be  old  one  diM  Ui  tb«  stn^gic.  or  is  itorrcd  to  dottfa.  Such  \»  th« 
kidBMt  Uw  of  Ibn  'nirvin)  vt  Um  flUcA.'  It  was  lbi»  aiDOag  iMrbnriaii 
■In  Etnt  flDokl  nidi  a  law  i»iUt  in  our  prwMit  locial  or^I«r?  Cortdnlr  imxI 
■m  deb  mm,  tisMT  conHttnCixI  and  tdcklr,  prot«ct«d  by  tho  Inn,  onjofi  liu 
Mkk,  nsniM  sml  baa  ofbpriag^  and  if  au  Apollo  oT  bercnlean  streogtb  at- 
■■pM  to  lake  from  btm  bla  pomoarioms,  or  faia  wif«^  bo  wonld  b«  thrown  into 
him.  ud  vera  b»  to  att«cnpc  to  praotiM  tli«  Darwinlmi  law  of  Mlwdiaa,  be 
inUeertaitil?  mn  a  fair  risk  of  tbe  KallowB"  (p.  492}. 

I  Kow  tbongh,  on  the  next  page,  M.  de  Lavele^ e  recogniecK  th«  fact 
Ml  tli«  stiTTival  of  tbe  fitt«6t,  as  I  construe  it  in  itn  social  applica- 
loB^  is  tbe  survival  of  tbo  i&dostrinlly  sttperior  and  thow  wbo  are 
BtM  for  tbe  rvqnircmpnlii  of  sooia]  life,  yet,  in  tho  piirngmph  I  bave 
■Med,  ho  implipfl  that  tbe  vi«w  I  hol<l  would  count rnaiitM;  violent 
wfada  of  ivplntnng  tbe  inferior  by  the  superior.  I'lile^s  be  desires 
^^■ggatt  tbat  I  wiab  to  see  the  principle  operate  among  men  as  it 
^^Bas  amonf;  brutes,  why  did  he  write  this  paragraph?  In  the 
HR  before  him,  without  referring  to  otbt-r  workx,  he  bax  abundant 
nof  iJist,  above  all  thing*,  B^roMion  of  every  kind  is  hateful  to  me ; 
■d  he  smreely  needa  telling  tliat  from  my  earliest  i>oi>k,  written  more 
■n»  third  of  »  centnry  ago,  down  to  the  present  time,  I  have  urged 
^^■nge  of  all  laws  which  either  inflict  injustice  or  fail  to  remedy 
HKm,  wbetber  committed  by  one  individual  against  another,  or  by 
mm  against  claas,  or  by  people  agatiwt  people  Why,  then,  did  M, 
|B  Lareleye  make  it  seem  tbat  I  would,  if  I  could,  c*lab!i!<h  a  reign  of 
■i|nsu<:e  ooder  ita  most  bmlal  form  ?  If  there  needs  proof  that  in 
n  Tiev  the  rtroggle  for  existence  as  carried  on  in  society,  and  tbe 
nata*  mnlttpUcaiion  of  those  bust  fitted  for  tb«  stniggic,  must  be 
Ibjcet  to  rignrons  limitations,  I  may  quote  aa  Mffieient  jiroof  a  paa- 
■ge  frwm  tbe  "  Data  of  Ethics  : "  premising  tliat  the  word  oo-opera- 
loo  tutd  in  it,  most  bo  nnderstood  in  its  widest  sense,  as  comprebend- 
Bg  all  those  eombioed  aclivitiee  by  which  citizens  c«rryon  Kxiial  life: 

I  "Tha  Iitailiiiit  traha  of  a  code  nndcr  wbich  complete  living  throntcb  volnn* 
biMMMttM  [Ilere  uiDlbetlcaltr  oppoeed  to  oofaimUorT  00-opcroUon,  char- 
^^^^^^^WIHaat  tTp«  of  aoitielr]  is  atODFod,  mav  be  simplf  stated.  He 
HBRIE^M|Qbnnent  Is  Ibat  tbe  lifc^aatainbg  aotioDS  of  each  AtlU  serar- 
I  *w.  aiTO.— la 
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oUjr  briug  liim  th«  wuouiita  vaA  kinds  of  adraatai^  oatnrallr  ichlev«d  \>-j  tlwnii 
and  ttiU  iiuplios,  firtrtJj,  ibal  ho  iJibII  •affor  no  dirocl  aggrtHioM  on  hla  penoa 
or  pniiRTtj,  anil,  (ccoodlf,  tliai  lio  ahati  soiter  no  Inilireot  aggr«nUiii>  bj  bread] 
of  ouoiTAot.  ObWTTBDoe  of  tboM  n^ailrc  cooditloDs  to  foluotai?  co-upentioo 
UrH&h  faciliut«d  lif«  to  the  |pwit«M  tjXeal  \tj  oxcbonge  of  MrvicM  imdar  i^rm> 
ment.  tifu  is  to  bo  fartber  f&clliiatod  \ij  eicluiiigo  of  mttIcw  Ixtyond  agruement ; 
tba  highott  tlfo  being  Kanbi'd  odI;  vtiun,  bcridM  fatlpjofr  to  cotnp1ot«  ona 
MOtlier"*  Uto*  bj  Rjiei-iflod  recipruvitli^s  uf  aid,  man  otherwue  lti-l]i  tci  coo:i[il«t« 
on*  aaothor'a  Uroa  "  (p.  U9>. 

TliU  posiugc,  ia<)ecd,  rniKoa  in  a  coovcnioiit  form  tlic  eeaontial  qaea- 
tioD.  It  will  be  obtwrvod  llixt  in  It  arv  niKK^itivd  two  wtB  of  conditional 
Ity  conforming  to  wUioh  cnoii  living  tugutlittr  may  actiicvu  tbo  gmlot' 
liAppin«H!i,  Tbe  fint  set  of  conditions  is  that  which  wu  oomprabcnJ 
under  tJie  general  vottav  juetice  ;  the  second  aet  of  cottditiona  la  tliat! 
whiob  we  comprclicni]  »n<lor  th«  general  namo  ffenttMily.  llie  poai-< 
lion  of  M.  df  I^vt'Uyc,  and  of  tliv  multitudos  wbo  think  with  him,  iti 
that  tho  community,  through  iiH  gUTcrniacnt,  may  rightly  undcrtsko 
both  to  administer  juelioe  and  to  praottae  generouty.  On  tbo  oUitv< 
band,  I,  and  the  f«w  who  think  with  me,  contend  that  justice  alone  iai 
to  be  administered  by  the  community  in  its  corporate  capacity ;  aadi 
that  the  practice  of  gencroi^ity  i«  to  bo  left  to  private  individuala,  and 
Toluntarily-fonnod  combinations  of  individuals.  Tmiiiring  each  oiii- 
aea'a  mfoty  In  ponton  and  property,  as  well  as  insuring  liim  snch  re^ 
tnnis  for  his  services  as  his  fellow-citizi-ns  agree  to  gire,  ia  a  pnUit 
affair ;  while  affording  him  help,  and  giving  bira  benefits  boyood  UwM 
fa«  has  earned,  b  a  private  affair,  llie  reason  for  maintaining  this  dtJ 
tinction  is  that  the  last  duty  can  not  be  undertaken  by  the  State  wilh- 
cut  breach  of  the  first.  The  vital  requirement  to  social  life  roust  be 
broken  that  a  non-vital  requirement  may  hv  fnlfillcd.  Under  a  rvign 
of  absolute  justice  un<iualiGvd  by  gcncroftily,  a  social  life  may  be  rar^ 
lied  on,  though  not  the  highest  social  life  ;  but  a  reign  of  gcncroxity 
without  any  Juiticc — a  svBlem  under  which  tho«e  who  work  are  not 
paid,  HO  that  those  who  have  been  idle  or  dnmkcii  may  bo  saved  from 
misery — ^is  fatal ;  and  any  approach  to  it  is  injurious.  That  only  can 
be  a  wholesome  state  in  which  conduct  brings  its  natural  results,  good 
or  evil,  as  the  case  may  be  ;  and  it  is  the  buxincM  of  Government,  act 
ing  on  behalf  of  all,  to  vce  tJiat  each  citixen  shall  not  be  defrauded  of 
the  good  results,  and  that  he  shall  not  shoulder  off  the  evil  rc-iialu  ot 
to  others.  If  others,  in  thi^r  private  capacities,  are  prompted  by  affec 
lion  or  pity  to  miligale  the  evil  results,  by  all  means  let  ibem  do  ao 
no  power  can  equitably  prevent  them  from  making  efforts,  or  givinf 
money,  to  diminish  the  sufferinga  of  th«  unfortunate  and  the  inferior 
at  tbe  eane  time  tbat  no  povrer  can  equitably  coerce  them  into  doin] 
tbU. 

If  M.  de  I.aTcleye  holds,  as  be  appear.'^  to  do,  that  enforcing  Ibi 
normal  relations  between  conduot  and  coB8o«|ucncce,  right  as  it  maj 
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^  \  llio  mbalnot,  is  unpracticalilo  iioder  exigtin)^  Bocial  condttioM, 
*^>  are  to  nuny  eu«s  mhcIi  tltnl  men  g<.-t  what  ihej'  have  Deilhl^r 
'"'  nor  otbprwiM  r<iuttubly  rcci-ivLil,  an<l  in  maiij'  comb  iuch  that 
Jw  provrnlwi  fruin  caniing  anylhiiig  ;  tliea  tuy  tvply  is,  by  all 
ia«%^orv  Utii  condition  of  Uunffa  is  dne  to  unjuat  arrangomentH, 
'•*  •»  unify  tbc$«  arrnnf-cmenta  as  fast  as  we  can,  Uul  let  ua  not 
'>I<ifpt  ^  (lisaatroufl  poHoy  of  cstnblii-liiDg  tivw  injiiaticce  for  tlie  pur- 
P*'*^  of\itigating  the  mischiufs  produci.-d  by  old  injudlicu*. — Cofilem- 
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Br  pMroMM  W.  U.  FLOWER,  P.  R.  8. 

TT^EW  oairal  groojM  prcMut  so  many  remarkable  illutitrationa  of 
J-  Rrirnl  (  Uie  niosl  important  general  taws  wbicli  appear  toliare 
d«(enniniMl  %t,  structure  of  animal  bcNlics  aa  that  of  the  wbalea.  We 
find  iJie  effevt'  of  the  two  opposing  force* — that  of  horedlty  or  con- 
fonnatioD  to  p^VJitnl  cliiir»et«rs,  and  thai  of  aJapration  to  changed 
environment,  meth«r  brought  :ibout  by  the  method  of  natuntl  scico- 
tioo  or  other* le—diNtinctiy  written  in  almost  every  pari  of  tbeir 
Mraetnre.  Scarely  anyn-here  in  tbe  animal  kingdom  do  wo  see  so 
many  eaaea  of  to  petvistenco  of  nidinwntary  and  apparently  u§eleaa 
orgaiM,  those  mafeloiis  and  HuggMtive  phenomena  whieh  at  one  time 
Mttnod  bopelenseigiuaSiCanstng  despair  to  ihuMv  who  tried  to  nnr&vel 
their  meaning,  bo  now  eagerly  welcomed  as  lieoeoiu  of  irwo  light,  ^B 
OMtiog  iDuminatiu;  be«ma  apoD  the  dark  paths  through  whii;h  t]io  ^^ 
«g[anUm  haa  trnreM  on  it4  way  to  n»ch  llie  goal  of  it«  preeent  oon- 

^^tJoa  of  existence. 

^K    2t  ia  chiefly  lo  tu-ac  nidimentjiry  organs  of  the  Cetaeea  and  to 

^WuU  wo  may  Ituini  »om  tbem  that  I  propoeo  to  call  your  attention. 

^Pb  <Meb  cue  ibe  quntjon  may  well  be  asked,  Arc  they  siirTival!«,  rem- 
iianta  of  s  paat  condititn,  become  useless  owing  to  change  of  oiroum- 
staaeei  and  environment  j  or  arc  they  incipient  structures,  beginninga 
of  wbat  may  in  fatwe  bwomo  I'unctionat  and  importnnt  parts  of  tho 
urooomy  ? 

^^  TlK>terra"wIiiUo"ijoonmonIyl)ntTagncIy applied  to  all  thcUrgor 
^Bd  middle-stied  Cetacea,  jud,  thoagli  such  nmaller  upcvics  ua  tho  dol- 
^piina  and  porpoiscn  arc  notiunally  spoken  of  as  wlialMi,  they  may  to 
•11  inlento  ood  parpowta  of  ajologicai  science  be  included  in  Uie  term. 
Taken  all  togetliertlie  CVfcWMconsiitote  a  distinct  and  natural  order  of 
mammals,  obaraoterizcd  by  tbcirnquatic  mode  of  life  and  extcnial  flsh- 
Itka  form.  Tbii  Iwdy  w  fusiform,  paceing  anlcrioHy  into  t he  head  witb- 
oal  any  distinct  consuiution  or  neck,  and  |MWtcriorly  ia|>ering  offgrod* 

IMdpd  ttiwi  •  l«ctar«  dcthertd  u  tba  Rojal  InitilaibM,  London,  Uajr  i5,  18SS. 
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i  Ui  sll  knovn  wr  and  norno 
»if  South  AmcHt  sod  Aaia. 
IMr  orgikoiza"!  oeoeiai* 
IMM  Uwir  lifc'cing  pMied 
■ottrelj-  in  t)i(Wat<-r,  m  on 
tlw  land  tbey.T«  ab«olat«l]r 
b«I[>lvwi ;  buftb«]r  haY«  to 
fwe  very  fr^Uontly  to  the 
awface  for  he  I'tirpose  of 
rt«pirntioi).  ittey  nroall  pre- 
iWooiis,  auVisting  on  living 
animal  foo  of  soniR  kind. 
One  gcnuittlono  {Orea)  eaU 
other  wtkD-hloodcd  animak, 
^  an  M>al8  oA  eviMi  members  of 

j»«ll    Some  foc-d  oi^ab,  others  on  Kmalt 
.    unl  mednstE,  whil'  the  staple   food  of 
I  species  of  Ci  [i^ilo|K)ds.    With  some 
ily  arc  timid,  inoll'iisivo  uniinaU,  actii^ 
whI  ^garions  in  4ieir  habits.  fl 

1  of  the  order ;bere  are  two  very  dis- 
,  or  Odoaloceti  and  tbf  bahten  (ivhalc> 
4<  which  present  thronghont  their  orgaiii* 
iM  stnictural  fharacten,  and  have  in  the 
ivtraasilional  fotms. 

^ipn  of  the  Crtaoea  and  their  rel.tliona  to 

c\-*tkt  involved  in  the  greatest  obscurity. 

.■*  of  affinity  with  any  of  the  lower  classes 

1    Ii-i  many  of  the  membon  of  tlicir  own 

,   i'-"-tii(ially  di^tingutshes  a  mammal  from 

•<>t)C«t4-s,  tliey  are  as  truly  mammalian  u 

.  i^t*,  niDwbcrs  of  the  olius.     Any  'supposed  signs 

,  tiBiply  modifieatioDit  in  adaptation  to  their  peculiar 

HMeM  SLU*  of  our  kitowledsre.  the  OeUoei 


rnSALSS,  PAST  AND  PRESENT. 


"97 


Vm.  &— Omomm  Pohimh. 


■bsolately  isolated,  and  littlo  eatufiidorjr  reason  has  «Ter  been 
for  deriving  tbcm  from  any  one  of  thu  OKiiiting  diTisioDs  of 
Ibo  clasA  more  Uian  from  any  other.  Ttiu  qiipittion  Itiu  imktid 
heaa  moiXed  whether  ihey  have  been  derived  from  land  raaiu- 
mab  M  aII,  or  whether  they  may  not  be  the  eurvivora  of  a  primitive 
agnatic  form  which  was  tiie  anoector  not  only  of  the  wbalof«,  bat  of  all 
the  other  mombers  of  tba  oUm,  11i«  mstorial*  for — I  will  not  say 
aolrin^— but  for  tlirowing  «onie  light  tijion  tliU  problvm,  muM  he 
•ought  for  in  two  rO'gioiut — in  the  »trucluixf  of  thevKiMtng  mcmbrrit 
of  the  order,  ami  in  its  jtaitt 

history,  M   revealed    by  the  ».  _     _^  ■'^~^ 

disovi-ry  of  fosiiil  remains. 
In  the  present  Mtate  of  ocienoo 
it  is  cliiedy  on  the  formur 
tbat  we  bare  to  rely. 

One  of  the  most  obrioaa 
flztemsl  characteristics  by 
which  the  mammalia  are  diH- 
lingttutho*)  from  other  cIimk-h 
of  rerlehrates  is  the  more  or 
leas  complete  clothing  of  th« 
mrface  by  hair.  The  Cetscea 
alone  appear  to  be  exceptions 
to  (his  gcni.'r;tlimt4on.  Their  smooth,  glttttening  exterior  tx,  in  the 
greater  number  of  ■pecii'v^  at  all  evcnlti  in  adult  life,  ab«olul«ly  bare, 
ihoagh  the  want  of  a  hairy  covering  is  oom{>ensated  for  functionally 
by  pii/ulisr  tniHllfli^aiimift  of  the  slnicture  of  the  slcin  itself,  the  epider- 
mis being  greatly  thickened,  and  a  remarkable  layer  of  di.'n»o  fat  clooelj 
ineorporatcti  with  th«  tiMuo  of  tltc  derm  or  true  i^kin  ;  modifications 
admirably  adapted  for  retaining  the  warmth  of  the  body,  without  any 
roughncM  of  Hurfaee  which  might  occasion  friolion  and  so  interfere 
with  perfect  facility  of  gliding  through  the  water.  Close  examination, 
however,  shows  that  the  mammalian  character  of  bairlnesw  in  not  en- 
tirely wanting  in  the  Cet«cea,  althongli  it  la  reduced  to  a  moflt  nidt* 
mentory  and  npparcntly  fnnctioiilesn  condition. 

In  till-  org»UH  uf  the  M:ti»«H  the  O-lacea  exhibit  some  remarkable 
adaptive  modiHoations  of  structures  essentially  formed  on  the  mamma- 
liaa  type,  and  not  on  that  characteristic  of  the  tjuly  aquatic  verte' 
bnica,  the  (ishes. 

The  tnodi6c«UoiM  of  tlio  organs  of  sight  do  not  so  much  alTcct  the 
eyeball  m  tfao  socMnnry  apparatttd.  To  an  animal  whose  surface  ia 
alwaya  batheJ  with  fluid,  the  complex  arrangement  which  mammals 
gmorally  poweaa  for  keeping  the  surface  of  the  tranflpnrcnt  eomra 
naiftaod  protected,  the  movable  lids,  the  nictitating  mnnbranc,  the 
bcbrymal  gUiid,  and  the  arrangements  for  collecting  and  removing 
Uw  Nperdnoua  teara  when  they  liavu  served  their  function  can  not  be 
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needed,  uid  henc«  we  find  tfaeaF  psita  in  a  moet  rndtmenlarr  eoadidil 
or  altogoUtor  abmit.  lu  (lie  sarao  way  ilir  or»ut  of  iK-anng  in  ■ 
cHHTdlial  »irui-1ur«  la  rptin-Iy  m.iminalian,  kaviug  nut  aritv  tliu  uoni 
and  Bemkircular  caoalft  <;t>cnmoa  to  all  but  the  lon-i-ni  vcrti-bntn,  m 
th«  cocbka,  and  tympanic  cavity  with  \Vi  OBSicIea  and  uemliraiie,  ifl 
lioR-ctcr,  buried  d«ep  in  the  solid  Babstanoe  of  the  bead  ;  wliile  tl 
[f.irts  niM-ri.-illy  bvlonginj;  to  terrestrial  nuunmalit,  th<»«  vrbicb  coIm 
ihv  vtbntinDs  of  t bo  sound  traveling  through  sir,  I  ho  pinna  and  ll 
lube  which  oonvoys  it  to  the  sentient  utruciun-s  within,  nrc  eolinlyl 
practically  wanting.    Of  the  pinna  or  externa]  ear  there  la  nn  troeiiJ 

1'he  or^an  of  smell,  when  it  exiate,  offers  otill  more  :  I 

evidonce  of  tbe  origin  of  the  Oetacea.    In  GGhcs  this  organ  ._-    ^ l| 

xiapted  for  the  perception  of  odorous  sabrtanen  permeating  W 
wuUt;  the  terminations  of  ibe  olfaetory  neni-i*  are  spread  oven 
eavtty  near  tliu  (n>n(  juut  of  tlie  now,  to  whieb  the  fliiiil  in  whicb  d 
animala  swim  has  free  aocca*  althoomh  it  b  quite  unconnected  «ith  fl 
respiratory  pa«sap:«s.  Maromala,  on  ibo  other  hand,  emaU  snbataiM 
witb  wbich  ihv  alnio«phvre  titcy  brratho  \*  impr«-gnate>l ;  their  oln 
tiiTv  nftTc*  in  dislributcit  over  ibe  more  or  leni  compli'x  foMiogsjBH 
lining  of  a  cavity  placed  in  the  head,  in  immtfltalc*  r<-laiiun  to  ilvH 
eages  through  which  ur  ia  oontinually  driven  to  and  fro  on  iu  way'l 
the  langa  in  respiration,  and  therefore  in  a  most  favorable  position  fl 
receiving  impressions  from  substances  floating  in  that  air.  Thewbl^ 
bono  wiialcs  have  an  organ  of  «niell  exactly  on  the  tnnniin.tlian  typi 
but  in  a  rrtdimcntary  i-ondittoo.  In  the  more  completely  raodilI<l 
Odontocetes  the  olfatitory  appsratoa,  as  well  as  that  part  of  the  braj 
specially  related  to  the  function  of  smell,  ia  entirely  wanting,  bat  i 
both  groups  there  is  not  the  slightoft  trace  of  the  sprcislly  aqnall 
olfactory  organ  of  fishes.  It«  complete  absence  and  the  vcetigml 
the  ai^ria]  organ  of  land  mammals  found  in  tbo  MyslacocetM  an  ■ 
olearett  pOMtible  indications  of  tbe  origin  of  the  Cetaeen  fromd 
breathing  and  air-smelling  terrc«trial  mammalia.  With  their  adapB 
tion  to  an  ft<tuatic  mode  of  existence,  organs  titled  only  for  sroellifl 
in  air  became  nseless,  and  so  have  dwindled  or  completely  diiappcani 
Time  and  circumatanees  have  not  permitted  the  acquisition  of  an 
thing  analogous  to  tbe  si>ecial  aquatic  smelling  apparstas  of  6sU 
the  result  being  that  whales  are  practically  deprived  of  whatea 
advantage  this  sense  may  be  to  other  animals.  I 

All  the  Cctacea  present  some  Iraettti  of  tc«th,  which  In  stnwul 
and  mode  of  development  n'semblc  thoi»e  of  mammals,  and  not  ilifl 
of  the  lower  vertebralcd  classes,  but  they  are  always  found  in  a  mfl 
or  less  imperfect  atatc  ] 

The  meaning  and  utility  of  some  of  the  strange  modHieatinn*  in  tli 
dentition  of  wli.tlca  it  Is  impossible,  in  tbe  imperfect  siai^-  of  oil 
knowledge-  of  tlw  habits  of  the  Cetacea.  to  explain,  but  the  fact  tiJ 
in  almoet  every  case  a  more  full  nnmber  of  rudimentary  toi-th  ii  p« 


fw.  1.— VooTviB  Wa«u,  0*  Bntauown  Wmaul 

be  Mjstsoooet«s,  or  wbalfibonc  whalo«i,  an  dEttingiiiahed  by  en- 

kbMnce  of  t«cUi,  at  al)  evenUi  ftft«r  birth.     But  it  is  a  remarkable 

finrt  i1emonBtnit*cl  by  Geoffroy  Satnt-IIilaire,  and  since  amply 

Tmt4  by  Ctivicr,  E»chric1it,  Jalin,  and  otkcra,  that  in  tlie  fvtal 

,  tbey  hava  numerous  minute  calcified  tocth  lyinf;  in  (lie  dental 

r«  of  both   uf>i>cr  and   lower  jann>.    TIiom)  attain  tbcir  full«flt 

lopownt  about  the  middle  of  fetal  life,  after  which  period  tb«y 

ibaorbed,  no  trace  of  them  rcmainiD^  at  Die  lime  of  birth.    Their 

Here  and  mode  <>f  development  haTo  been  shown  to  be  exactly 

^  obanoteristio  of  ordinary  mammalian  teeth.     It  is  not  unili  after 

L»*  *•--  •--.*  —    — ^  _fc.-^*_»--— _ 
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bristly  fibcn,  so  tUat  kbo  roof  of  tbo  whale's  nuutl)  looks  as  if  i 
irtlh  hair,  aa  dewribcd  by  AriiAalla.    TIiq  blades  are  longvT  i 
midillB  oi  the  E«rie«,  and  gradually  dimiuish  near  the<  frimt  i 
of  tbe  mouth.    The  homy  p)a(ea  ^ow  from  a  dcti««,  fibrous, ; 
TawuUir  matrix,  whictb  vovors  the  paUtal  snrfuco  of  the 
which  Hends  onl  lamellar  proccttccv,  one  of  which  |>t:»«lrate«l 
each  blade.     Moreover,  tbe  free  inlgt-  of  ihciw  processes  is  cov«r 
very  loDg.  vascular,  thread-like  papUlv,  one  of  which  fonn*  the  i 
axis  of  racfa  of  the  hair-like  epidermic  Ghent  <>f  which  Uie 
muiuly  I'oinpoMd.    Tbe  blades  arv  supported  and  bound  to^etfae 
certain  distance  from  their  haw,  by  a  ouua  of  less  hardened  e{Hili 
secreted  by  the  surface  of  the  palatal  membnuie  or  matrix  of  tU«  wli 
bone  in  the  intervals  of  tbe  lamellar  prooeoses.    This  in  tbo  "  i 
diatc  suhotdocu"  of  tfuutcr,  tbo  "  gum  "  of  the  whalur*. 

Tbv.  fuDction  of  tbo  whalebone  is 
tbe  water  froui  the  sinati  marine  tnollti 
taccana,  or  Gsh  upou  which  the  whales  i 
lo  feeding  they  fill  tbe  iiiim«n»c  raoul 
water  coataining  ehoaU  of  ihcM!  xmalt  cr 
and  then,  on  their  closing  tlie  jaws  auil  ^ 


11  WaiLs.  <■■  dmaBai.- 


the  tongue,  ao  aa  to  diminish  the  cavity  of  the  mouth,  the  water  i 
out  thniugh  the  narrow  interraU  between  Hie  bairy  fringe  of  ' 
bon<!  blades,  and  escapes  through  tbe  lipo,  leaving  tbe  li\-in{(  | 
be  swallowed.     Almotit  all  the  OtJtcr  stmetores  to  which  I  urn 
directing  your  attention  are  in  a  more  or  less  rodimpntary 
the  Cetacea ;  the  baleen,  on  the  other  liaml,  ia  an  example  ol 
a^-tty  cnnt-nuy  condition,  but  an  e<{ually  instrnoiive  one,  as  ilk 
the  mode  in  which  Naturu  works  in  producing  the  infinite 
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MaiuattlrtniotDrefl.  Allbotigb  appearing  ai  fint  right  an  eatiroly 
dirtlim  ud  qwiftl  formation,  it  uvtdcDtly  coiifti*!)!  of  DoLhiog  more 
ikiB  ibe  Uglily  notified  papiUot  of  the  lining  membrane  of  tJivi  moatli, 
«ilb  n  excessiTe  and  cornified  epithelial  devclopmcut. 

The  bony  palate  of  all  nuunmaU  u  covered  witb  a  closely-adbering 

li^  of  fibro-vaMolar  tiMxui-,  thv  xurfacv  of  wHicli  w  probicted  hy  a 

nuing  of  DOD^nuvnUu'  epltlieliuui,  ilie  formijr  exactly  conegponding 

tolktlami  or  true  skin,  and  tlte  lait«r  to  tbeepidenu  of  the  citcnal 

twUn  of  Hxe  body.     SometimeB  this  invmbrane  is  perfectly  unooth, 

tmi  it  '\»  mora  often  raised  into  ridgc-v,  wliicb  mn  in  adin.'Vtion  Uanii- 

lUK  to  llie  axis  of  tho  hcjul,  and  an:  i^urved  witb  tbe  concavity  bock- 

'»d ;  th«  ridges,  moraover,  do  not  extend  aorosB  tbe  middle  lines  being 

fnUmipted  by  a  median  depression  cm-  raphl.    Indications  of  tbeae 

lidgeaare  clc&rly  seen  in  the  human  palate,  but  tltey  attain  tbeir  great- 

eM  dfrelopmrnt  in  tlio  Ungulata. 

Tbougb  Mm  early  stagea  by  u-liioh  wbatebone  baa  been  mo<1ificd 
tnm  noro  simple  palate  straotures  are  lost  to  our  sight,  tbe  conditions 
ia  wliicb  it  now  exists  in  different  epecica  of  wbalra  show  very  marked 
nrieties  of  progrCM,  from  a  simple,  comparatirely  rudimontal  and  im- 
f«rfeot  condition,  to  what  is  peibaps  llio  moat  wundvrful  example  of 
nuobtnical  adaptation  to  purpose  known  in  any  orgauiu  stractuni. 

In  tbe  rorquals  or  Sn-wbales  (genus  Jial(Bno/4ero),  found  in  almoat 

II  H-'Xt,  ibe  largest  blades  in  an  animal  of  seventy  feet  in  length  do  not 

nored  two  feet  in  length,  including  their  hairy  terminations ;  they  are 

Bust  specie.t  of  a  pnlc  bom  color,  and  their  iitruct4irv  is  coarw  and 

:ic,  separating  into  thick,  stiff  fibent,  so  that  tbcy  are  of  no  vaIo« 

the  ordinary  porposea  to  which  whalebone  is  applied  in  the  arts, 

•nitoala  feed  on  flab  of  considerable  size,  from  herrings  np  to 

and  for  foraging  among  sboals  of  these  creatures  the  construetlon 

their  niotith  and  tbe  stnictnro  of  their  baleen  are  evidently  soffictenL 

b  tii«  ty|<e  of  tbe  carliext  known  extinct  forms  of  whales,  and  it 

mtinuci)  M  exi:4t,  with  mvchlI  nlight  mod  ill  cat  ions,  to  this  day, 

it  liaa  fullilli'd  one  purpose  in  tiie  economy  of  Nature.     Other 

for  which  it  was  not  snlficient  have  Imico  supplied  by  gradual 

taking  place,  some  of  the  stages  of  which  are  seen  in  the  inter- 

conditions  olill  exhibited  in  the  Megaptera  and  the  Atlaatio 

sonthem  right  whales. 

In  tbe  Grocniund  right  wbnie  of  the  ctroumpolar  neaa,  the  Bow- 
of  the  American  whalers  {Jtalwna  mj/ttiettu*),  all  the  peeuliari- 
which  ijiiniuguisb  the  head  and  mouth  of  the  whales  from  other 
have  attained  ihvir  greatest  development,    I'he  head  is  of 
viae,  excMrdiiig  one  third  of  the  whole  length  of  the  ereat- 
Tbo  cavity  of  tbe  mouth  ia  aeluidly  larger  than  that  of  tbe  body, 
and  »bdoraen  together.     The  upper  jaw  is  very  narrow,  bnt 
gntttly  arobed  from  before  backward,  to  increase  the  height  of  the 
Bvity  and  allow  for  th«  great  length  of  tbe  baleen  ;  tbe  enormous  rami 
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of  the  maodibleR  arc  widely  itopanKd  po«terioflj,  and  liavc  k  t£S 
fDnli«r  oatward  ewc«p  before  tlioj  meet  at  the  sytnphfaia  in  E^co^ 
givin;^  lh«  floor  of  tho  moatfa  tb«  shape  of  an  immeiiBe  spoon.  The 
bxIcon-liliiiIcH  attain  tUv  number  of  ihrt-c  htimlrvd  and  fifty  or  moronu 
oh  side,  and  tliOM-  in  the  middlo  of  the  nvr'tt^  hatu  a  lengtli  Of  t«i  if 
^eren  twelve  feet.  Tiioy  are  blacic  in  color,  fine  and  highly  ckttin  ih 
texture,  and  fray  out  nt  iIhj  inner  edge  and  ends  into  long,  delioaUy 
Boft,  almoet  eilky,  bat  very  tough  haira. 


How  thwo  immensely  long  bindes,  depending  vertlraily  from  th« 

palate,  were  packed  into  a  mouth  tbe  height  of  wbiob  was  acanviy 

mora  than  half  iheir  length,  was  a  mystery  not  solved  until  a  fcv 

yeaw  ago.     Captain  David  Gray,  of  i'eieritiead,  at  my  requc*   ''•  ■ 

gnvo  (u  a  clear  idea  of  tbe  arrangement  of  tbe  balcvn  in  the  tir' 

twfaale,  and  xbowcil  thst  the-  parpo«c  of  tl*  wonderful  elafltit-ity  wiu  rm 

'primarily  at  IcaKt  th«  benefit  of  the  corset  and  umbrella  niakera,  bat 

that  it  was  esaential  for  the  correct  performance  of  ita  functions.    It 

may  here  bo  mentioned  that  the  modifieaiion  of  the  monlh-structureof 

thr  right  wbalo  is  entirety  in  relation  to  it«  food.     It  i*  by  thiH  appa- 

ratiu  that  it  in  enabled  to  avail  itself  of  the  minute  but  highly  nntri* 

^tious  crnstaeeans  and  plero))odii  which  Hwaru  in  immense  abualii  in  lbs 

eas  it  frequents.     The  large  mouth  enablea  it  to  take  in  nt  one  lime  a 

|tufficicnt  quantity  of  water  tilleii  with  these  email  organiims,  and  thp 

cngth  and  delicate  structure  of  the  baleen  make  it  an  eflicienl  Btrahifr 

or  hair  sieve  by  which  the  water  can  be  drained  oS.     If  tbe  t>n)iwn 

^vere,  as  in  the  rorquals  *hort  and  rigid,  and  only  of  ibe  Impiii  «f 

ho  aj>crtur«  between  the  upper  and  luwer  jaws  when  iht  niuuth  wai 

what,  when  the  jaws  were  separated  a  s]>ace  would  be  left  tieneath  n 

I  through  which  tho  water  and  the  minute  particles  of  food  would  r  — 

Dgether.     But,  instead  of  this  the  long,  slender,  hni»Ii>Iiko  r> 
the  wlialelKinc-bhiile",  when  tbe  mouth  is  eJoMCil,  fold  l>ack,  llir 
passing  i>clovr  the  hinder  ones  in  a  channel  lying  betwi : 
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tongne  ind  tlip  bono  of  llic  lovn  jiiw.  When  (he  looiitk  !§  opcnod 
their  ela«tioity  cauM-M  tb<:tn  to  niraigbUn  ont  liko  »  bow  that  h  iinbeDt, 
10  tltar,  St  wbaterer  ilUtjui<-e  ihf  javrit  are  separnU-d,  ihc  utrainor  rumainfl 
in  pprfort  action,  filling  tbe  whole  of  the  inlerv&l.  Thu  mtichunical 
IiiTftTtion  q(  tbe  smn^eoient  is  completed  by  the  gml  development 
of  iho  lower  Up,  which  r'ltvs  etiffly  above  tht?  jawbone,  and  prevents 
tbe  loHft,  slender,  flexible  rnds  of  the  balei-n  being  carriod  out  ward  by 
ilie  rush  of  water  from  tlio  mouth. 


n«.  0.— Bo*«vii. 


jK  Few  points  of  tlie  Mracturs  of  whales  offer  bo  threat  a  departure 
fr«ia  the  ordinary  mammaliiin  typo  M  the  limbfl.  The  foro-litnbs  are 
r««)itc«iJ  to  the  condition  of  Nimple  paddlox  or  oat*,  vAriouiity  Shaped, 
ImI  alwftyK  flattened  and  more  or  teas  oval  in  outlino.  They  arc  frt<oly 
movablv  at  tbe  Bboolder-joint,  where  ibe  humerus  or  up|>er-arTn  bone 
•rtaeDlates  with  tbe  Hhonldcr-blade  in  the  uenal  manner,  but  beyond 
tliia  point,  oxcrpt  a  illgbt  flexibility  and  daitieity,  there  is  no  motion 

kbctwMin  tbe  different  segments.    The  bonee  are  all  there,  rorrcspond- 
Ing  in  number  and  fi^cneral  relations  with  tlioac  of  tbe  hnman  or  any 
Klwr  mammalian  arm,  hnc  they  are  flattened  out,  and  their  eontiguoui 
■Ddi^  iiutciad  of  presenting  binge-Like  joints,  oome  in  contact  by  flat 
nrfaeca,  anit«<l  togetl>er  by  atrong  ligftmontous  bands,  and  all  wrapped 
In  an  «ndivided  ooverini;  of  dkin,  which  allowx  externally  of  no  sign 
tli«  Mrparaie  and  many-jointed  flngen  veen  in  tbe  skek'ton, 
Tn>e  changes  that  hare  taken  place  in  tJtc  bind-timba  are  even  more 
ibte.     In  all  known  Cetacea  (unless  PlataniMn  be  really  an 
i)  a  pair  of  slender  bone«  are  found  suspended  n  short  iliif 
taon  bolow  the  vertebral  column,  bnt  not  attaehcd  to  It,  about  tbe 
part  wbore  tbe  bo<ly  and  tbe  tail  join.     In  muacnm  slceletonti  lh««o 
booea  an  often  not  sv<rn,  as,  unle<«  special  rare  has  been  taken  In  tbe 
^bfvpantlon.  they  are  apt  to  gel  loat.     They  are,  however,  of  much 
^HnportABCC  and  int«n-f>t,  as  their  relations  to  surronndinj;  parts  show 
^■tkaC  tbe;  are  tho  rodimentAry  repreMHtativea  of  the  pelvic  or  bip 
^^Vaaa,  wbiob  tn  other  manunals  play  snch  an  )m|>ortant  part  In  conr 
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nectiDg  th«  hind-IirolM  vUb  the  rest  of  lfa«  ftkeletna.    The  peivic  irtfa 
is  thus  almoet  universally  present,  but  of  tlie  limb  proper  Uiere  ii^  h_ 
for  u  i»  yv\  knowPf  not  >  rwtigo  in  any  of  tliv  largu  group  of  tootl 
wlial«H,  not  even  iu  the  gntat  Cut^tialot  ur  »|ionu  wliiilt,  ftlibou^j 
sboiild  be  monUon«d  ibat  il  has  ntm-r  h«cu  looked  for  in  tbiti 
with  any  sort  of  care     With  regard  to  tlie  vrbalebone  whak^ . 
lewt  to  Bome  of  the  epSbics,  Uie  ca«e  is  different,    lu  these  anii 
tb«r*)  tiro  found,  attached  (o  the  outer  and  lower  sido  of  the  poU 
bone,  «lh<T  cU-invDts,  bony  or  only  cartilaginous  u  Lbi)  i3ui*'  luny 
clearly  representing  rudiments  of  Ihe  first  and  iu  some  cases  (lie  . 
oud  seguieut  of  tbe  limb,  ilie  tbigb  or  femur,  and  the  leg  or  tibia. 

^Ve  liare  hero  a  case  in  wbicb  it  is  not  difficult  to  answer  (he  qo^ 
tion  before  alluded  to,  often  askod  with  regard  to  rudimentary  pi 
Are  tlicy  disappearing,  or  arc  they  incipient  organ>  V   \ie  can  hare  I 
b«Kilalion  in  saying  that  they  arc  llic  former.     All  wo  know  of 
origin  of  limbs  sbowa  that  ihey  commence  as  ouigrowtlis  u|Nin 
surface  of  the  body,  and  that  the'  finrt-fomed  portions  are  llie 
distal  Bvgmcnt«.    The  limb,  as  proved  by  Its  permanent  state  is 
lowest  verlvbratc*.,  and  by  its  embryologic*]  condition  in  higher  for 
til  at  first  a  mere  projcvtiou  or  onlward  fold  of  tlie  skin,  which,  in 
course  of  development,  as  it  bceomM  of  nse  In  moving  or  «up[i 
tbe  animal,  acquires  the  internal  framework  which  elrenglhenH  it  i 
perfects  its  faiMstioDs.    It  would  be  impossible, on  any  theory  of  i 
tion  yet  known,  to  conceive  of  a  limb  gradually  developed  from  vit 
outward.     On  tbe  other  hand,  its  diaappoainnco  would  naturally  I 
place  in  tbe  oppotrite  direction. 

We  ttim  next  to  what  the  researches  of  paleonioli^  tcocb  of 
past  history  of  the  order.     Cnfortonatvly,  this  doe«  not  ai 
araoQiit  to  very  mucb.     We  know  nothing  of  their  condlltun,  if 
ezieted,  in  the  Mesoxoic  age.    Even  in  tbe  cretaceous  seas  not  a  fn 
ment  of  any  wliale  or  wbale-like  animal  has  been  found,    lite  ea 
Cetaceans,  of  whose  orgaDization  we  have  any  gixnl  trvidpneet  tre 
Zenglodons  of  tbe  Eocene  formations  of  NorlU  America.     These  < 
creatures  wlioso  stmctnre,  as  far  m  we  know  it,  was  inlt-miedtaie 
twecn  that  of  the  cxirting  suborders  of  whales.    In  fact,  Zeuglodo 
preelM-ly  nlial  we  might  have  expected  a  priori  an  ancestral  fomi 
wbaW  to  have  been.     iVom  the  middle  Miocene  period  fnwil  ( ' 
are  abundant,  and  distinctly  divided  into  tltc  two  group*  nowei.    .i^- 
Tlie  )fyHtaoooetc«,  or  whalebone  wbalM,  of  tbe  Miocene  seas,  won.  ai 
far  as  we  know  now,  only  Bolnfnoptfra,  some  of  wbich  wert-  ' 
ernlir.ei!  than  any  now  existing.     In  the  ebape  of  tbe  mai< 
Van  Beneden  discerns  some  approximatJon  to  the  Odontocetes, 
whaiea  {BalifTia)  have  not  been  found  Mrlter  than  tbe  Pliocene  i 
and  it  is  interesting  to  note  that,  instead  of  tbe  individuals  dimin 
in  bulk  an  wo  approach  tlio  limes  we  live  in,  as  with  many  other  ^r,  n;" 
of  animals,  the  contrary  has  been  tbe  eta*;  no  known  exliuct  sje^^L 
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of  vbska  equaling  in  «xe  tboM  tliiit  are  now  to  be  mot  with  in  tlie 
oecSB.  The  siz«  of  whaltM,  M  of  all  other  Xhrng^  wliotte  niom  nlriking 
sitribate  is  maRnitiido,  Ua«  been  gwatly  exaggvrat«d  ;  bm,  wIk-m  re- 
iIuc<kI  to  the  limit*  of  Hober  fact,  the  Oreenland  riglit  wbale  of  fifty 
feet  long,  the  sponn  whale  of  sirty,  and  the  groat  nortbcro  ror<|unI 
(,  !i'iltm<^)Ura  SiAbatdii)  of 
eighty,  eiteecd  all  other  or- 
ganic stmcturca  known,  pn»i 
or  pruent.  Instead  of  lirini; 
in  an  a^e  of  dpgcnrrafly  of 
phyBical  (trowth,  we  are  in 
an  »ge  of  giantti,  but  it  may 
be  at  tho  end  of  that  age. 
For  coantleM  ages  impolws 
(»in  within  and  the  fofCM 
of  «irenin»tmaee«  from  with* 
oot  have  been  gradually 
Aaping  the  whaler  into  tbetr 
pment  wooderfal  form  and 
gi^ntio  Bize,  but  the  very  pi-rfrotion  of  their  stnictDre  and  their  mufi- 
nimde  combined,  the  rich  mipply  of  oil  proUKrtJng  their  internal  parts 
from  roll],  the  beantifnl  apparatuo  of  w1ial<-l>onn  by  which  their  nutri- 
lidn  w  provided  for,  haro  been  fatal  gifts,  which,  under  the  eudden 
rrvolutiun  produced  on  the  eurfaee  of  the  globe  by  the  deTelopment  of 
lb*  waniB  and  art*  of  cirilixcxi  m.nn,  can  not  but  lead  in  a  few  years  to 
their  extinction. 

Let  na  rrtam  to  the  qneirtion  with  which  wc  KtartiHl,  "  What  wax 
he  probable  origin  of  whales?"    The  evidence  in  absolutely  oonelu- 
[liva  that  tbey  were  not  originally  aqnatio  in  habit,  bat  are  derived 
icn  ierr<-<itrinl  mammnlii  of  fairly  high  orgnniration,  belonging  to  the 
pUrrolJtl  division  uf  the  chut*— inimiilK  in  which  a  hairy  covering  wa« 
velopeil,  and  with  seDAC-orgaon,  eRpecinlly  that  of  Broell.  aiiiiplH  for 
'''BTing  fin   land  ;  animals,  moreover,  with  four  completely  devoloptnl 
pain  of  limbs  on  the  typo  of  the  higher  vertcbrata,  and  not  of  that  of 

One  of  the  melhodn  by  which  a  land  mammal  may  have  been 
igvd  into  an  nqnatlo  one  Is  clearly  Hhown  in  the  stAgea  which  Btill 
Te  amnng  the  camivora.  The  ocalit  are  obvioiidly  modiKcfttiona 
llie  land  camivora,  (he  Otaria,  or  Hea-linna  and  Kca-bvarH,  being  en- 
y  Intermediate.  Many  nalnralidta  have  l>een  tempt«d  m  think 
the  whales  represent  a  still  funher  stage  of  the  same  kind  of 
lodUetlinn.  But  tliero  ii>  to  my  mind  a  fatal  objection  to  this  view. 
I,  of  onnrwe,  liiw  much  in  common  with  the  whale,  inaarauch  aa 
{■  a  mammal  adapted  for  an  atfuatic  life,  but  it  has  been  conveited 
to  ita  geftsnU  fiabdike  form  by  the  peculiar  development  of  iu  bind- 
limba  Into  Inatmmfinta  of  propulsion  through  the  water ;  for,  though 
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tli«  UiiRhg  and  tej^  are  snuU,  the  f«ot  are  large  and  u«  tb 
organs  of  locotDoiion  in  the  water,  th«  tail  being  qtut«  radimefttvj. 
In  llic  wbali-x  tbtt  liind-liinlKf  ore  itb<>rtvd  und  tbo  tail  derelopcd  itit«l 
|>ow<.irful  swimmiDjt  organ.  Now,  it  is  very  difficuii  to  luppoM  ih^ 
wben  tbc  bind-limbt)  bad  once  bectmic  oo  well  adapitd  to  a  fuodijo 
soeeeontial  to  tlio  welfare  of  th«  animal  as  that  of  fiwimmiiig,  (kf 
conld  cvor  bav«  bpcom«  roducvd  and  tlieir  action  transferred  to  ttu 
tnil.  It  i»  far  more  rt-osonnblv  to  snppo^v  that  vbales  wcro  diTirtd 
from  aniiDAtii  n-llli  largo  tailit,  u-bicb  were  u«H  U)  awimming,  crtnt- 
□ally  with  such  effect  Uiat  the  bind-IImbs  became  no  longer  neds- 
aary,  and  so  jcradnally  disappeared.  The  powerful  tail,  with  Ulinl 
«v(aneonti  flangra,  of  an  American  q>e«icfl  of  otter  l/fn-miura  «m^| 
AofAii),  or  tile  etill  moro  faintlinr  tail  of  tbu  braver,  may  giTc  toM 
idea  of  this  mwnbiT  in  the  primitive  C<taeta. 

A*  |K>inted  out  long  ago  by  Hunter,  there  arc  utinierouit  point*  ■■ 
the  slnicture  of  the  vboeral  orgaDs  of  the  C'elacea  far  more  rcsemhlbyi 
those  of  the  L'ngalata  than  the  Camivora.  '{"hese  are  the  oomplii' 
MoiDaeh,  simple  liver,  respiratory  organs,  and  especially  the  repro^a^ 
tive  oi^ntt  and  sinictnres  relating  to  tbc  development  of  tbe  yoooj 
1  eau  not  help  thinking  tliat  aomc  insight  biu  bci^n  shown  in  tbe  am.- 
mon  names  attached  to  one  of  tlie  mo«t  fatiiiliar  of  Ci-iai 
those  wbo6e  opportunities  of  knowing  iu  nature  have  heeu  gi;-..-. 
"  sea-hog.'* "  eca-pig,"  or  "  herring-hog,"  of  our  fishertDen.  MeerKAittb 
of  the  Germans,  curmptod  into  tbc  French  "marsouin,"  and  alM 
" porepotsson,"  shorleni-d  into  "  purpoiite."  A  diHieutty  that  mighth* 
■ni^ealed  in  tbe  derivation  of  the  Cetacea  from  the  ITngttliita,  arkiag 
from  the  latter  being  at  the  prewat  day  maiuly  v^celable-fi-  '  —  ■■ 
not  great,  as  the  primitive  nngulatcs  were  probably  orani\. 
their  least  modified  dMcendaiitK,  thr  pige,  are  still  :  and  the  a^uAU>: 
branuh  might  cosily  bav«  gradually  become  moro  and  more  piacivortntf, 
aa  wc  Iciiow,  from  th«  structure  of  their  bones  and  tvetb,  tbo  pondf 
letrestriat  members  hare  become  by  degrees  more  exciuAively  graou^ 
nirorous. 

One  other  consideration  mjiy  remove  some  of  the  difllctilties  thu 
may  ariM  in  eontemplating  tbe  iranitition  of  land  maminils  into  wlialta^ 
!%«  Oangetio  dolphin  (Itttianitta)  and  tbe  somewhat  related  Iitia  of 
South  America,  which  retain  several  mtber  generalized  ""'f«"«*'««Si 
characters,  and  are  related  to  some  of  tbc  earliest  known  KoropMt 
Miocene  forms,  are  Wth  to  the  pratent  day  I'^ii'lnsivoly  Unviatile,  Mag 
found  in  the  rivent  ibey  inhabit  almost  up  to  tboir  rerj'  «iourc''~.  hi"' 
than  a  thousand  miles  from  tbe  sea.     3lay  thia  not  point  to  lii' 
water  oriinn  of  the  whole  group,  and  thus  Account  for  their  olfeM^^| 
inezplicablo  absence  from  tbo  Cretavcou*  seas  f  ^H 
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THE  FUEL  OF  THE  FDTUIiE. 

Bt  GEORUE  WARDUA.V. 

THE  practical  afipUcatioD  of  oatural  gait,  m  an  article  of  fuel,  to 
ttiv  purfiose  of  manufacturiog  gloxi^  iron,  ai>d  HmI,  promises  to 
work  a  rerottilioD  Id  lb«  iudustrial  inteivBis  of  Am  erica— promisoe 
10  work  a  revolution  ;  for,  notwithstanding  the  fact  that,  in  many  of 
llu>  largMrt  iron,  »Xve\,  nnil  glass  factories  id  Pitteburg  and  its  vicinity, 
utursJ  gM  luu  already  bevn  xubotitutcil  for  coal,  tliv  nuinagvra  of 
•une  Kich  worIcA  are  sliy  of  tho  now  fuel,  mainly  for  two  >«a«on« : 
1.  Tfaey  doubt  lli«  continuity  and  regularity  of  its  supply  \  S.  They 
i|»  not  deem  the  difference  between  the  price  of  natnraj  gas  and  coal 
■  [i>1irivnt.  as  yet,  to  justify  the  exp«i>diture  invulvt-d  in  the  furnace 
[](KMM*ry  to  the  subitituiton  of  the  on«  for  tiw  oUivr.  'Dit-ic 
,_v  ■-.J' ctions  will  donbtlMui  di»ap|>car  with  additional  expcrivnce  in 
the  pKxluction  and  regulalioii  of  the  gas-Hupjily,  and  with  enlarged 
comprtiLioa  among  tbe  companies  eng.t;>in^  in  its  trMnmiarion  from 
liw  wells  to  tbe  works.  At  present  tlii>  use  of  natuml  gM  as  a  sub- 
ttilute  for  coal  in  ibv  manufacture  of  glasfi,  iron,  and  steel,  is  in  its 
infancy. 

Natural  gas  is  as  ancient  as  the  uuivene.     It  waa  known  to  man  in 
prehistoric  times,  we  mast  suppose,  for  tbe  very  earliest  historical 
erence  to  the  JIagi  of  Asia  records  them  as  worshiping  tbe  eternal 
which  then  blaxrd,  and  Htill  blitxo,  in  fissures  of  the  mountain- 
U  overlooking  tbe  Caspian  Sea.     Those  records  a|)iKTiaiii  to  a 
at  least  GOO  yenrs  before  the  binb  of  Cbrint ;  hut  the  Magi 
have  lived  anil  worshiped  long  anterior  to  that  time. 

',  repatA)  founder  of  tbe  Parseo  sect,  is  placed  contcm- 
ith  tlt»  prophet  Daniel,  from  3500  to  COO  li.  r. ;  and,  al- 
though Panivl  has  I>e«n  doubted,  and  Zorowter  may  never  have  wvn 
tbt  light,  tbe  HMiires  of  the  Caucastu  have  btH'U  llaming  since  tbe 
•vlint  aotheDtio  records. 

Tho  I'arsees   (Persians)  did  not  oricinally  worship  fire.      TTiey 
believed  in  two  great  powers — tbo  Spirit  of  Light,  or  Good,  and  the 
it  of  DarknesN,  or  Evil.     Sub*cquent  to  7oron*tvr,  when  tbe  Pei^ 
Empire  rose  to  its  groateat  ]>ower  and  iinponancr,  overnpreading 
'r*t  to  tbe  shores  of  the  Caspian  and  beyond,  the  tribes  of  (he 
ueasus  suffered  political  subjugation  ;  bat  the  creed  of  tliu  Stagi, 
id«]  apofl  the  eiiTual  flnnie-altarH  of  the  mountains,  proved  s»(U- 
lly  vtgoroni  to  tranafomi  tbo  Parm-ciitm  of  the  conquerors  to  the 
fltv-wombip  of  the  con-iuered. 

Aboot  tbo  he-ginning  of  the  seventh  century  of  the  Christian  era, 
the  Gredao  Kmperor  Heraclias  ovortamed  the  fire-altars  of  tbe  Magi 
•t  Baku,  the  chief  city  on  tho  Caspian,  but  lb«  fir«-worsbipcrs  werw 
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^m3  tbe  Mobammedans  nubjngiit 
'^t  drir«n  into  the  ]iaDf;oon,  c 

noted  pvtrotenm -producing  din- 


m  4fv  M  tBtlouttel}'  related  Umt  one  would 

tb«  ga*  prodcwla  from  petrolvum  or  ihr 

tfac  guL     It  IK,  however,  safe  lo  awiuruc 

latf  una  nxUrbl,  ihv  li^'hti-r  olpment  wpa- 

iwiw  nrtain  dcgrmut  of  tvinpcrat  lire  am) 

■epatrate  from  llie  giui  u  vphaltom 

aooe  speculative  minds  cr>itt<id<-r  nnt- 

>r  Hibneitc  coal.    Tti«  fact  ibat  iIm:  gre*t 

1  Wtwtrni  PentiKylrania,  New  York,  W«l 

biiuBiinouB  and  not  an  antlmdte 

iM  tbat  tlwoiy  ;  as  tbc  argument  fw 

^y  te  ttffcd  at  a  remote  dieUnce  from  tlip  mxtre* 

MH*«HiABMittf  '\*  not  a  gas-coal,  while  bilumiiMM 

■^^tm  Am  lti«  gas  wliich  onco  may  bave  httm  a 

t*»  isihraciic  waa  long  ago  expelled  by  Kature, 

.a-J  ID  tmt  Kserroin  wilk  slight  vnaxi-,  awaiting 

•  Qtm  theory  ;  and  upon  that  nupposition  it  ii 

-nJiT  exist  below  the  bituminous  beds  of  till 

>  ivifhany  Mountains  and  the  Great  lotliec. 

i,:w  id  a  prodm-t  of  the  nca-weed  de|y»- 

.^   'ji.    Bill,  leaving  modem  theories  on  the 

p«tx<doum,  we  may  suppose  the  natural  gas- 

of  the  Caucasus  to  have  starlod  up  ia 

^K^bMkSOOonling  to  tho  Old  Testament,  Notb 

m^k  AnnU,  or  v«ry  Mon  thervaflcr.     In  tlio  hn- 

>M«  It  would  be  safe  to  say  tlint  those  fiamM 

.[jamin  range  was  raided  from  bcn<>alh  the  but- 

«•&    The  believer  in  biblical  chronology  may 

>>  b«vn  hunting  for  four  thousand  years— Ui£ 

v.-«r  mllliona. 

>.Mkd<>r  the  Groat  pcneiratcd  to  the  CaApiaB ; 
-  -1 .-  "  llcnoe  [ArbclaJ  he  marohed  through  the 
H>dh  ?].  which  immediately  arubmitted  to  him, 
■w  mueh  surprittcd  at  the  sight  of  tlie  placa 
^■^lUOUB  stream,  like  a  spring  of  wat«T,  out 
^  Ibe  stream  of  naphtha,  which  not  far  from 
^bandantly  as  to  form  a  largo  lake.     This 
...fas  rewmbling  bitnmen,  is  wo  subject  to  take 
.sm  (he  flame,  it  will  kindle  at  the  very  li!;fat 
^      ^ii*tr<i  inflame  tbe  intermediate  air  bIko.    The 
^T^  tbi-  po*""  ""'l  na""*  of  •'.  sprinkled  the  «lne4 
'  w  khic'* '<**B"S'  "''''  li«le  drops  of  it,  and,  when  V      " 


II  iiuk  |jiik  uHi,  u  mam,  unueuHUHy  tm  ~ 
he  of  the  most  iovincible  8treni[th.*      ITie  joutb,  aa  it 

readily  conitcntcl  tu  andcrgo  tbe  trU],  and,  aa  soon  as  be 
ted  and  nibliH  with  tt,  hi«  wholo  body  broke  out  into  Kocb 
sitd  wsa  so  Mased  hy  ibc  firo,  that  Alexander  vna  in  the 
erpleiiiy  and  alarm  for  him,  and  not  wiihnut  reaaon ;  for 
bold  have  prevenled  his  beJDg  couRumcd  by  it  if,  by  f^ood 
ero  had  not  bi-cn  people  at  hand  with  a  great  many  vessela 
For  the  Krrvtcc  of  the  bath,  with  all  which  tfa«y  bad  mnvli 

uguiah  the  lire ;  and  hl.t  btxly  wa«  ko  biimed  all  OTcr  tluit 
t  cured  of  it  a  good  while  after.    And  thuH  it  is  not  with- 

plaaaibility  that  they  endeavor  to  reconcile  the  fable  to 
>  say  thi«  waa  the  dnig  in  the  tragedies  with  which  Medea 

ts  erown  and  voila  wbieh  »h?  gave  to  Crcon'a  diiughtw." 
emting  n{wvB<:e  to  the  lirc-wnnhipen  of  thi-  ('aucaaua  ia 
in  the  "  Iliatory  of  Zoheide,"  a  tale  of  the  wonderfol  Arabian 
totainmont.     It  runs  tbna  : 

ight  a  ship  at  Balsora,  and  freighted  it ;  my  Bisters  cl>o»e  to 
le.  an^l  we  »et  sail  with  a  fair  wind.  Some  wceki  after  we 
r  in  a  harbor  vhicb  prevented  itself,  with  intent  to  water  the 

I  waa  dred  with  having  bveii  no  long  on  hoard,  I  landed 

rst  boat,  and  walked  up  into  the  country.  I  itoon  came  in 
ffreat  town.     When  I  a^^iv^^d  there  I  waa  mnoh  surprised  to 

[tnbcrs  of  people  in  difTorent  poetnrea,  but  all  immovable. 

rata  were  in  tlieir  itliops,  the  soldiery  on  guard  ;  every  on« 

ptged  in  hia  proper  avoration,  yet  all  were  beeome  aa  atono. 
roi6e  of  a  man  reading  Al  Koran. 


Being  curioua 
in  tha  town.  .  ■  .  h«. 
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iQg,  "  I&b»I>iU>ntii,  abandoD  tho  worsltip  of  Nardoun  aad  of  firo,  k&d 
woraliip  the  onlf  true  God,  vho  shovrolh  mercy ! "  TbU  voioc  vu 
beard  tbree  years  succeesively,  but  do  odo  regarded  it.  At  the  cad  of 
ibe  but  year  all  ibc  iahabitauts  vera  m  an  tnatant  turtied  to  Atone.  I 
alone  waa  preserved.' " 

In  (be  foregoing  la!e  wo  doubtlcw  have  roforpncv  to  tbe  destrae- 
tion  of  iiakii,  on  llic  CMi>ian  (tb»ugli  to  Rttil  from  Bat«or»  to  Itnku  u 
impottible),  and  tltv  driving  away  into  India,  by  Ike  Araba  andcr  Calipb 
Omar,  of  all  wko  refused  to  renounce  fire-worship  and  adopt  the  erctd 
of  the  Koran.  The  turning  of  the  refractory  inhabitauis  into  atone  it 
probably  the  Arabian  Btory-tcUer'H  figurative  manner  of  referring  to 
the  finding  of  de4ul  bodiex  in  a  mutninilie<l  condition. 

It  i«  known  that  the  Egyptians  made  use  of  hitunien,  in  Kome  form, 
in  the  preservation  of  their  dead,  a  faet  with  which  the  Arabians  vtn 
familiar.  As  the  Ma)^  held  the  four  elements  of  earth,  &ir,  fire,  ami 
watvr  to  1*C  stored,  they  feared  lo  cither  bury,  hum,  nink,  or  expOM  10 
air  the  eorra])tiiig  bodiea  of  their  deceased.  Therefore,  it  waa  ibcir 
praetice  to  envelop  the  corpse  in  a  coating  of  wax  or  bitumen,  m>  as  to 
bcnntlicAlly  leal  it  from  immediate  contact  with  either  of  the  fonr 
sacred  elemonta.  Ilcneo  the  i<lca  of  all  the  Iwilies  of  the  Magi  left  M 
Baku  being  turned  to  alone,  while  only  the  true  believer  in  MobamnMd 
remained  in  tLc  flc«h. 

Slarco  Polo,  the  fainons  traveler  of  ihe  thirteenth  century,  makw 
referoDcc  to  the  huroing  jets  of  the  Caucasus,  and  thomi  liroe  are  knom 
to  the  Russians  as  continuing  in  extitcneo  sinou  tlu!  army  of  ret«r  the 
tirtrat  wrt«tc4)  the  regions  about  the  Caspian  from  tho  modem  Ph< 
sians.  The  record  of  tliOM  fiaining  jets  of  natural  gas  is  thuH  brought 
down  in  an  unbroken  chain  of  evidence  from  remote  anti<iuity  to  ' 
present  day,  and  they  are  still  burning. 

Kameroua  Grvek  and  Lattn  writers  teriify  to  the  known  exii 
of  pelroleam  about  the  Kbores  of  the  Medlu-rranc-au  two  tboniaad 
years  ago.  Slore  modern  citations  may,  however,  be  read  with  eqoil 
interest.  In  Uie  "  Journal  of  Sir  ITiilip  Skippoo's  Travels  in  France" 
in  10(13,  we  find  the  following  curious  entries  ; 

"  We  Htaye<l  tTi  Grenoble  till  Angnst  Ist,  and  one  day  rode  oat,  aad, 

aft<rr  twice  fording  Uie  river  Drav  (which  makes  a  great  wash)  St  f 

league's  distanoi^  went  over  to  Pont  de  Clef,  a  large  ardi  across  that 

river,  where  we  paid  one  sol  a  man  ;   a  league  further  wo  panel 

through  a  targe  village  called  Vif,  and  about  a  league  thence  by  S 

3aihomew,  another  village,  and  Chasteau  Bernard,  where  we  sai 

'flame  breaking  out  of  the  side  of  a  bank,  which  is  vulgarly  called . 

Founlaine  qui  JtriiUs ;  it  Is  by  «  small  rivulet,  aitd  •onotimM 

^eiit  in  other  places  ;  juftt  before  our  coming  ^me  other  slrangiTS  1 

fried  eggs  here.    The  soil  hereabouts  is  full  of  a  black  stone,  Uke ' 

ooal,  which,  perhaps,  is  the  conllnoal  fuel  of  the  lirLi.  ,  ,  .  Near  Per 

a  league  from  AlflB||dJBk?>  ^'^  *  boiling  fanntuii  (an  I 


fto^ 
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HI  U,  tbti  water  did  liearn  tip  xatX  bubble  u  if  ii  boiled. 
|pDenon  in  Uir  watvr  w«»  cnuecd  by  a  v»|>or  a«(^<iid>tij;  out 
srU)  Uirougli  llie  water,  ax  wa«  manifest,  for  if  that  oim;  did 
Bnywfaere  near  tile  [ilftoe,  and  pour  wdkt  apon  lb«  pla«e  now 
me  ftbonld  observe  in  it  th«  Uk«  bubbling,  tho  vapor  arising 
in  that  plac«  where  tbe  fountain  waa,  bui  aXi  tbiTfiilxiiii ;  the 
ir  ucending  out  of  the  earth  uid  mtuiB};  ancb  ebullition  in 
p«siK»  through  hath  been  observMl  in  Mr.  Hnwklejr'E  (ground, 
[oUe  rroiu  the  town  of  Wigan,  in  Lancaahiru,  which  rapor,  bjr 
icaiiua  of  a  Ujj^hted  candle,  paper,  or  tbe  like,  ratohea  fire  anil 
igaroQBly.  Whether  or  Dot  this  vapor  at  i'eroal  would  in  lik« 
eMch  fire  and  bum  I  cannot  sajr,  it  coming  not  in  our  minds 
tbe  experinit-nL  ...  At  Gabian,  about  a  day't  jonm«y  from 
tr,  in  the  way  10  Bexicnt,  is  a  fountain  of  [K^trolenin.  It 
(e  oil,  id  of  a  pungcint  scent,  and  a  blaokUb  color.  It  dLitillii 
evend  plaeea  of  the  rock  all  tbe  year  lonff,  but  most  in  the 
time.  They  gather  it  ap  with  ladles  and  pat  it  in  a  barrel  seta 
rfaich  hsi  b  a  t^piggot  just  at  the  bottom.  Wlien  they  havo  poQ 
d  ijuantity  they  opi-n  the  Tigfiot  to  let  out  the  water,  and 
I  oil  bi-gioH  to  eomo  prcnontly  sKip  it  Tb<?y  pay  for  tbe  farm 
tnintaiu  alMut  fifty  orown*  per  annum.  We  were  told  by  one 
r  Beaushoete,  a  cliymiat  iu  Monti»etier,  that  petroleum  was  tbe 
le  with  oil  of  jet,  .lud  not  to  be  distinguished  from  it  by  color, 
d.  consUtcncy,  virtaois  or  any  other  ncoidcnt,  n»  ho  had  by 
M  foaml  upon  tbe  coaAl  of  tbe  Mediterranean  Sea,  in  iw-veral 
»«(  Bvnv,  uciir  Marlagne,  in  Froveneo ;  at  Medina,  in  Sieily, 

mil's  "  Toyages,"  published  in  n<M,  an  arlkJe  on  tbe  empire 
I  tfaits  refem  to  petroleum  ; 

WTcral  part"  of  Persia  we  meet  with  naphtha,  both  white  and 
t  ia  li*«<l  in  painting  and  vnmixli,  and  Komi'tiinGS  tn  physic, 
a  ia  an  oil  extracted  from  it  which  in  applied  to  Hevcral  uaes, 
L  fiUBOQS  springs  of  naphtha  are  in  the  neighborhood  of  Baku, 
tmiafa  vast  quantities,  and  there  are  also  upwards  of  thirty 
ibo«it  Sliamasky,  both  in  the  province  of  Scliirwan.  The  Per- 
as  oil  for  tJieir  lainps  and  in  making  fin^worktt,  of  which 
lely  fund,  and  in  which  they  are  great  proficients." 
has  long  been  known  to  exist  also  in  the  northern  part 
the  cities  of  Parma  and  Genoa  having  been  for  many  years 
rttb  it. 

-  -  —  ritire  of  Swchnen,  China,  natiiml  gas  i»  obtained  from 

ii  at  a  depth  nf  fifteen  to  aixlecn  hundred  feet.     Huing 

111  the  virface,  it  is  conveyed  in  batnlHMi  tub^iit  and  used  for 

I  well  as  for  cvaponiling  water  in  the  manufactarc  of  »;ilt. 
|il  that  the  Clunese  nsed  this  natural  gss  for  illuminating 
tg  txrfare  gas-lighting  was  known  to  lb«  EaropeaRs.    Re- 
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ia«inb«riog  tbo  onpix^roitivo  obarnctor  of  Ch!neM  arts  and  Industrie^ 
tfa«ro  is  ground  for  the  bdlief  tliat  tb«y  may  have  been  luiog  tbii  ut* 
nral  gu  u  aui  illuminant  these  hundreds  of  yean. 

In  the  Unitt.'Kl  .SliiUx  tbo  oxiatonce  of  iwtruloum  was  known  to  Uw 
'ilgrim  FmIiith,  who  doubtlvw  obtAlncd  tlwir  first  informatioQ  of  it 
'from  tbc  Itidiaos,  for  whom,  in  N«w  York  atit)  Wcxtorn  Pvnndyh-antl^ 
it  was  called  Seneka-oiL  It  was  olhervriM<  kiiowti  as  "  BritlHli "  oil  and 
oil  of  naphtha,  and  was  coosidered  "a  soTereign  remedy  for  am  inward 
braise." 

The  record  of  nntiinl  gas  in  this  country  is  not  so  complete  as  that 
of  petroleum,  but  wc  Icsani  that  a»  important  gn»«pring  \«-»«  known  to 
West  Bloomfleld,  X.  Y.,  Heveuty  yean  ago.  In  1S64  a  well  was  sunk 
to  a  depth  of  three  hundred  feet  upon  that  vein,  from  which  a  Kuffi- 
cioDt  supply  of  gas  tras  obtained  to  illuminate  and  beat  the  city  of 
BoohnMr  (twenty-five  miles  distant)  it  was  fiippoced.  But  the  pipM  i 
which  were  bid  for  tJmt  purpose,  being  of  wood,  were  uufittcd  lo 
wiihstand  the  preastire,  in  (wnsetiucnoe  of  which  the  scliemG  was  nbu- 
doned  ;  but  gas  from  that  well  ia  now  in  use  as  an  illuminant  and  aa  i 
fuel  both  in  tlio  town  of  West  Uloomfield  and  at  Iloneoye  Falls.  Ths 
village  of  Frcdonin,  N.  Y.,  has  been  using  natural  gns  in  lighting  tfat 
atTcs.-tH  for  thirty  yeam  or  thereabout.  On  Big  Sewicklcy  Creek,  in 
^VeMmorutand  County,  Pa.,  natural  gas  was  used  for  e\'a)>oratiBg 
water  in  the  mannructuru  of  nalt  thirty  ycant  ago,  and  gas  is  Mill  bn- 
ing  at  the  same  plitre.  Natural  gao  has  been  in  u§c  in  several  localittM 
in  Eastern  Ohio  for  twenty-five  years,  and  the  wells  are  flowing  as 
rigorously  as  when  first  known.  It  has  also  been  in  use  in  West  Vir- 
ginia for  a  quarter  of  a  century,  as  well  as  in  the  pclnilcum  region  of 
Western  Pennsylvania,  where  it  has  long  been  utilised  in  gcncreting 
for  drilling  oil-wells. 

In  ItteM  the  "  Ameriean  Journal  of  Science "  contained  a  letter 
from  Dr.  S.  P.  Hildrelh,  who,  in  writing  of  the  products  of  the  Muskin- 
gtim  (Ohio)  Valley,  said  :  *'  lliey  have  sunk  two  wells,  which  are  now 
more  than  four  hundred  feet  in  de])th ;  one  of  them  affords  a  tm; 
atrong  and  pure  salt-water,  but  not  in  great  quantity  ;  the  other  dis- 
charges such  vast  quantilioe  of  |>rlroli>tmi,  or,  as  it  is  vulgarly  called, 
'Seneka-oil,'  and  bei*ide«  i«  so  subject  to  such  tremendous  eiplonous 
of  gas,  aa  to  force  out  all  the  water  and  aSord  nothing  hut  gas  for  Ee\'- 
enil  days,  that  they  make  little  or  no  salt." 

The  value  of  the  foregoing  rufercnccH  is  to  be  found  in  t]»c  teMi- 
mony  they  offer  as  to  the  duration  of  the  supply  of  natumt  gas. 
Whether  wc  look  to  the  eU-mal  flaming  fissures  of  the  Caucasus,  or  14 
New  York,  Pennsylvania,  and  Ohio,  there  is  muck  to  encourage  the 
belief  that  the  flow  of  natural  gas  may  be,  like  the  production  od 
p4^trolcnm,  increased  rather  than  diminished  by  the  dntnghts  nad) 
npon  iu  PetToleam,  inMead  of  dimintshing  in  quantity  by  the  mill 
ons  of  barrels  drawn  from  Wci-lorn  Pennsylvania  in  the  last  qti 
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of  *  centoiy,  Mwoiii  to  bcreue,  {^njiUr  wcltji  1>cins  known  in  1^S4 
ihin  in  my  previous  year,  and  prices  having  falU-n  from  tvro  dollnrs 
per  Iwtlle  for  "  Seoelca-oit "  (o  sixty  cenu  p«r  barrel  for  the  luiino  arti- 
cle aD<Ier  the  name  of  cnide  )>«troleum.  lleDoe  we  may  unimo  that, 
u  new  pipe-Hoes  arc  laid,  tlii;  supply  <if  natural  gas  available  for  uae  in 
Ilia  gn?at  manufavturing  district  of  PittMbiirg  and  vicinity  will  be  in- 
cnsMd,  and  tiie  price  of  tbia  fuel  dimioi-thcd  in  a  corrMponding  ratio. 
Katural  gas  is  now  supplied  in  Pittsburg  at  a  small  discount  on  tliv 
Mtoal  coKt  of  coal  u«-d  last  year  iu  the  lar^i*  inanufaetaring  establish- 
lUMit*,  an  ailditional  saving  being  made  in  dispensing  with  firemen  and 
avoidance  of  hauling  ashes  from  the  boik-r-room.  It  is  supplied,  for 
domestic  pnrpoBos,  at  twvnty  C4:nt»  pvr  one  tboiicand  vubio  fuvt,  which 
i»  sot  cbeapor  than  ooal  in  PittHhurg,  hut  it  is  a  thousand  [ler  cent 
clean«r;  sad  in  that  respect  it  promises  to  prove  a  great  blessing,  not 
ooly  to  thoao  who  can  aSord  to  Dse  it,  but  to  the  community  at  large, 
in  tho  hope  held  out  that  tlic  smoke  and  soot  nuisance  may  be  abutod 
in  part,  if  not  wholly  subdued,  and  that  givamsof  sunshine  Hvio  may 
become  less  pbanomcoal  in  tbu  future  than  tlicy  arc  at  the  pronciit 
time.  Twenty  cents  per  tltousand  foct  is  too  high  a  price  to  bring  g:u 
into  general  use  for  domextio  purpo«K-«  in  a  city  wtifrc  coal  is  chviip. 
Ten  cents  would  be  too  much,  and  no  doubt  fire  cents  ]ior  thousand 
would  pay  a  pnifiL  The  fact  i^  the  dcak-nt  in  natural  gas  appear  to 
bt  WMnewhat  doubtful  of  the  continuity  of  supply,  and  anxious  to  gut 
back  the  cost  of  wella  and  pipc«  in  one  year,  which,  if  sncuesNful, 
wuold  be  an  enormous  rvtum  on  the  investment. 

There  arc  objections  to  the  uk*-  of  natural  gas  by  mill-operators — 
that  It  costs  too  much,  and  that  the  continuity  of  the  supply  \»  ancer- 
lain ;  by  heads  of  families,  that  it  is  odork-ss,  and,  in  v\w  of  leakage 
from  tltu  pip«s,  may  fill  a  room  and  he  ready  to  eiplodi>  without  giv 
iag  the  fragrant  warning  ofFcrol  by  common  gas.  Both  of  these  ol>- 
ctions  will  probably  diHi\}>|)i-ar  under  the  experience  that  time  must 
More  wells  and  tributary  linm  will  lowcn  the  tuvA  and  tend 
•  regnlato  the  pressure  for  manufncturer^  Cut-ofTti  and  i-K('a|H'-|>ipos 
Qtsldo  of  tlio  house  will  reduce  the  risk  of  eiplosionn  within.  The 
fJaiigrr  in  the  house  m*y  also  bu  lessened  by  providing  healthful  ven- 
tilation in  alt  apartments  whcn^tn  gas  shall  be  consumed. 

TTiis  subject  of  the  ventilation  of  rooms  in  which  common  gas  is 
otxliharily  used  is  beginning  to  attract  attention.  It  la  slated,  upon 
KlMtifln  authority,  that  a  jet  of  common  gas,  equivalent  to  twelve 
■pmn-csndles,  consumes  6-45  cubic  feet  of  oxygen  per  hour,  producing 
\'i\  fovt  of  carbonifl-aeid  gas,  vitiating,  according  to  Dr.  Tidy's 
'tlandbonk  of  Chemistry,"  3-l8-2.'>  ruhio  feet  of  air.  In  every  five 
bInd  fc«1  of  pure  air  in  a  room  there  ia  one  cnbio  foot  of  oxygen  and 
Dgen.  Without  oxygen  human  life,  as  well  aa  light,  would 
net.  It  is  asserted  that  one  common  g«s-Jct  consumes  as 
'  persons. 
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Ctfbonio-acid  gM  u  tbo  olemnit  which,  in  deep  mines  anil ' 
causes  ilnxxit  inmiint  iiuuDiiibility  ani]  HufTm-utioti  to  piTKHia  huI 
to  iui  influGuoes,  and  inslanUy  cxtiiigul<ili<at  Ui6  lluniuof  no; 
lowenxl  into  it.     The  normal  quantity  of  tltt*  giu  coDUiinml  tn  the  il^ 
we  breathe  u  "Oi  f  one  per  cent  of  it  causes  distress  in  brcothijig ; 
percent  is  dangerous;  four  per  cent  extinggi^s  life,  aod  faot] 
ceDl  of  it  i»  <tont3ini-il  in  air  expcU<;d  from  (liu  lungs.     AccodlbffI 
Or.  Tidy's  tabic,  cmch  ordinary  ji-i  of  commoD  gM  <'onlribal«a  ta  I 
air  of  a  room  sixteen  by  ten  feet  on  tiie  aidvn  and  nine  frt-t  M  -'' 
taining  1,440  cubic  fi^et  of  air,  IweDty-two  per  cent  of  Ru>< 
gaa,  which,  coDtiuued  for  tvrenty  hoare  withoni  venulaiiou,  if<i 
reach  the  fatal  four  perecnt. 

ProfcMor  Hiixlcy  gives,  as  a  result  of  chemical  analyses,  tbl 
towing  tabli!  of  ratio  of  carbontc-acid  gas  in  the  stmosidHro  at 
)K>inU  named : 

On  ih»  Thame*,  al  LAudon , 

In  ih*  (IrMU etf  LuaJMi 

T«p  of  B«n  NfTb. , , 

VnwdNtootUaTiDtriutTlmiMOl-SOp.  a.). ..  «1l 

Cboaai?  Coun  [wrm  tMI  tram  llw  givciml) ...  tt 

From  iraHclDft  uilnv* (fiTvrk(:«  o(  8SS  MraplM) 

LiugcM  unount  in  a  Conii*h  misa 

It)  addition  to  the  comumption  of  oxygen  and  production 
boDio  acid  by  tbe  use  of  comm<>D  gas,  the  ijas  itself,  owing  to  di 
iveneas  of  the  burner,  is  projwtwl  into  Uio  air.     Now,  cousli 
the  deleterious  nature  of  all  illuminating  gasc*,  tlie  reasons  for 
ventilation  of  roomy  in  which  naliiral  ga^  v*  uhlM  for  healhi; 
culinary  pur|>o9m  are  self-evident,  not  alunc  as  a  proteotton 
explonofls,  but  for  the  health  of  tl»e  ocenpanu  of  the  honw, 
herini;  that  a  larger  supply  of  oxygen  is  said  to  be  aeceemy 
perfect  combustion  of  iiiilunil  than  of  common  gan. 

Carbonic  oxide,  fornix]  by  the  coutitiinption  of  carbon,  with  sb 
gnfficimt  nupply  of  air,  is  the  fatal  poi»oii  of  the  ehareoal-fnruace,  ni 
infrequently  reported  to,  in  close  rooms,  as  a  means  of  suicide.    Hi 
}efa  sufficient  (he  air  toward  perfect  combustion,  the  smu' 
tity  of  carbonic  acid  ai>d  the  greater  the  amount  of  i' 
That  is  to  say,  at  the  time  of  ignition  the  chief  procluct  of  comNll 
ttoD  is  carbonic  oxide,  and,  nn1c«t  ftufficicut  air  be  added  (o  e<'( 
oxide  to  carbonic  at'id,  a  decidedly  dangerons  prodoct  U  give 
tlie  room.     Vet,  by  means  of  a  flue  to  carry  off  the  poiwnooi 
from  burning  jt^ta,  the  combustion  of  gas.  creating  a  current, 
an  aid  to  ventilation.    Unfortunately,  thi*  important  fact,  it 
known,  is  not  much  heeded  by  heads  of  families  or  builders  o( 
But  in  any  largo  comninnity  wlicrc  gna  comrs  into  general 
articlu  of  fuel,  this  fact  will  gradually  become  rrcognIx»d 
spceted. 


1.. 


TSS  FJIEl    OF  TUB  FUTURE.  nj 

The  property  of  indicating  the  prescitra  of  very  miimte  qaaulitios 
of  gu  in  a  room  is  cUimod  for  an  instrament  recently  iIvM-ribvd  by 
C,  Ton  Jabn.  in  tlic  "  Revue  InfloBlricIlc."  'ITiis  ia  a  poronjt  ciip,  in- 
Terted  ami  vloncd  I>y  a  (x^rforaU'd  nil>brr  «U>pptr.  Through  the  pt-rfo- 
ration  in  iho  stopper  the  interior  of  tlin  onp  is  coiine«t«d  with  a  preas- 
nrv-gango  containing  colored  water.  It  is  claimed  tliat  t)i«  ditTusion 
of  gas  ihrongh  the  cartbonwarv  raises  the  level  of  the  water  m  iliu 
gauge  no  deli  cat  oly  that  the  presence  of  ono  half  of  one  per  cent  of 
gaa  may  bo  delected  by  it.  Other  inslnimonLt  of  n  »ligh(ly  diScront 
character  ar«  credited  by  their  invcntum  with  moot  Hi-naitivo  power 
of  indicating  gas-leakages,  but  their  practical  elKciciicy  remains  to  be 
dcraonstrated.  An  automatic  cut-off  for  use  outside  of  bouses  in  which 
natural  gas  is  consumed  lias  been  invented,  but  this  writ«r  knows 
nothing  of  either  it«  mod«  of  action  or  its  effcctivencNM. 

The  great  eoonomio  qneation,  however,  conncrt<«i  wilh  the  u»o  of 
Datura)  gaa  is,  Uow  will  it  affect  the  industrial  interests  of  the  coun- 
try 1  Tliere  are  grounds  for  the  belief  that  a  sulficient  supply  of  natu- 
ral gas  may  be  found  in  th«  vicinity  of  Pittsburg  to  reduce  the  cost 
of  fuel  to  such  a  degree  as  to  miiko  competition  in  tbo  manufacture  of 
iron,  steel,  and  gbss,  in  any  part  of  the  c"untry  wlicro  coal  muni  bo 
nsed,  out  of  tbo  <iucation.  Such  a  condition  of  affairs  would  probably 
result  in  driving  the  great  manufacturing  ooncema  of  the  country  into 
th«  region  where  natural  gas  is  to  be  obtained.  That  may  be  any- 
where from  tho  wcsli'ni  «ilopo  of  iho  Allcglianies  to  Lake  Krie  or  to 
Lake  Mi<^igan.  And,  if  tbe  coat  of  pro<]ucirig  imn,  uttw),  and  glass 
can  btt  so  oheapened  by  tJte  new  fnel,  the  tariff  question  may  undergo 
Miaaa  important  modification  in  politics.  For,  if  tbe  reduction  in  the 
cott  of  fuel  should  ever  become  an  offfct  to  the  lower  rate  of  wages 
in  Europe,  Iho  raanufuctureni  of  Pennoylvitnia,  who  have  long  been 
,tbe  ohiuf  sup]>ort  of  the  protective  ]>olicy  of  the  country,  may  lose 
preaent  interest  in  that  question,  and  leave  the  tariff  to  shift  for 

If  eUevhere.    It  should  be  remembered  that  natural  fjas  is  not,  s« 

noch  ebnpcr  than  coal  in  Pittsburg.     Itut  it  may  afdy  bo  aa- 

mcd  that  it  will  cheapen,  as  p«tr»Icnn)  ban  done,  by  a  development 

(be  territory  in  which  it  is  known  to  exi.it  in  enormous  quantities. 
[t  is  qntle  possible  that,  instead  of  buying  gas,  many  factories  will  boro 
for  ft  with  success,  or  remove  conronient  to  its  natural  sources,  so  tluit 
a  gaa-well  may  ultimately  become  an  cssonlial  ]iart  of  tlie  "  plant"  of 
a  mill  or  factory,  Even  now  coal  can  Dot  competo  with  gas  in  tbe 
mannbeture  of  window-glasw,  for,  the  gas  being  fntc  from  sulphnr 
and  otiwr  impurilios  contained  in  coal,  produces  a  superior  quality  of 
^MM }  M  that  in  this  branch  of  iudustry  the  quc«tion  of  snperiority 
werns  already  avUled. 

lluf  tng  said  thus  moch  of  an  induxtry  now  in  its  infancy  but  prom- 
ABff  great  growth,  I  Mubmit  tables  of  analyses  of  common  and  of  the 
or  marsh  gaa,  the  latter  from  a  paper  recently  prepared  by  a 
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lt««  of  the  EDgineere'  Society  of  Wcetern  Pennsjlvaiua,  iui<1  for 
le  use  of  whicb  I  am  indebted  to  lliai  usociatioD  ; 

OOmOM  QM, 

Hrtecn 4i-0 

I.^^  cvhiuctcd  hjilregsn  (BMnb^^w) ••■•>r.trt<f>.t..  SB*S 

Coadaiiiibto  hjUroafbon. 34 

CMtook  mUc T-fi 

'       add. 0-0 

A^neoainpar. i 2-a 

Oijsn ..,' 0-1 

MiragM O-B 

lOO-OO 

NKtnrnl  gM  i*  now  oonveyvd  to  PiltKburg  through  fonr  lines  of 
&J-iDch  pi)i«,  aud  ODO  tin«  of  eigbt'inck  |))]ke.  A  )i»«  of  t«ii-iitcli  pipe  vi 
jAto  being  laid,  lie  pressure  of  the  gaa  at  tb«  wells  is  from  ITiO  to 
S80  pooods  to  the  sqiiaro  inch.  As  the  n'etia  are  ou  one  eide  eighteen 
and  on  tbo  other  about  twenty-Sve  intle«  distant,  and  aa  the  cousump- 
jon  ia  vorinble,  ibo  proxHure  iit  ihv  city  cad  not  bo  given.  Greater 
re  might  be  ohiained  at  thi-  welLt,  hut  this  u-ould  incrtaeo  the 

ility  to  letikage  and  bursting  of  pijK-.t.  For  the  prcvvniioii  of  such 
cMiutllies  Bafety-valvea  are  proTidt?d  at  the  wells,  pcnniltiag  the  cncnpe 
of  aU  superlluouii  gaa.  'ilie  enormous  force  of  this  gas  may  bo  appro- 
ctated  from  11  comparison  of,  say,  200  iioitnds  pressure  at  the  wells  with  a 
(wroKMinoo  pressure  of  coiiimoit  gas  for  ordiniiry  lighting.  Tjic  amount 
of  natural  gas  now  fumiiiht^d  for  use  io  I'ttti^liurg  is  supposed  to  be 
•ometbing  like  25,000,000  cubic  feet  per  day  ;  the  ten-inch  pipe  now 
laying  is  estimated  to  increase  the  supply  to  40,000,000  feet.  The 
aiDounl  of  manufiicturcd  gas  used  for  lighting  the  same  rity  probably 
(ills  below  3.o<Hl,000  feet  About  fifty  mills  and  fiu:torii-»  of  various 
bnda  ia  Pittaburg  now  use  natural  gas.  It  is  used  for  domestic  ])ur- 
pQiM  in  two  bamlred  bouaee.  Its  superiority  orer  coal  in  the  mann- 
faetore  of  vrindow<glass  is  unqucstioDod.  I'hat  it  ia  not  used  in  nil 
the  glass-houses  of  Pituburg  i«  duo  to  Uie  fa<!t  that  it«  advantages 
were  not  fully  known  when  the  funiaecs  wmv  fired*  lost  summer,  and 
It  costs  a  Urge  sum  to  ]>cnnit  the  furnaces  to  cool  off  after  being 
ltaU«d  for  melting.  When  the  fires  cool  down,  and  before  they  arc 
darted  up  again,  the  furnaces  now  uHing  eoal  will  doahtless  all  be 
cfaaoged  so  as  to  a<linit  natural  gas.  The  superiority  of  French  over 
merican  glass  ia  said  10  be  dnc  to  the  fact  that  the  French  luo  wood 
id  the  Americans  coal  in  ihotr  furnao's,  wood  being  free  from  sulphur, 
lilionu,  0tc     The  aub««titution  of  goa  for  conl,  while  not  increas- 

thc  cost,  improves  the  quality  of  American  glans,  making  it  ai 

■ly  perfect  m  powible. 

WliOi'  tli<<  gaa  ui  not  used  *a  yet  in  any  smelting-fumaoo  nor  in 

BcsMmrr  converters,  it  \a  preferred  in  open-hc.-irth  nn^i  crucible 
)1  fuRUMii,  and  ia  said  to  W  vastly  superior  to  coal  for  puddling. 
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Tbo  charge  of  a  puddling-furnace,  connKting  of  600  poiiiMis  of  pig- 
nielal  and  dgfaty  pounds  of  "  fix,"  prodncea  witli  coal-fuol  -190  to  6M 
poiiu(l«  of  iron.  \Viih  gaa  for  fnpl,  it  in  claimed  tbat  the  same  chargv 
will  fii'td  h'iS)  bo  630  pounds  of  iron.  Id  xa  iron-tnill  of  thirty  f^^ 
niir<>ti,  niiiiiiiig  vlght  hoata  each  for  twrniy-four  liours,  this  woold 
niaku  a  difference  in  faror  of  the  ^  of,  say,  8  X  30  X  'iS  =  6,000 
poiiiids  of  iron  per  day.  This  >s  an  important  item  of  itaelf,  IcaTing 
oat  the  cost  of  dring  with  coal  and  hauling  oelicft. 

Tor  generating  elcam  in  hirge  i-ctubliithnientti,  one  man  vill  attend 
a  battery  of  twelve  or  twflot;  boilers,  using  gas  m  fuel,  keep  tli« 
prMturo  anlform,  and  have  the  6rc-room  clean  an  a  parlor.  For  bare- 
log  briok  and  earthenware,  gas  offers  the  double  adrantagu  of  fr«e- 
dom  from  smoke  and  a  uniform  heal.  1'h«  use  of  gns  iu  publio  bak- 
eries promises  (he  abolition  of  tho  a«li-box  and  its  aceuraolation  of 
niieccllancous  filth,  which  is  said  to  often  Impregnate  tho  "sponge" 
with  imptirilii-H. 

In  Hhort,  tbe  advantages  of  natural  gas  as  a  fuel  arc  ao  obvious  to 
those  who  bare  given  it  a  trial,  tbat  the  prediction  is  made  tbat,  should 
tho  supply  fail,  many  who  are  now  using  it  will  never  return  to  tho 
roniiumption  of  orndo  coal  in  factories,  but,  if  nvcessary,  convert  U 
or  ]ii-truleiim  into  gas  at  tlit-ir  own  works. 

It  Hcema,  indeed,  lliat,  until  wo  shall  have  aoquirird  the  wisdom  en- 
abling us  to  eonserre  and  concentrate  tbe  beat  of  the  sun,  gas  muet  be 
the  fuel  of  tbe  future:. 


USE  OF  SULPHUROUS  DISINFECTANTS. 


Br  GASTON  TKSAKI'IEn. 

A  MONO  the  most  convenient  and  efficacious  snbstances  to  be  nsed 
for  pur|>oses  of  dUinfection  are  sulphurous  acid  and  bisulphide 
of  carbon.  The  question  of  the  merits  of  tlicKC  Milwtances  and  llw 
advantages  of  using  them  was  n'Ccntly  conoiiiered,  in  the  "Journal  d« 
I'harniario  ct  de  Chlinic,"  by  JI.  Alfred  Riohc,  who  said  :  "  M.  Dnjar- 
diu-Itoaumetx  recently  requested  tbe  concurrence  of  MM,  PaMonr  ami 
Itoui  in  iuHlituling  new  esneriments  on  the  value  of  disinfoctantx,  and 
has  just  published  tho  results  of  tbe  same  in  tho  *  Bulletin '  of  tbe 
Academy  of  Medicine.  Two  rooms  of  about  a  hundred  cubic  metres 
oapaeity  were  selected  in  the  wooden  harracVs  nttaclied  to  the  h&pital 
Cochin.  The  valla  of  these  rooms,  madu  of  jointed  planks,  gave  pas- 
sage to  tbe  air  through  cumerons  crack*,  although  the  precaution  had 
been  taken  of  stopping  the  larger  ones  with  pa)>or.  Enob  of  tbo 
rooms  was  fnmbhe^l  with  a  bed,  the  usual  furniture,  and  cloths  of 
diffennt  colors.  Itromine,  chlorini',  and  sulphate  of  nitrooyle  wero 
anoocMdvcly  rejected,    llireu  loum's  of  snlpharoua  add  were  cxperi- 
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aentM  upon — Uie  combuxlion  of  fluli>har,  liqueflerl  sitlpburoni  acid, 

and  the  combustion  of  bi»uI]>hi()o  of  carbou.    The  room  wm  olo«cd 

for  twrniy-Toiir  boiirs.     Tube*  containing   lyulttirc-infusioDa  eowed 

vith  different  i)rotOH>rganiiimii,  <«))«eially  tJip  comitu  iniorobo  doscribed 

hy  Koch,  were  placed  in  rooina,  togcthiT  with  tabca  oonlnining  rao- 

cii»^  Ijinph.     After  tach   experiment   the   labea  were  takeii   to  M. 

I'aBtcur'ii  Inboralory,  and  there  compari'd  with  other  tabca  naed  :ih 

The  procem  of  tbo  combiution  of  Riilphur  in  the  HtinpIo:>t  and 

IcbcapMt.    To  porform  ihta  comboMion,  it  ia  RolBcicut  to  «et  on  tlio 

^  floor  a  flheet-irun  ]>latG— a  large  polahcn)  on  tbe  ground  gives  a  Hatin- 

faetory  result— on  whicb  i9  plai'ed  a  furnace  of  bricki  and  mortar,  or 

better,  one  of  tlioito  eroall,  nearly  Mjiuiro  furnatrcfi  of  fire-clay  reoom- 

Intended  by  M.  I'astcnr,  tweolv-five  centimetres  long  and  twenty  cenli- 

me<j«a  vide,  and  Iiaving  the  sides  pierced  with  air-boles.    To  obtain 

aplete  oombiuUou  of  llie  flowers  of  Htilphur,  it  'a  ncceeHary  to 


Fn»  I.— Smum  »oii  Bri-i-iiirit 

takecaro  that  the  whole  surface  l>c  evenly  burned  ;  thismayboolFeoted 
by  vetting  the  snlpbar  with  alcohol  and  inflaming  the  alcohol.  Ily 
thk  otethod  wo  can  bnm  completely  ami  nb«ohilcly  a*  largt-  a  quantity 
u  forty  or  fifty  grammc-ii  [XTOabio  metre  of  flowers  of  sulphur.  With 
twenty  gntmiueit  per  eubic  metre,  all  of  the  ciilture-infusious  cxpcri- 
tnenird  U[ion  wcrr  steriliyed,  except  the  one  containing  tbe  carbuii- 
cttUr  (ai\thr»x)  iMcleria.  The  activity  of  the  vaccine  viniii  was  do- 
•treyiwl.  'Hip  only  probable  inconvenience  Involved  in  the  application 
of  tbii  economical  process  nrinc  from  llie  danger  of  fire  in  cabo  the 
funuwo  ia  badly  constnioted,  and  from  the  liability  of  the  metallic 
iibJucU  that  may  be  prcHpnt  to  be  tarnished.     Thin  may  take  place 


no 
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from  psrticlM  of  the  burning  clomcDt  flying  around  tlio  room, 
velding  ou  arttdvfl  of  copixT  aii<1  iron,  covering  tlii;m  villi  a  HiilpIiuT' 
Otis  coating. 

"  The  process  of  using  Hqnid  anbfdrouii  Bulphurons  acid  in  niphons 
is  free  from  th«M  iocoDTeiuences.  The  eiphoDH  contain  TfiO  f^ramniM 
of  the  ncid,  and  on«  of  tbcin  is  efficiimt  for  Cbe  dlNnfcction  of  twenty 
oiibic  metres  of  space.  In  using  \\w  xiptions  a  vcesi'l  iit  vet  in  (ho  mid- 
dU)  of  tlio  room,  an<l  in  put  in  ooiamunication  wltli  \lw  otit«ido  \>j 
n)eau.s  of  an  India-rubb^-r  tube  paitsing  through  a  hole  in  th«  floor. 
'I'be  door  having  been  cluwd,  ibo  orifice  of  the  siphon  is  inserted  into 
the  India-rubber  tube,  and,  the  liquid  being  let  in  through  it,  is  freely 
evaporated  in  tie  air  of  the  room.  Tiiis  process  is  very  cunrcnient ; 
it  avoida  the  danger  of  fire,  and  doos  not  aHed  metallic  objects  ;  and 
the  p«aettatiTO  force  of  salpbnrous  a^^id  tlius  administered  n[>|i<-ar^  lo 
be  greater  titan  that  of  the  acid  obtained  by  bunting  sulphur.  The 
only  drawback  lo  its  use  is  the  high  cost.  The  siphons  are  sold  to 
the  gcnend  public  for  a  dollar  each,  but  can  bo  bought  in  large  quan- 


Sites  for  half  that  price,     llius  the  expense  of  disinfecting  a  room  > 
one  liun<lriNl  cubic  metrca  with  this  preparation  would  bo  from  two 
and  a  half  to  Ave  dollars." 

The  process  of  tho  combustion  of  btsalphide  of  carbon  wa«  (iij 
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r  ^r.  E.  Pelijvot ;  and  kI)  danger  id  employing  it  \»  obviated 
w  liiimiT  invvntvd  t>;r  Kf.  Ckiaodi  Bey,  engineer.  Tliis  a]>- 
pantos  is  illturtTattyl,  u'itii  a  vtenr  of  it«  interior  arrangement,  in  Fig. 
2 ;  toil  a  more  deuiled  explanation  of  ita  jmu-Ih  eui  \x  obtained  frota 
tbo  szaniination  of  Fiff.  8. 

M.  Cliiandi's  burner  u  composed  of  an  exterior  receirer  of  tinned 
eopper,  A  B  C  D,  contnlning  an  intorior  tcswI,  I  IJ  E  F,  to  the  aideii  of 
whicb  aro  fixed  three  fi^iliona,  R  S.  To  put  it  in  operation,  the  oylin- 
dricAl  tube,  K  L  M  N,  ia  placed  in  the  interior  vo«»el ;  aulpliido  of  car- 
boo  is  poured  in  np  to  the  level  a  a,  and  the  exterior  receiver  in  then 
filled  vitli  water  up  to  the  level  b  b.   By  means  of  the  Biphons  the  water 


tea  into  tbo  interior  veB»el,  predaeo  upon  the  sulphide  of  carbon, 
vhidi  ia  heavier  than  it,  and  drives  it  in  the  interior  tube  ap  to  tbe 
fevd  a.'  a',  wlii're  it  is  taken  np  by  a  cotton  wiek,  which  la  lighted. 
Tie  apper  end  of  the  tuba  ia  crowned  with  a  chimney,  P  Q,  to  facili- 
late  the  draught,  'the  corabustioD  of  the  sulphide  of  carbon  may  be 
inertind  or  Blackened  at  will  by  raiding  or  lowering  the  level,  b  b,  of 
the  watttr  in  the  external  receiver  ;  and  this  facility  will  bo  found  of 
advantago  in  many  e»cM. 

Tbo  burner  ia  pIaoe<)  in  tbo  room  to  be  disinfected  and  lit,  when 
the  room  is  evscH3ti!<l  and  shut  up  light.  Wlien  all  the  Ruljihide  of 
rarlion  has  been  burned,  its  place  is  taken  by  wat4-r,  and  the  lamp  goes 
out  of  ittclf  ;  in  the  mean  time  the  burning  goes  on  with  great  regn* 
lirity,and  without  any  danger.  About  two  and  a  half  kitogrammcK  (six 
>ni}  a  <|iiartrr  pounds)  of  sulphiilo  of  carbon  aro  sufficient  for  a  room 
of  aliundrvd  ctibio  metrea.     The  jtroceHS  ia  effective  and  economical 

igb ;  for  anlpliidc  of  carbon  is  sold  commercially  for  fifty  centimes 
lihuDt  ten  r«nts)  por  Icilogrumroe,  which  gives  about  twenty-five  cents 
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M  the  price  of  diBinfecluig  a  room  of  a  hundnNl  cnbie  metres, 
bomer  costs  ten  dolbntt  but  it  will  ItM  for  a  very  long  timn. 
proc«s8  is  evidently  [mctieable  ai:il  convenient.     It  dries  not 
nidallio  ob)ect»,  ui<l  furaishce  a  conlinuoua,  »lov,  and  rrguUr 
Pgagomuni  of  the  disinfecting  gaa. — Irantlated /or  the  Poputar 
enct  JttontMff  from  La  Jfaturc 
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THE  MEDITERRANEAN  OF  CANADA. 

B<  J.  iUCDONALD  OJXBV. 

IN  tbe  monib  of  Febraar;  last  a  rvport  was  laid  before  the 
mcnt  of  Canada  detailing  the  mnlts  of  an  expedition  tlispil 
by  the  GoTcruiiK-nt  of  lli!it  i-oii:itry  jmrticnl.irly  for  thi-  purpoM  at  \ 
quiring  into  the  naviguliility  of  lludfon  Strait  and  Bay,  and, Ml 
same  time,  of  gathering  information  eonceming  the  reaourfu  of 
region,  and  its  availability  as  a  field  for  settled  habitation,    l^s  i 
n-prri^cnlM  the  first  properly  organised  attempt  that  lias  ever  bctti  i 
to  ]>ii.-rce  the  scorvtH  of  HmlMin  Bay  for  the  publie  hcncRt. 

It  ia  at  first  blimb  not  easy  to  understand  why  thia  mighty  i 
of  water,  oceupying  tbe  peenliarly  important  position  thai  it 

|:5liOuld  romnin  for  eo  many  generations  comparatively  nncxjilored,! 
rbolly  iinutiliitwl,  cxcvpt  iw  a  Iiunting-groiind  for  a  few  New 

[vfaalers,  or  a  mediunt  of  eatty  comwiinication  between  some  balf-do 
tercd  factories  of  the  lludson  Bay  CTompoity.    Although  i 

fbay,  it  is  really  an  inland  sea,  1.000  miles  lu  length  by  600  in  wid 
having  thus  an  area  of  about  (lOO.OOO  square  miles,  or  quite  half  I 
of  the  Mediterrancna.     It  driiins  an  ex|>an»o  of  country  ttpreadlogt 
more  lliau  2,000  miles  from  east  to  west,  and  1,500  from  north  lo : 
or  aa  area  of  8,000,000  oquare  miles.     Into  its  majestic  waters 
feeders  wbieb  take  their  rise  in  the  Itocky  Tllountains  on  the  west  i 
in  Labrador  on  the  east,  while  southward  it  stretch es  out  its  rivcr-r 
away  Iwlow  the  4Stb  parallel  tinltl  they  lap  tbe  same  laki-iwiirre  wl 
aends  astruam  into  the  Gulf  of  Meicieo.     D»pite  its  dtslaucei 
ward,  its  blue  waves  are  never  bound  by  icy  fetters,  and  its  broad  | 
way  to  the  Atlantic  is  certainly  navigable  four  months  out  of  the ; 
and  possibly  all  tbe  year  round  to  properly  eqnipped  Btcamshipii. 

,  depths  abound  in  Rony  wealth,  from  the  mainronth  whalo  to  tko  I 

'  caplin.    Its  sliores  ate  Mmtod  l>y  numcreus  aircams,  mmf  navig 
for  long  distances  inhtml,  and  all  stocked  with  tbe  finest  of  fresh-' 
fish,  and  clothed  as  to  their  banks  with  valuahlo  limbef  ready  for^ 
IvimbermanV  axe.    Its  islands  are  rich  in  mineral  ore  of  tnanr  kiN 
The  country  whon^  margin  itx  tideu  lave  ia  wdl  adapted  t«i 
.pasturage,  while  all  amund  the  region  swann^  with  auimu 
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<^  fitdi  or  far  rtrtxltra  Uteir  chase  a  1ti);!ily  lucrottvc  empIojrmenL 
QnocoM  iLillicti,  tliat,  fur  all  Uiis  EupL-nhuuiIanl  tindovnieiit,  tlie 
nljpopaUuoD  outaiije  tlie  wsudcring  bands  of  KakinMHi  aud  Dattve 
JdUim  to  be  foand  ibcre  to-day  gathers  in  little  circles  arouud  tbo 
(«B|M^'b  forts  wblch  dot  tJto  Hltorv  nt  ImincnM:  JotrrTals? 

The  txpbuutjon  uf  tttin  ii[i[>art-i)t  ruig»i&  In  oat  far  to  M«k.  It  lies 
■bplj  ID  the  fai't  that,  uolil  liuie  more  lliaji  a  decade  ago,  Hudion 
Bi;  ur(]  ticinhy  was  tlie  eabject  of  a  monopoly,  which  effectually  ex- 
tfadid  from  it  all  bat  the  ciDployut  of  a  lungl*;  corporation.  It  was  first 
Tinted  in  ICIO  by  lU-nry  Hudson,  wfio,  afli^r  giviug  bli*  numi;  lu  iba 
BadtoD  Rivrr,  in  bin  rude  Uttte  bark,  well  named  Discovery,  daont- 
Inlf  psnliL-d  kin  way  tbitber  in  search  of  the  Diythical  northwest  pas- 
n^  to  ilie  Pacific,  and  made  it  both  his  imperishable  monument  and 
Uigriie.  The  stories  that  liu  mutinons  cn-w  took  bom»  with  ibem 
SAvA  prevent  utlu-r  tcimU  being  diH|tatcbed  on  the  aamu  bopelees 
fiM,  and,  if  these  latter  failed  to  find  the  northweM  passage,  tbey  at 
>D  nnts  found  sufilctenl  csose  for  the  Hudson  Bay  Company  being 
bailed  In  llffiS.  This  astute  corporation,  e«sily  obtaining  a  grant  of 
tWksy  and  its  enyironing  tvrritory,  togolbtT  with  the  mo«t  iuct«n«!ve 
pnoB  from  a  king  who  knew  nutbing  of  its  valuv,  and  carvl  lent, 
[tnhirith  set  alwot  excluding  all  poNsiblc  rivak  from  their  invaluable 
hrfrewTrre.  Fur  half  a  century  or  more  tbey  bad  a  aerioua  obsiaole 
blhccxccutlonuf  tbeir  laudable  design  in  the  presence  of  theFi«Dob, 
uj  Uie  bay  became  the  theatre  of  many  a  hard-fongbt  conflict. 

'■  -as  not  miiil,  by  the  Treaty  of  ITtrecbt  in  1713,  tbc  whol«  of 

Ilay  was  c«ded  to  the  Bntitib,  lliat  the  company  were  left  lo 

liipDtcd  possession  of  their  ya!it  estate — the  mo«t  stugxindous 

.- ,  f,ni[irriy  ever  owned  by  one  corporation,  embracing,  as  it  then 

&l,tlketniireNonhwcet  of  Canada.   Astbeday  forvioieoce  had  gone 

'7.  Ihcy  resorted  to  a  nublli-rbut  iHcomparably  more  effective  mcrti>od 

ulWpbgtlro  country  to  themselvett.    Tbe  most  ingeniously  false  aod 

'iitontd  accounts  were  sedulously  spread   abroad  concerning  tbia 

■t|[>m.    According  to  tbcm,  it  was  a  land  of  eternal  snow  aud  kev 

iCbily  unfli  for  human  settlement.    The  perils  of  the  passage  tbroagh 

ihitoril  were  gro«9tly  magnified.     Prepostcroos  tales  were  circulated 

(■Mtkeiigora  of  tb«  clitnstc,  the  fierceness  of  tbe  wild  animals,  and 

6t  bHlAroas  cburaeter  of  tbe  iubabitantji.      The  company's  effort* 

tx  tnrwnixl  wiib  tbc  most  gratifying  suconitii.     Decode  after  decade 

*^«d  by,  and  tbey  were  still  in  unquestioned  powtctmion,  and  prubsr 

"fVMld  have  coniinuod  so  to  this  day,  bat  for  their  having  been 

h^  out  ID   1670  for  tbe  tidy  sum  of  £300,000,  by  the  C'anndtan 

*wwnaicDt,  ta  whum,  with  some  tVMtnatioii,  tiiey  transferred  uU  tbeir 

Misuir. 

niib  ibe  change  of  owiKTsbip  eame  a  complete  change  in  policy. 

ilw!  new  rfgiine,  the  great  object  held  in  view  was  no  longer  to 

^^1  %0K  coaotry  a  volituilc,  unbroken  by  tbe  bum  of  human  life,  but 
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to  ascertnin  in  liow  far  it  might  be  avwlable  aa  *  field  for  eettlcmtd 
In  fiilG)lroi-nt  of  this  policy,  I>r.  B^ll,  Assistant  I>)rpctor  of  Ibc  Gtl 
logical  Sarvoy,  wan  KOiit  U]>  there  with  ao  exploring  {'urtj*  for  *\x  fi! 
Moxivfi  MasoDB,  nud  IiU  olworratioiiA  conslltale  Kouift  of  the  uioHt  liU 
estiog  portions  of  the  reporu  of  that  sarrey.  Tb«  vast  iniporlwoei 
this  rof;ioD  rapidly  dawned  upon  the  public  mind,  when  !t  beta 
known  that  hcrv  wiw  an  immense  range  of  country,  linring  a  t«nip«rt 
climate,  a  fertile  toil,  and  boundlen  wealth  in  forest  anil  mine,  n*^ 
'mg  the  long-delayed  adreut  of  the  fanner,  the  lumbenuan,  and  d 
miner.  And  not  only  bo,  but  the  phenomcDal  deTclopmeiit  of  IJ 
great  Northwest  drew  attention  to  Hudson  Bay  opon  another  and  eii 
more  immodiately  important  gronnd. 

EntrHng  as  this  bay  does  into  tlio  rcry  heart  of  the  continenl,  ij 
being  conitcotcd  by  navigable  rirers  with  a  network  of  gnat  bl 
which  Bpreads  ont  until  it  loaebca  the  wcetem  boandariea  of  3Ia 
toba,  the  keen-eyed  fanners  of  that  fertile  province  rapicd  hi  M 
hopi-ful  solution  of  the  vital  problem  how  they  fbould  roost  chM| 
transport  their  grain  to  tlie  ntarkct*  of  th«  Old  Worid.  By  rcfcrea 
to  a  map  of  the  uortbeni  hutnisphere  it  will  al  oncit  lie  seen  that  ■ 
shortent  poNsibli;  ronte  between  the  Korthwesl  I'erriiories  and  Eiira| 
lies  through  Hudson  Bay.  As  the  result  of  careful  calcnlatioRs,  it  I 
been  aseerlained  that  even  the  city  of  '^V in ni peg.  which  is  Bitml 
in  the  extreme  southeastern  part  of  these  Territories,  is  at  least  t*^ 
hundred  miles  nearer  to  Lirerpool,  for  instance,  by  tlic  ITudson  B 
route,  than  by  the  St.  Lawr«ucx>,  while  th«  difference  in  faror  of  i 
former  neoessarily  incmuea  the  fartlier  we  advance  norlliweMwa 
If,  as  Dr.  Bell  has  so  cleJirly  pointed  out,  we  take  the  central  point 
the  agricultural  lands  of  the  Xorthwest,  we  shall  find  that  tht^  distal 
from  it  to  Winnipeg  is  about  the  s»me  aa  it  is  to  Churchill,  the  finl 
Jiarbor  in  Hudson  Bay.  Now,  the  distance  between  ClinrchUl  I 
Liverpool  is  a  little  less  (about  vixty-four  miles)  than  it  is  hetwf 
Montreal  and  that  great  enlrcpol  of  commerce.  The  concliijiioa  o 
sequently  is  tliat,  as  between  U»o  above-named  center  and  1  jverpd 
there  ts  a  saving  of  the  whole  di&tanc«  from  "Winnipeg  to  Montnal 
the  use  of  Hudson  Bay.  Tins  saving  amounts  to  no  less  than  tw«l 
hundred  and  nuiety<ono  miles  by  way  of  T>nko  Superior,  and  eist( 
handrod  and  ninety-eight  nulca  via  Chicago.  1 

The  translation  of  milca  into  dollam  and  cents  is  an  cmy  piw 
nowadays,  and  it  has  been  mtimated  that  the  difference  in  freight 
Uivor  of  the  HudM>n  Bay  nuitc  is  at  least  thirty-two  cents  on  cl 
Ebnshel  of  grain,  or,  in  other  words,  means  an  additional  prnfit  of  oj 
six  dnllara  an  acre  to  the  farmers  of  tlio  Wert.    'When  this  idea  | 
once  fairly  l»ken  bold  of  llio  public  mind,  a  profoin  '    '  - 

awakened,  not  only  throughotit  Canada,  but  also  in  1 
at  the  1880  meeting  of  the  British  Ai^sociatton,  .**ir  J.  H.  Lei'my,  Pn 
dent  of  the  Geological  Section,  bo»iialed  not  to  affirm  that  the  nan 
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M^orti  9f  th»l  ract  interior  now  tbrowD  opon  lo  aeUlemcnt,  Mnni- 
lobtf  Kwntio,  and  tb«  other  provinc«!t  yvt,  unborn,  loust  l>v  sought 
in  HaiboD  Ita}".     The  mouth  of  th«  Cburcliill  Kivrr  would  uDdoabt- 
cdljbrilie  fulnr«  shipping-port  for  the  agriculWral  product*  of  the 
^*onll1mt,  and  tho  route  by  wliich  imniigraDtA  would  enter  the  coun- 
try.   In  Canada  the  subJMt  wim  hrotigbt  bcfora  I'arliameDt  for  ihit 
•«  time  in  1878,  and  ihenccfurili  promfd  upon  itn  attention  every 
TMT,  UQtil.  fiitally,  after  a  committee  bad  gatberuil  all  avaiUhlv  infor- 
tnaiion  apon  the  sabject,  it  was  decided,  at  the  sessjou  of  t&tM,  to 
^^auh  a  fully  equipped  expedition  having  for  its  main  object  tht* 
dttenniaition  of  tho  one  point  upon  which  the  wbolo  qiioslion  rented, 
umciT,  whether  the  hay  and  Htnit  might  bo  relied  upoit  k*  Hiife  and 
nrric*aUc  highway*  of  eoinuierce.     It  wan,  of  courw,  a  matter  of 
^nsni  knowledge  that  these  waters  bad  been  plowed  by  keclx  for 
l»(j  Imndred  and  seventy-four  years  back  ;  that  sailing- vessels  of  all 
lina^lioiM,  from  the  pinnace  of  twenty  tons  lo  the  seventy- four-gun 
tBU-ef-war,  had  paovd  through  the  strait  and  spread  their  white 
nigt  all  acroM  the  bay  ;  and  that  Mooac  Fiictory  hud  bocn  visited  by 
■  tapply-aliip  with  unfailing  regtUaiity  every  ynr  alnco  I7:i.'(.     Bat 
^  like  them,  encouraging  aa  tlicy  might  be,  wet«  not  conduBive, 
^nae  in  all  rascM  these  vetsselM  liud  been  fre«  to  choose  their  own 
>U>e  for  entering  and  leaving  the  bay,  and  ihcy  tliereforo  still  loft 
Ae  question  open  as  to  whether  these  waters  were  navigable  during  a 
nCckot  portion  of  the  year  to  render  possible  the  developmi-iit  of 
Igratt  and  permanent  eomincrco.     Tn  order  that  there  should  be  suc- 
wnfol  shipping-porta  upon  the  bay,  there  mnst,  of  course,  be  railways 
Itadiag  from  the  interior  to  thc^e  ports,  and  those  railwnyH  must  be 
iMired  of  a  prulltabie  Tolnme  of  business  dnriiig  a  good  long  aoaMn, 
a  tboy  would  never  be  buill.    The  expedition,  therefore,  was  charged 
priaurily  with  the  duly  of  affixing  the  limite  of  the  period  of  naviga- 
tion, mm!  at  tbe  same  time  was  in»tructcd  to  gather  as  much  informa- 
tion concerning  the  climate,  rcs(iurcrn,  flnra,  fniina,  and  otlier  features 
Cihe  region  a*  the  limited  lime  at  \ta  oommand  would  permit. 
Oo  tbe  ^^1  of  July  last  tbe  steamship  Xeptuoc,  a  wooden  v«Mel, 
It  and  equipped  with  special  reference  to  norlhcni  navigation  in 
praMCUtion  of  the  Beal-6shery,  set  forth  from  tbe  port  of  Halifax,  with 
tbe  members  of  the  expedition  on  board.    Tlicse  wore  some  twcnty-eix 
in  number,  Lietitt'uant  Andrew  R.  Gordon,  R,  X.,  of  the  Klctcoro- 
legical  Survey  of  Canada,  bving  in  command,  and  having  with  him,  in 
tba  doobU  capacity  of  geologist  and  medical  officer,  I>r.  Robert  Bell, 
wboM  wcplorfttions  in  tbe  -vicinity  of  Iladaon  Bay  have  been  already 
rafaned  to.    Tho  red  of  the  party  comprised  a  photographer,  eight 
otwarvtm,  tbree  earpenteiH,  and  iwetrc  station-men,     M  the  observer; 
ud  atation-men  were  to  be  left  for  the  winter,  they  ha<i  each  of  them 
ban  carefully  examined  by  medical  authority,  and  pronounced  phyt>io< 
■llj  well  fitted  to  withstand  the  rigors  of  an  Arctic  climate. 
tai.  zzviL— IS 
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J»«dt  b*  (pdtaMil  ft«B  tb«  above,  tbe  obbcryen'  dutii-j,  vhilo 
iwt  iJBMPM^  «»  Nflriiatlr  vuM  Bad  rMpo»»itile  to  impart  Tari«iy 
■ad  pwfHMv  s»  tk»  aibcnriae  DeecMuily  tnoDOtoaouB  and  dqircsEia^ 

It  <a»  iaftndKl  M  pten  Milion  No.  3  on  tbe  lower  Savag«  lyliunin, 
ax.  Utw  juufcam  — nnm  to  the  etniit,  and  ti«arlf  opiM>!iU«  to  oiAtion 
Ntft.  1,  bat  k  laecwtaa  of  stormy  wnthor  prevented  succcfis  in  doing 
•ih  ThM  »ip«ditiad  |)noecdi.-d  up  ihu  titrait  to  Big  iBland,  NoRh 
BIbM;  «h«*  atalioa  Xa  S  vu  establisbed,  and  tbe  pU«o  cfanKtcncd 
ArdM  iBlak  Tbo  Eskimoe  in  tbe  twigbborhood  seemed  bigUjr  delighted 
at  Ibt  pi«Hp«ct  of  havinf*  white  men  nrar  tben.  Station  No.  4  wu 
■rtaUUMd  ai  StnpanV  Bay,  Prince  of  Wnlos  Sonnd.  acro«s  th«  strait 
Cnn  Jtfb*  ItUwt :  Htalion  No.  5  nt  Purl  dv  ItouebiTville,  Nottinf;)iam 
blaatL  t>tb«r  oalb  were  made  at  Oiggcs  Island,  near  Capv  Woltitcn- 
bt>tlB»  ;  at  Marble  Lelaad,  «ootfa  of  Chesteiiield  Inlet,  which  wait  found 
larfcrJ  by  Ilio  preaeiKa  of  iiini^U-rn  grnrrx  and  a  monument  to  sii 
V$itm  pmona  wbo  bad  bvfn  drowned  ;  at  Chiirehill,  tlio  future  Livc^ 
^No)  oC  iba  region  ;  at  Vork  Factory,  the  present  comnxTcinl  nielrojio- 
li»  uf  ibe  bay,  wbvoco,  af  tvr  a  stay  of  only  one  day,  the  retnnt  joumtj 
,waa  lakan  ii|k.  Tbe  teTcral  »tBlion)i  were  vi«iu-d  in  inrn,  and  the 
liaC  toacbes  were  fi^vcn  to  tho  prepnntionH  for  the  long  Arctic 
fvrintor.  A  gecoud  nltempt  was  made  to  oHtultttnh  a  station  on  ReaoU- 
tiou  UJaud.  Two  baj-s  were  examined,  iu  both  of  which  tbe  truA 
nut  luiwarniKl  itnmnliatvly  from  deep  KooDdingB  upon  the  rockn,  and 
tlw  I4IM  wan  <fi\fe\\  np.  Finally,  tht^  Neptune  arrived  at  Port  Burwell, 
^M)  tbo  37lh  of  Srptembcr,  where,  aa  at  all  the  other  etalions,  it  fonnd 
lh«  obiioi-<(«ni  Well,  pli-aiod  with  their  work,  and  itatinfied  u-ith  (heir 
|uvv<kiviiiuy.  Thence  the  expe<lition  returned  to  St.  John's,  New- 
tjouinlliuid.  where  thu  Neptune  \\%*.  given  up  to  her  owner,  wKilt  tho 
iiMMi  took  puaogv  for  Halifax. 

'Ilia  eourtv  of  lhi»  expi-dition  having  thus  been  briefly  outlined, 
it  nuw  r*uiain»  lo  examine  into  the  ri^ulu  eo  far  as  tbcy'have  been 
^dtiailcd,  and  t-oiwidcr  their  bearing  upon  the  important  problem  nought 
.  tH>  wlveJ  ;  and.  first  of  all.  with  regard  to  the  navigation  of  Ilndiwn 
JUruii  :uid  Bay.     The  ice  haw  hitherto  been  sup{Kwed  to  be  tlic  mod 
fwiuidnblv  bamer  to  the  navigation  of  these  walere,  but  Lieutenant 
Giiiilwi  awurw  oa  that  under  inrcatigatton  iw  terror  very  largely  di»- 
ap(K.»r-.     The  ioe  met  with  during  the  cruiw  of  the  Scptuno  conid  b« 
divldi-d  itiio  tbr<-o  da«*8— each  class  having  a  distinctly  wparatc  ori- 
gin    ujimely.  iceU-rg*  from  iho  glaciers  of  Fox  Oiaunel,  heavy  Arctic 
-, ,  iryiii  Uw  channel  itwlf,  »,,(]  ordinary  field-ice,  being  that  formed 
..t  fthurtw  uf  the  l«y  and  airait.     No  icebergs  were  encounlered 
1  Hay,  nor  wer..  any  rejkoned  n«  having  been  aeen  there  la 
but  iti  the  rtrait  a  good  many  were  seen,  principayy  along 
..ru  Klwix^  where  a  number  were  irtranded  in  tbe  cove^  wlitle 
yi,. ,-  -.ic  met  with  in  mid-channel.    Of  tho«e  seen  in  the  eaaun 
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ml  of  the  Btnut,  some  bad  andoubt«dly  comv  in  from  Davta  Slrait, 

puabg  bvtween  Besolatioa  IsUnd  and  Ka^l  Bluff ;  but  all  of  thooe 

iHt  t4  (bo  WMtirard  l):ul  come  from  Fox  CliaDnel,  as  obMrvitioiu 

nide  hy  ibe  oWn'vr  at  Kortli  Bluff  ehow  that  an  ic«b«rg  coming  in 

light  fnun  [he  w«Mvard  will  |>aM  out  of  view  to  tbo  oMtwanl  in  from 

Umt  to  four  iii]cti,  sbowtng  au  eaetcrly  R«t  of  upwurd  of  ti-n  niilcs  a 

ilir.   Id  LicntCDant  Gordon's  opinioD,  llie  iceberg  seen  in  Hudxon 

SUaitdvting  August  and  Scpt«mbcr  would  form  no  greater  barrien 

tontvigation  tbnn  do  tho<i«  met  with  off  the  Strait  of  Ikllc  IhIp,  uor 

■rretbejmore  numvrcHis  in  tbc  former  1 1  inn  Itioy  frcinc-titly  arc  in 

ibelitier  waters.     The  field-ic>e  eaoountcred,  aliboiigb  it  would  have 

Mnptllfd  an  ordinary  iron  steamer  to  go  dead-slow,  gave  no  trouble 

t>  tho  Neptune,  the  vcaM'I  mnoitig  at  full  ipeed  between  the  pans, 

ni  ruvly  toucbing  onu  of  them. 

lo  iJiie  barbur  at  .Vsbo  Inlet  the  ioo  came  in  with  tlio  llood-tido,  and 
Mt  M  fast  that  the  Kskimos  were  able  to  walk  off  to  the  tiUip,  altboagh 
•k*  was  at  least  three  quarters  of  a  mile  from  the  shore.    On  the  south 
itiorr,  al»o,  it  was  much  tli«  aitme ;   bat  stitl  no  ico  was  met  with 
I       throagfa  which  the  steamer  oould  not  easily  and  ttafely  force  her  way. 
In  the  center  of  the  strait,  lo  llio  cost  of  S'orth  Itluff,  no  ficld-icc  was 
wen  at  all,  while  between  Stupnrt  Bay  and  Salisbury  Island  long 
Mtinga  of  ioe  were  frequoiuly  seen  ;  but,  a«  their  direction  was  invari- 
ably parallel  to  tbo  vosscra  course,  it  was  only  ncccanary  to  coa«t  round 
I      Ikim.     On  tho  homeward  voyage  none  of  this  lield-ioe  was  seen  at  all. 
It  b  a  point  of  no  huaII  signifieance  that,  upon  the  testimony  of  the 
Kdtimoa,  both  at  Ashe  Inlet  and  Stopart  Bay,  the  quantity  of  ico  in 
the  ftrait  bad  been  very  utm.'tual  ih:it  rear,  and  tbe  tec  had  never 
^b«en  known  to  hang  to  tbe  sbores  so  late  in  the  seanon. 
^t    After  passing  the  east  end  of  Salisbury  Island  tbe  ioe  got  be.ivier 
Hptd  ctoaor,  and  when  off  N'ottingham  Island  tbo  pack  was  so  mn  to- 
B^Ctbcr  Ibat  no  attempt  was  made  to  force  tbe  ship  through  it.    Viewed 
from  a  bill  ou  Nottiiigliam,  tbe  sea  in  every  direction  seemed  one  vaet 
iee-field,  in  which  fotir  vc«<cht  eonld  be  noted  fa«t  prifsoners.    This  ice 
was  of  an  altogetber  different  type  lo  that  which  bad  been  hitherto 
ineL     In  some  r:ii>«8  there  were  sheets  of  solid  blue  ice  not  less  than 
forty  feet  in  rhicknem,  not  a  mere  aggregation  of  fiold-ice,  but  evi- 
dently fraz«n  JH4t  as  it  mood.     In  other  places  the  ihiekness  would  br 
twenty  feel,  and  the  general  average  of  the  whole  field  at  leant  five 
feet.    Xow,  the  ifueation  as  to  tlie  origin  of  this  ice,  and  whether  it 
will  be  frequently  mot  with  in  the  strait,  ia  one  of  paramount  impor- 
tasee,    I.tculensnt  Gordon  does  not  consider  it  possible  for  ice  to  form 
in  Foi  Channel  to  a  greater  thickness  than  ten  feet  in  a  tingle  y<-ar, 
and  mnse4|nently  fe^l«  convinced  that  much  of  the  i«c  cnoountered  was 
the  aoeumulnlion  of  M^veral  year*.    lec  ii  well  known  to  be  a  very 
P'xn- ooodaotor  of  boat,  and  therefore,  when  oiice  a  certain  thicknosa 
Im  bm  fonnoil,  the  Bob«equent  rate  of  thickening  mud  be  very  slow. 
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The  dfj>th  to  which  wxtcr  vtll  frccxc  has  nevor  jet  been  d«tenmaed; 
but  luoasurvinentit  of  tko  formation  of  \ct  which  vc  to  l>o  cKrefoUj 
insdfi  at  Uie  obaenriag^tatioDS  will,  no  doubt,  niAterially  oMtst  Ln  a 
determinatioQ  of  this  important  question. 

At  Ckurcbill  the  liarbor-ico  fonnM,  on  an  avcrago,  about  the  middle 
of  NovGiubcir,  and  breaks  up  about  tliv  middle  of  June,  itnd  tk«»«  two 
date*  Dtii}-  Uien,<fur(!  bu  taken  aa  marking  tbv  extreme  limits  of  tbo 
seaiion  durinj^  vhich  that  liarbor  may  be  used. 

^Vitli  rej;ard  lo  tbe  time  ooDsumed  in  toakiog  tbe  passage  tbrougb 
the  Birait,  it  ia  necessary  to  note  that,  bad  thoNeptuno  gone  direct 
from  Cape  Chndkiigh  to  Churchill,  instead  of  coa»tiiig  and  working 
aoroMt  tbo  ntrait,  tbvre  would  have  been  no  greater  delay  on  account 
of  the  ice  iban  forty-eight  liours  at  tlie  most ;  but,  at  tbe  eame  lime, 
no  ortlinary  iron  Bteamship,  built  aa  tbe  modem  fr«ight-carrier  ia,  could 
have  got  tbrougb  tbe  heavier  ioc  n'ithout  incurring  Bcrioua  rinli,  if  not 
actual  <ltiia><tcr. 

There  is  one  matter  to  whieb  Lieutenant  Gordon  draws  attention 
that  will  require  the  Berioua  conaideration  of  marinera  uaTigating  thete 
waten,  namely,  tliat  in  working  through  the  alrait,  eepecially  at  th« 
n'UUim  end,  be  found  the  ordinary  coinpanM  so  sluggish  as  to  be  prac- 
tically usdciut.  The  Sir  M'illiam  Thomaon  card,  however,  worked 
admirably  when  properly  compenaatod.  The  reaaon  of  this  difficulty 
with  tbe  ordinary  eompaaa  is  Ibat,  from  the  proximity  to  the  roagnetio 
pole,  the  horizontal  directive  force  of  the  earth'*  magnetism,  which 
atone  directly  affects  the  compans-ncodlc,  i«  very  small  compared  with 
tbe  whole  magnetic  forcci,  and  oouaequeutly  the  effect  of  induced  ntag- 
netism  in  tbe  iron  of  the  «bip  on  the  compass  becomca  very  large  in 
coropanaon  with  tbe  direct  action  above  mentioned,  the  result  being 
that,  in  an  imperfectly  compensated  compOH,  tbo  error  duo  to  locnl 
attraction  is  very  greatly  increased.  Tbe  mean*  of  correcting  this 
error  in  tlio  Sir  William  TliomKon  binnacle  are  perfect  and  eaeily 
iDastered,  and  the  system  is  such  that  tbe  ooropaaa  can,  after  the  fir«l 
voyage  or  two,  be  ))erfectly  componaated  by  using  ecrlain  proportions 
of  Hoft-troQ  bars  and  magnets  as  (.<orrei?lon>,  the  pro]iortiou  having  to  he 
determined  by  actual  observation  and  expvrimi'nl  on  the  voyage.  All 
steamahips  making  tbe  voyage  through  the  atraii.  Lieutenant  Gordoa 
therefore  concludes,  ahould  have  one  of  these  compasses  aa  a  ataudard, 
and  the  eaptaina  should  familiaiixo  thcmaelvcs  with  the  method*  ef 
correcting  tbem,  and,  aa  opportunity  offere,  take  azimuth  observatloBi, 
both  stellar  and  solar. 

Great  caution  will  have  to  be  obaerved  by  all  vessels  approaching 
the  Htrait  in  thick  weather,  owing  to  the  strong  southward  currtol 
there  prevatUng,  which,  during  tJio  forty-eight  hours  tbe  Keptuno  ww 
lytng-to,  swept  her  forty  miles  out  of  her  courae  by  dead -reckoning, 
allowing  that  the  amount  of  southerly  set  exceeds  that  indicated  by 
the  Admiralty  directions.     Then,  again,  tbe  tided  rise  to  a  couaidi 
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ajt 


>>1«  bpigtit.  u  much  M  ifairly-two  frat  at  flpringa  iu  rame  places,  xihI 
tlivir  Uucttuttian*  crmto  tide-racvx,  irliich  lisvv  to  be  takeu  into  oon- 
stderation  and  carefully  allowed  for.  Tlias  st  tlic  «ntranoe  to  Oburoli* 
ill  there  is  a  tide-race,  the  velocity  of  wliieh  was  cstimatiMl  to  be  not 
lew  than  seren  knou. 

la  th«  matter  of  wcatbcr,  tludvon  Strait  would  seem  to  compare 
very  favorably  with  that  great  liighwny  of  conimcrec,  the  Strait  of 
Belle  litle,  a:i  the  following  table,  which  is  for  the  month  of  Augant, 
eleariy  indicates : 


■of  ibTiaii  wfaicb  (os  U  rc<»id«d ,. . 

BxInaU  nuntbcr  o(  liouraot  fog ,, ,,, 

loa  ■rbkh  mow  Ml 

Dajaon  'hkh  nin  tall 

Dari  OB  whkli  wind  excwibd  Iwcoitjr-flTa  nutw  psr  Iwor,  but 

did  not  iv*d)  f«ft]r. 

~«js  oa  whUiKfaid  GMDcded  lony  BilM 


Brill  Ida 
btniL 


18 

SSU 

0 

10 

« 


KudnB 
Hlnll. 
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very  favorable  ahowlng  for  nu<IsoD  Str^t,  and  it  \% 
by  the  annexed  table,  affonlitig  a  cotDpariaon  between 
ition  Vo.  1  at  Capo  Chadteigh  and  Uelle  lale.  lliu  table  covers 
:  inoDth  of  SeptombtT : 


BtnlL 

nodvffli 

emit. 

T 

IB 
4 
11 

4 

SI 

H 

Uara  M  wUch  rriodlf  of  vtnd  won  bel<i«cB  l<r«Dlr-eTa  nwl 

Itan  oo  wliM  Tclocli;  □(  wlul  nu  fort;  mlla  or  onr  per 

8 

So  far  as  wMtlicr  i«  concerned,  thprofor*,  TIiidBon  Strait  enjoyB  a 
deeidiid  advantage  over  Belle  lale  Strait,  and  on  that  ground,  at  all 
•vents,  prwwnia  no  difficulties  of  §uch  a  obaracler  that  they  can  not 
tMdily  be  overcome  by  experienced,  careful  navigators. 

^OM  portions  of  Lientenant  Gordon's  report  which  deal  with  the 
reaonroM  and  trade  of  the  region  hu  viHited,  interenlin^  and  important 
aa  tliey  are,  mtut  bo  passed  over  for  the  present,  while  we  hasten  on 
to  what  be  has  to  say  eoDcnning  its  natural  liistory.  itefore  doing  so, 
bowerer,  it  is  worth  noting  that,  altboogh  Hudson  Ilay  belongs  to 
Canada,  its  whale  and  walrus  fisheries  have  boon  hiUiorto  enjoyed  by 
tlia  Aflwrinns  allogetber,  and  the  fur-trade  liaa  been  entireJy  monopo- 
Kwd  by  tho  Hudson  Bay  Company,  so  that  tlio  Dominion  practically 
fltrtaiu  BO  benefit  from  these  vast  possessions  whatever.  I,ieutcnant 
Gordon  acoordiogly,  very  properly,  presses  ujioo  the  Oovemnient  of 
f!lBt^t  ibt  oooeastty  of  their  taming  their  attention  to  this  iinaccount- 
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My  »cgl«-tv4  fi<!ld  fur  entcrprue  sad  tnvestraeDt,  and 
iMving  itiat  iu>  tn-aaurea  are  not  prematnrdv'  exl)aust«d,  but  bo 
wnvcd  38  to  be  a  permanent  »>iirc«  of  rrvt'tiao  an'l  profit. 

We  come  now  to  LieiKcnanl  fuiriJonV  obwrralioos  upon  the 
on]  bistoiy  of  the  counln*,  anJ  fin>t  ot  all  ajt  to  it*  human  inhpliii 
These  are  verjr  soanty,  aotl,  with  tlio  exeeptioo  of  a  tavf  whil« 
thv  iraileni'  posts,  are  solely  Eskimos.     On  the  north  side  of  ihc 
they  arc  quite  famiiiar  tritb  the  nays  of  white  men,  and  Mcm 
liiglily  plca«cd  at  tht;  prxnipcct  of  tiKTra^ci)  intcrooumc  «Kh 
Oc«naionnlly  odv  i*  met  with  who  li&s  mastered  the  EujiilUh  (ooj 
but  not  oftcti.    Many  otbera  nDderstaud  well  enoQKh  «'hal  is  itii 
them  in  that  langoaj^e,  although  they  can  not  be  persuaded  to 
it.    Tbey  are  panii-itlarly  fond  of  any  artick-  of  civiliwd  cloiliing, 
Ibe  bctd-raan  at  Kortb  BlalT  manifeKtcd  no  small  pride  at  tbi-  ]: 
ition  of  a  stand-np  liuen  collar,  which  be  displayed  to  Ibe  utUMl 
vantat^c.     In  t-baracler  they  are  docile,  amiable,  and  willing  to 
When  landing  the  stores  and  coal  at  liorth  HlulT  they  worked  all 
along  with  the  men,  carrying  hcnvy  weiglit*  up  over  the  rocb^ 
toiling  away  as  cbei-rily  and  heartily  as  could  he  desJrei],  aKld! 
other  remuneration  ihan  bisouita,  of  which  commodity  lley  ore 
dinately  fond.    Tbe«e  people  have  no  faricaceons  food  of  any 
and,  OS  a  conEoqiiencc,  tbo  children  are  not  wcattod  until  they 
the  age  of  three  or  (our  year*.    Tlie  families  are  small,  there 
l>eiRg  more  than  two  or  three  children,  and,  although  early 
are  tbo  rule,  their  numbers  niuft  be  diminiahing,  because  signs  of 
presence  were  met  with  everyn-here,  while  the  people  ibcmfelres 
found  at  only  thrco  placca  along  the  Htrait<>,  and  there  are  only 
five  or  f-VL  families  known  to  he  between  Cape  Chudleigb  and  N< 
vak.    Along  the  Labrador  coast  the  Eskimos  gather  iu  siunll 
menu  around  tlus  Moravian  mission-titations,     Nain  is  considered 
lat^est  settlement,  and  ita  Eskimo  population  docs  not  exceed 
hundred  souI«.    Those  at  tho  ntationa  are  alt  educated,  being  abl 
nrail  and  write  in  tlieir  own  language,  and,  according  to  the 
arieit,  are  regular  allendanta  at  chureb,  and  Tery  fond  of  mtwi 
excellent  and  hopeful  traits  certainly. 

Practical  prohibition  prevails,  Ifaanka  to  the  vigilsoee  of  tbt 
sionnrios,  and  the  only  liability  to  temptation  IhnI  ever  falla  m 
way  of  an  Kskimo  w  wbvn  some  unprincipled  Xewfuundland  fish 
offers  him  a  pull  out  of  hia  flask.    This,  however,  is  a  rare  oci 
and  there  is  no  record  of  any  disturbance  or  trouble  ever  baring 
Lmtiscd  llint  would  cb«where  demand  the  preix-ncc  of  a  policem: 
its  qnelting.    The  mierions  are  so  well  managed  as  to  he  *elf-Eti 
ing,  the  modnts  operandi  being  for  the  mifuionaries  to  supply  the] 
kimos  on  loan  with  the  very  Inwt  traps,  fishing-lines,  and  otbrr 
and  thcii  to  piirchaw  from  them  all  their  c»li'Ii.  whrlhi-r  it  he 
cod,  salmon,  furt,  or  anything  else.     A  vrtsel  which  comvs  oat 
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LoDdon  eveiy  year  transpurt*  Uii*  Mock  thiis  accumulntoil  to  London, 
where  it  U  sold  for  tbc  Wnetil  of  the  muwion,  and  in  this  way  b  con- 
aitlersble  Jncotno  if  secured  annually.  In  nrfrn-noc  to  tlic  work  ihiu 
carried  on  by  tlw  rouuioijarief,  Lieutonaiit  (ionlon  pays  them  a  well- 
dcMnrod  compliment  by  giving  it  as  his  opinion  tbxt  their  Kysu-m  of 
dealing  with  (be  natives,  when  honombly  carried  out,  as  it  haA  bccii, 
and  ta  on  the  Labrador  coast,  is  tbe  n\w  which  bc»t  mods  the  wants 
of  the  nstive§,  and  tends  to  tbe  improvement  tif  their  condition, 

So  much  has  hvcn  ttntd  by  Arctic  explorers  about  the  incorrigible 
kleptomania  of  tb«  luiUvcii  thoy  micotmterod,  that  we  read  with  no 
Icn  Bitrpriae  tban  gratification  this  iCHlimony  sh  (u  tint  tnoriil  ciondltion 
of  the  Eakimoa  at  Hudson  Strait :  "  (Jne  word  may  be  uicl  iti  regnrd  to 
their  honesty.  Attbongb  Bcrapa  of  iron  and  wood  posaem  a  ralue  to 
them  which  wo  can  hardly  appreciate,  they  would  tiike  nothing  with- 
out first  asking  pcnniMion  ;  nut  even  a  chip  or  broken  nail  wiiM  tnken 
without  their  firet  ooming  to  the  officer  wbo  was  on  duty  at  ttie  build- 
iag  for  pertniasion  lo  take  it." 

lu  the  matter  of  animals,  the  lladson  Bay  region  is  quite  as  scanti- 
ly tupplied  as  it  is  in  human  inhabitants,  tbe  list  of  terrestrial  mam- 
malia comprising  only  four  species,  namely,  tlie  poliir  bear,  tljc  fox, 
the  hare,  and  the  reinderr.  The  (kin  of  the  polar  bear  >»  (piite  vnlu- 
aUe,  a  good  one  bringing  twelve  dollan  with  the  agenls  of  the  Hud- 
nn  Bay  Company.  The»e  animals,  mlthough  rcjiortvil  by  the  KHklmod 
to  b«  rery  savage,  will  not,  as  a  rule,  attack  human  beings  tinlcss  firat 
woonded  or  rendered  desperate  by  hunger,  nnder  wbicb  circumstanoea 
■oy  beast  of  prey  becomes  an  nmlosimble  neighbor.  The  Eskimos  on 
th«  Mmth  aide  of  tlie  utrait  *tati'd  that,  at  certain  ttme«  of  the  year, 
thers  wrro  large  numbent  of  thefte  animala  aocn.  Their  meat  is  not 
UDpalatabte,  but  the  liver  is  said  to  be  poisonous.  Of  foxes  tbere  are 
three  kinds  fonnd,  to  wit,  the  while,  the  blue,  and  the  red.  The  white 
l|Mics  would  seem  to  be  very  niiRicr'>ua,  judging  from  the  nnmtMT  of 
ikiiH  seen  with  ibe  native*.  Thcw  xkins,  liowevor,  have  no  commer- 
cial v^iip.  Tlie  hine  fox  is  properly  uf  a  steel-gray  color,  llio  skins 
are  in  good  demand ;  bnt  the  animals  arc  not  at  all  numerous.  As  to 
tborod  fox,  its  sole  value  consists  in  the  fact  that  its  presence  indi- 
oaiM  tbe  possibility  of  that  most  precious  of  all  pelts— «  black  fox's — 
being  lomewhcrc  in  the  virinity.  This  species  is  met  with  on  llie  south 
nde  of  tbe  stivit,  and  black  fozcx  arc  annually  nhol  or  tmppcd  in  the 
eoaniry  iioutb  of  Cape  Cliudleigh.  The  moHt  important  and  beneficent 
of  all  ths  animaU  of  (he  country,  however,  is  the  reiiidci-r,  wbioh  fur- 
niilies  ftml  and  clothing,  and  much  more,  too,  for  its  Eskimo  master. 
!%■  hare  is  common  over  tbe  wliole  coast,  and  with  game-birds  of  manj 
Idnds — gMMfSwans,  duck,  and  ptarmigiin— wilt  no  doubt  furnish  many 
a  toutbtona  dish  for  the  tahtex  of  the  men  at  the  various  stalionN, 

Having  tlina  traveroed  the  whole  ground  sought  to  he  covered  by 
^^Un  apoditioD,  Lieutenant  Gordon  brings  his  admirable  report  to  a 
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c]o§e  with  some  suggestjoos  to  the  GoTcmmciit  lu  to  wlut  shmilii] 
doiK  during  the  coming  veuoo.  WbU«<  iducIi,  no  ildubl,  nil)  Lw  I* 
Lfmm  the  otwi'irations  takvn  during  tbU  winter  aa  to  the  f i  r 
I  tireaking  up  of  the  ice  and  gvneraliy  ia  regard  to  its  mo\  < 
[also  of  the  other  pheDomena  affM:ting  luiTigation,  it  woold  be 
J)fcstl)'  impoxtiblo  to  ttste  definitively  ftx>ni  om-  yvtar'H  obs<TT3tioai i 
[the  average  period  of  the  na*igubilit}-  of  the  Mnit  might  be. 
^order  to  do  this,  the  at^ons  ahould  be  maintained  for  a  itocoDd  ore 
,  third  year. 

Tlic  ijurKtion,  tberrfore,  at  to  irhetbor  the  navigable  aeaaon  of  1 
fnnit  ia  suflieienlly  long  to  permit  of  an  I'xtenaivc  cotninvrec 
'  log  up  and  being  profitably  maintaiiicd,  remains  still  au  opun  one,  i 
must  do  eo  for  peihaps  a  year  or  two  more.  Yet,  in  Tiew  of  wliat  I 
been  already  OM-crtained,  it  reitainly  sc«mK  as  if  Uie  probabilitiea ' 
jail  in  favor  of  the  Huditon  Bay  route  being  fontid  pmrti cable,  1 
l|irMsed  into  the  vorld'a  service  at  no  very  dintant  day. 

The  era  vi  ttailin;;- vessels  is  rapidly  passing  away.    The  fr 
Learriera  between  the  continents  vi!)  ere  long  bo  cxclnsively  steaoHli 
Iwd  to  steamUiipa  pro{)erly  adapted  for  the  work  the  poMsgc  of 
pBOO  Strait  bas  been  clearly  shown  to  bo  perfectly  feasible  and  fn-i-  fti 
danger.     The  matter  baa  resolved  itself  down  to  tbia  single  pail 
For  bow  many  months  may  a  aieamsbip  navigate  those  waters? 
even  if  the  answer,  deduced  from  tbe  observations  taken  at  the  i 
,  DOW  established,  bo  that  these  months  arc  (o«  few  to  make  l!ir  i 
''par,  Lieutenant  Gordon**  expedition  wilt  not  have  been  iindcrtaH 
in  vain,  for  it  has  thrown  a  flood  of  light  upon  a  region  biliierto  i 
paratively  unknown,  and  has  opened  Canadian  eyes  to  U>c  fact! 
here,  right  in  the  heart  of  their  own  territory,  they  possess  sou 
of  wealth,  both  in  the  seas  and  on  tbe  land,  requiring  nothing ' 
IttUe  cnterpriM)  and  capital  to  yield  the  mo^t  ntiufnctury  returna. 
the  bay  and  odjaci'itt  watem  the  whale,  porpoise,  walrus,  narwhail,! 
CBalnon,  tront,  and  eod  are  ready  at  the  summons  of  hook  and  ha 
make  nuhstanlial  eontribuiion  to  the  national  wealth.     L'pun 
shore  and  ihron;!bout  tbe  islands  minerals  without  number  and  fo 
without  limit  awail  the  lambenaan  and  the  miner. 


THE  WAYS  OP  MONKEYS. 

Bt  Da.   ALFBED   F.   BBEHH. 

SHKIK  ICEMAI.  EDIN  DEMIRI,  who  died  about  ju  d.  UOM 
wat>  the  author  of  a  voltiniinons  IreatUe  on  tbe  life  of  anis 
ibites  the  following  story  as  a  fact:  "The  inhabitants  rif  g  lo^ 
lied  Olila.  on  the  sborc  of  the  Red  Sea,  were  in  oldun  times  ml 


TH£  WAYS   OF  MONKEYS.  135 


^Lo>r|)boaed  into  monkeys,  in  ptmiflfamcnt  for  tb«ir  wiclcodneBs.  Tlicy 
fhad  bfx>keii  the  .S*bb«tli  \ty  firtliitig.  Somo  of  their  {ligius  fdlow-cili- 
MM  Rideavori.-4l  iu  vain  to  convey  tbem  l>ack  into  tlio  |Mitti  of  virtue  ; 
u>d,  finally,  wheu  &1I  admonittona  proved  umIms,  lofl  the  town.  ]{«• 
toroiitg  to  their  homes  three  days  later,  Ihcy  found,  inHte.-id  of  tbeir 
aeigbborii,  baboons,  which  m«t  thom  looking  sorrowfully,  and  ox- 
preMinj;  by  figns  and  attitudfl  tlint  th«y  rooogniwd  the  friends  whose 
advice  they  luid  sconu-^l  with  so  dreadful  a  reoulu  In  his  anger,  Allah 
bad  iDllictod  a  terrible  sentence  upon  them."  The  writer  oarvfally 
'     in^sta  on  the  circamst&nce  that  the  culprits  wore  Jew». 

The  Prophet  and  his  followt-nt  admit  tliis  metaniorphoaia  by  God's 
special  inter^'cntion  as  a  faiM,  ami  thin  fully  explains  tlie  prominent 
part  aifftigned  to  apes  in  all  Arabic  fables  and  tales.    Tlio  varly  Bg^i^ 
tiana  believed   religiously  that  some  jtroupa  of  monkeys  were  ex- 
ptrU  in  writing,  and,  by  that  fact  alone,  equal  if  not  superior  to 
maokiDd  in  general.     A  nninbor  of  apes  were  coniwqucntly  ahcltereJ 
and  fed  in  the  tcmplcM,  wonihi|)cd  during  life,  and  embalmed  after 
dtatb.     Those  privileged  specimens  of  the  four-handed  tribe,  when 
first  intro<)iic«<!  into  the  temple,  were  handed  a  slate  and  pencil  by  the 
L(klof-|>rii-st,  and  humbly  requested  to  show  their  right  to  admisaion  into 
^ke  nei'ed  aaytnm  by  writing.     The  gamboling  and  grinning  candi- 
^Batcs  wrot«,  and  nobody  ever  doubted  that  the  figures  traced  by  their 
^pifile  hands  fully  dceerrml  to  bcclaiutvd  in  the  category  of  hieroglyphs. 
So  highly  were  they  held  in  reiipect  and  veneration,  tlvat  the  holy 
Spltinx  waa  represented  with  their  hair-dresa,  and,  till  to-day,  men  and 
women  in  the  country  of  the  Mahdi  give  their  hair  tho  same  shape.    Uul 
ibflEgypUana  novor  admitted  that  the  pricnts  or  Phnriiohitwerethode- 
Htodania  of  monkeys,  while,  on  the  ountrary,  the  Hindous  built  houses 
and  temples  to  shelter  and  womhip  apes,  and  venerated  the  princes  of 
their  country  as  the  direct  oSfipring  of  the  holy  animals.    'Jlie  Arabs 
reitard  ttio  latter  as  "  tho  descendants  of  the  wicked,  to  whom  noth- 
ng  is  sacred,  notJiing  reepectabte,  nothing  too  good  or  too  liiid  ;  who 
nam  fed  friendly  diH]>o*itions  for  other  creatures  of  the  Loixl,  and  are 
danaed  by  Allal>,  an<l  carry  tho  likeness  of  the  devil  and  of  man  com- 
itml  on  their  ill-shaped  bodii-'H." 
We,  the  sons  of  civilisation,  agree  up  to  a  certain  point  with  the 
We  also — at  least  that  portion  of  modem  society  who  hare 
been  given  an  education  or  an  overtraining  iu  physical  science — 
JBcline  to  see  in  apca  anytliing  more  than  caricatures  of  ourselves, 
and  repodiato  with  much  aversion  tho  inferencca  drawn  from  Dar- 
win's theory.     On  the  other  side,  highly  educate<i  men  all  over  the 
world  have  opened  the  discussion  of  the  relationship  between  man 
■ad  Bonkey,  and  speaking  about  Hm  latter  nowadays  has  bocome 
a  daagerous  task,  in  so  far  as  tberu  is  but  one  altcmntivc  left — to 
tf«d  tbe  anoc«try  or  the  offspring  \    For  my  own  part,  I  feel  no 
''NJIStlMi  in  »|ipro«cbiug  tlt«  question  of  relatiousbip  to  cxamino  ila 
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ralae,  and  b  trying  to  Ulastrat«  l4ie  life  of  tbst  jin^tenOod  nui 
of  ovra. 

Tliti  ftp4!s  havfl  Mtablubod  th«ir  liomfis  in  every  contini-oi,  Ai 
tnilb  exi-«pied.     Wannth  leeniB  to  be  one  of  tke  principal  {-ood 
of  their  exiat«ncp,  as  they  arc  only  found  in  the  warmer  re^ione. 
America  they  ar«  spreiad  from  36°  sotilli  to  Mexico  ;  in  Asia,  fron  t 
Sunda  Islands  to  tlio  JnpancJW  Sea.     In  Ktiropo  tbrro  exists  l>tit 
sperieH  <i(  iiioiikoyv,  and  iu  memben  Ii\-i>  all  togetltcr  in  one  troop  i 
iho  rocks  uf  ike  fort  of  tiibraltar,  under  the  special  care  aud  pr 
of  the  frarrison.    That  troop  numbered  in  alt  tweoty-tbree  indinda 

'  when  I  Tinited  Gibratt;ir  in  16H1. 

The  principal  thing  the  monkey*  ctaim  from  n  country, 
clinic  tlicy  ure  cnjorliig  ollierwise.,  \i  fond,  pk-nty  uf  varied  food ;  i 
tilt*  fiict  fully  explains  the  predilection  they  tuive  &lway»  Hbowti 
places  where  pions  stiperEtilton  provides  for  their  vanu  and 
their  life  comforlable. 

Among  other  nuunniircnt  the  female  element  widds  tlieecepttfj 
family  life,  but  in  the  realm  of  apiM  the  male  u*  iuvntvd  witli  iboi 

>  «rei^  power,  not  by  general  snffrage,  but  by  the  rigbt  of  force. 

toldeBt  and  strongest  male  of  a  troop  proclaims  hinieelf  chief  and  \e 
after  having  vanquished  all  his  competitors,  vii.,  the  rest  of  the  i 
males.    The  longest  ti-clh  and  IImi  strongest  arms  decide  in  the  <|a 
tion  of  viipniniaey.    All  tho»c  nbo  sliow  Komc  ri-luclance  to  unhrail  i 
ehiutisetl  till  they  come  lo  political  reason.    To  the  stronger,  helao 
the  crtinu  ;  in  his  sharp  teeth  re«ide«  his  wisdom. 

llils  ferocious  tyrant  ODderstands  bis  duty  as  a  leader,  and  ptf* 
forms  the  same  with  dimity.     His  snbordlnates  flatter  and  fondle  I 
in  every  way  ;  the  ladies  of  his  hart^m  rival  in  keeping  hts  drew  i 
froin  annoying  larixitc-i.     As  a  genuine  pasha,  he  aecepts  ihitfi 
with  a  kind  of  languid  acquiescence.     In  return,  be  watches  carefa 
over  his  vasaels,  and  sliows  a  continual  anxiety  for  iheir  welfare 
security.     He  orders  and  directs  minute  details  in  daily  life,  and  i 
dues  all  Opposition — for  there  exist*  a  1.<-flalK0  in  the  monkey  xtat 
alriking  and  sharp  bodily  argnmi?niation.    As  a  general  rule,  the  i 
eya  go  early  lo  bed,  rise  laie,  and  establish  their  night  encam|: 
on  the  snmmit  of  rocka.  if  possible.     The  first  thing  they  do  in 

•  mornin;;  is  to  warm  themselves,  for  which  ptirposr  they  climb  to 

.  tc^M  of  rocks  and  trees  and  turn  slowly  around  in  rhe  sun  till  ibcirl 
wdtcd  by  the  nightly  dew,  is  entirely  dry.   This  preliminary  oper 
followed  by  a  thorough  elejui^ing  of  the  skin,  and,  immediately  i 
by  breakfast.   Every  eatable  thing  suits  monkeys — fmits,  oniona,  i 

bseeds,  onts.  leaves,  insects,  eggs,  young  birda,  snails — and  tbcy  ' 

-generally  a  copious,  free  board.  Their  notions  concerning  prof 
ant  very  dcfoctive.  *'  We  )>laut  and  the  apes  harvest,"  says  the . 
of  Eastern  Soudan,  with  his  natural  apathy  tn  tlie  presence  •  ' 

^•nd  events  that  he  can  not  prevent.     Docs  not  the  monkey  •■■ 
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Ihii  a  ptonoQReotl  Rnalogy  with  mankind  who,  ninoe  ti^  cxEsUoee  of 
\ke  vcrid,  thougli  under  Mvcre  penal  le^ielation,  find  it  bo  bard  a 
tak  to  frliwrve  tfa«  diSerenca  beitrcvn  lainc  and  tbiiifi  1* 

TlehaDgryorowdof  quadranuLna  infest  fields  aiidgnrdeng;  neiiliur 
bcl  Dor  bolt,  iteitber  fence  nor  wall  m  an  obstacle  for  tho»o  rabb^ra, 
v6o  ibnl  and  destioy  everytliing  in  their  way,  whether  it  b«  c:kt:ible 
WML  It  is  not  sorpriaini;,  to  any  one  wlio  has  witnesses!  6ui-h  dep- 
ndtfiona,  lo  spo  llie  farmers  entertain  a  mortal  haired  against  these 
dirk,  iTinniiig  thiuvM  ;  and  the  Arab:*  range  tliem  in  tbe  categor}-  of 
ttil  ipirits.  When  they  are  surprised  in  tb^tir  mivchievous  work,  they 
,  In  like  cowards  toward  ibe  nearest  trees  or  rocks,  the  motliera  carrj'- 
Fby  tlivir  L-hildron.  Only  when  flight  is  impossible  do  they  show  light, 
Uil  iltaok  Dwo  as  well  an  tbo  biggcot  bcatits  of  prey,  and  even  clephantK, 
>iiiitli«t  impetuotu  temerity  whiob  diMingui«bcs  the  coward  in  d«- 

Arier  a  cestntion  of  from  si^ven  to  nine  months,  tbe  feaialo  monkey 
'|ifrs  birth  to  one  voting  one,  very  seldom  to  twina.  I'he  uew-born 
nnkoy  is  a  little  ugly  crfAture,  bare  of  bairs,  with  Bpindling  limba 
ud  a  repalnive, senile  face.  But  the  mother  ix  piuwionately  fond  of  her 
moiHter,  and  oaresaes  and  nurses  it  with  remarkable  devotion.  .She 
lioes  nut  leave  it  for  a  sinf;le  moment,  &he  pressca  it  to  her  lieart,  rockn 
il  lo  and  fro,  and  takes  the  utmost  care  to  keep  it  absolately  clean.  In 
tbs  first  period  of  life  llic  baby  in  npathi'lie  and  almost  inttensible,  but 
btglM  ffradnally  to  play  with  urchiiM  of  ita  age.  The  mother  lU  ft 
pslient  ob*ervcr  of  the  llrat  steps  of  her  beloved,  and  watchea  earc- 
folly  that  no  harm  may  befall  it.  In  (he  mean  time,  she  trains  it ;  and 
the  first  virtue  iucutrated  in  the  mind  of  the  youngster  is  obedience, 
obedience  in  the  slricl4-Ht  snii«  of  the  word.  3Ien  have  ridiculed  the 
Riatenud  affection  of  the  brute,  and  speak  of  "apish  love."  In  our 
•yM  the  tendemeas  exhibited  by  the  monkey  may  have  a  ridiculous 
ride,  bat  wlioro  is  tbe  man  who  eould,  witiiout  deep  emotion,  witness 
iha  aaxiely  of  a  raolber-ape  nursing  her  sick  child?  1  must  confess 
■hat,  Ki  my  eye,  to  rach  cases  she  U  at  least  the  equal  of  the  human 
mother.  If  the  yoang  ape  dies,  tbe  spectacle  is  a  piteous  one.  The 
Rwther  can  not  be  nparated  from  the  AraA  body,  refuses  all  food,  and 
fTsqneotly  periahea  from  grief.  In  such  crisi.'s  llie  ape  proves  cer- 
tainly bis  congeniality  with  tbe  human  race,  and  in  his  moral  affeo- 
tioiu  eonh)  stand  aa  an  example  to  many  men. 

'llie  intellecto&l  cultivation  of  which  the  monkeys  are  susceptible 
oailllfr  raises  tbem  so  hi|;h  above  the  average  of  mammifera,  nor  |)Iaces 
Umb  ao  fftf  beneath  the  level  of  mankind,  as  some  people  contend. 
Fnitliar  on,  we  fiiul  in  no  order  of  animata,  as  far  as  intelleet  is  con- 
Mntd,  so  widit  a  difference  between  the  highest  and  the  lowest  indi- 
vUmIi  as  among  the  monkeys,  while,  in  inverse  proportion,  the  Iowe«t- 
giftMl  biimiu)  crcBturo  hardly  differs  from  the  apes  whose  intelli- 
gBOcs  is  must  develo|K>(I.     In  many  instances  tbe  mental  and  bodily 
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likwwsa  to  honuuiity  is  so  prooounced  thai  Uie  observer  fevl*  ^niu 
uncomfonable  in  pneencc  of  tbe  crtdcoUjr  mud!  diasm  existing  b^ 
twwn  man  fkvA  b«iut; 

After  thin  gcflomi  eharocterizalion  of  tbe  whole  tpocioH,  I  mar  W 

^'allowed  to  trac«  >u  Urgn  outlines  thi?  families  and  some  of  ibrif  jtrio- 
fiipal  repr«seDUtiv«8.    Scieoee  eetabliabcs  two  families,  tbe  monlryt 
t/U  OM  H'oridnnA  tAe  monkeys  fiflhe  A'ew  Vorid,  and  di^-ides  tbo 
ter  into  two  wib-familirK,  vix.,  tb«  dam  or  trfuirrfl  up^A  and  tlM>  A" 
ing  mintkeytf  or  scicntifiCiiUy,  the  Ouittitii  oaA  \\u'.  Aluuatlrx. 
home  of  tbe  outstitis  extends  from  Mexico  to  BraziL    Tliu  i^'i\ 

kppea  are  uot  yet  perfect  monkeys,  tlioagb  haTini;  tbe  same  uamber 

Fideaticatly  shaped  toetb  as  the  monkeys  of  the  Old  World.  'ItK'ir  Iti 
end  in  tmo  paws,  ht.iring  narrow,  oomprecMd,  and  shnrp-pointvii 
on  tbe  four  fingers  ;  the  tfaambs  alone  are  provided  with  dat,  large 
like  human  oaib.    Ilief  are  tbe  representative*  of  tbe  traniutitm  fi 

ktbe  tmguieulatcd  quadrupeds  to  tbv  inadrumana,  and  rank,  pbytii 

TvaA  in t«ll€ct Daily,  far  below  tbe  genuine  monkey  witb  heraldic  qnsrli 
Tlw  o«»y,  bold,  and  gmrcful  movomrau  of  tli«  latter  in  oliml 
jumping,  walking,  and  noting,  are  above  their  reach,  and  in  the 
b«)dily  abilities  thi-y  hanlty  attain  to  their  model,  tbe  squirrd.    Ko 
ever  saw  tbem  walking  in  er«ot  posture,  and  they  always  step  on 
fall  flat  sole,  contrary  to  the  real  monkeys,  whose  f«ct  rest  on 
enter  edge  only.    Tbe  cry  of  tbe  sqnirrel-apc  sonndx  like  the 
of  mtee  or  tbe  pip  of  young  birdw,  and  ita  wit  does  not,  by  any 
reach  the  level  of  the  genuine  a{i«.     A  notorions  coward,  it  tdiawi 
the  coward's  diiit  inctit  e  attribates — a  plaintive  voice,  inability  to  bD' 
to  unavoidablo  facta  and  events,  and  tbe  endeavor  to  awa^er,  eraj 
the  moment  of  flight. 

lite  first  rank  in  the  family  of  the  ap<'M  of  tbe  Kcw  World  bcl 
inoontestabty  to  the  honling  monkey.     Ito  body  i»  blender,  its 
are  proportionaldy  deTo]oi>ed,  its  bands  end  in  five  fingers,  and 
iiniKcr  shown  flat,  slightly  convex  nails,   llie  fur  is  coarse,  and  the 
under  the  ehin  forms  a  kind  of  long,  protruding  beard.     A  distinol 

ifeatnro  is  to  1*u  found  in  a  kind  of  bony,  sixfold  drum  or 
formed  by  an  inflation  of  tho  hyoJd  bone,  which  eommunicatw 
the  larynx,  and  gives  to  the  voice  on  enonnons  volume  and  frightful 

Lwond.    Hence  tbe  name  of  howling  monkeys.    Tbe  long  tail  is  naked. 

^callows  and  of  great  mnacolar  strength  at  ita  extremity,  ami  fonai  a 
Donvcnient  prebenmle  organ,  which  might  bo  ndled  a  kind  of  fifth  haad, 
or  rather  tite  principal  band  of  tbe  animaL  Tbe  alotmttM  ars  net 
poor  climbers,  but  tbey  never  take  bold  jampw,  and  always  keep  tbeir 
iiold  by  tbe  tail  till  their  hands  have  gTa.<ii>ed  tbe  next  limb,  and  tbtt 
make*  tliem  <Aartn  to  the  trees.  Tbey  neldom  venture  upon  the  graitiul 
or  on  roeksL  The  bowling  monkeys  herd  in  troop«  and  follow  slowly 
and  awkwardly  in  the  steps  of  their  leader,  ^hooe  "lightest  root* 
ment«  are  imitated  by  crery  iodivtdual.     lliere  ia  no  eliararlerik 


EHHUI  UIIUIUII  Ut  MHUB  HIBIUIIHI  %*^0,  ITUHiil  Ui«/  UUUil 
ity.  Kach  member  tftkcs  bis  pliico  M  h«  plvtwoit,  but  one 
---Jh  is  reserved  for  tlic  cxclitsive  uaoof  t  be  leader,  who)Kic«eit 
id  fro,  aoitmviy  rawing  bJa  toil,  aod  begiiis  to  utter  low  M>UD<t«, 
Hlotbe  grunt  of  a  young  hog.  The  prelude  grovra  inseoaiblf 
IT,  the  time  is  quicliened,  after  a  few  rDoments  lii«  pauses  are 
t«i,  and  tbe  wretched  tune,  siniiiter  at  first,  becomes  an  uiiin- 
ptcd,  dre-odfal  yelling.  "Sow  t)w  erew  arc  tlirowo  into  rapturm, 
JJ  join  in  one  deafening  cry  and  bowl  in  concert.  I'bc  powerful 
of  tbo  Jaguar,  the  terriBo  growling  of  tbe  pantber,  tbe  wild 
log  of  a  crowd  of  beastly,  drunken  rustics,  lament ations,  groans^ 
to  be  combined  in  tbis  chorus.  And,  curionsly,  tbe  artists  twve 
M  of  expresiiDg  any  ipociat  feeling.  Sucb  entortAinmcnt«  some- 
last  wreral  bourn,  TboKo  }ong>taiIed  howlon  aro  tirraome 
VM,  and  I  muit  confcoa  tltat,  in  tbo  matter  of  n\w*,  the  Old  World 
Ihe  lead.  Here,  alao,  wo  6»d  two  aub>(aniiliea — tlic  VynopUhecini 
ipctf)  and  the  AniAropomorp/ta  (man-shaped  apes).  The  fonner 
perfectly  developed  teeth,  like  the  qiuulrupeds,  and  a  tail ;  the 
•opomorphti,  on  the  contrary,  have  no  tnit,  and  tlicir  wl  of  H-ctb 
bles  tJtat  of  men,  with  the  exciiplion  of  the  cxninc  tevtb,  which 
roogor  nod  intcroiediate  between  those  of  beaat  and  man. 
It  Ci/noplf/ieein!  present  almost  all  tbe  features  in  character 
distiD]t?nish  monkeys  in  general.  The  leadership  is  intrusted 
r  Mronge»t  malo  ;  be  oMigns  to  caob  member  of  the  troop  bis 
,aiid  watohcH  for  tbe  general  wolforc.  Tbvir  woll-sbaped  bands 
0  tbcM  monkeys  adrantagea  which  other  animals  do  not  enjoy, 
Ul  it  iai  a  question  whether  the  dog  could  not  in  justice  be  placed 

I  ill  I  I  J»«m1  «iJa  *]•■«>  ma  mirmrAa  inldliovniw  •nil  —aiwitp      jViuw 
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to  msnage  m  a  troop  of  tbwe  monkeys,  which  peculiarity  briugs  tllR 
noar  tlw  hopeful  yonth  of  modem  age.  AnotkcT  proof  of  their  ropo-l 
rior  inlollect  inay  be  found  in  Die  fact  thai  (h<-y  avail  fJipmielre*  of  I 
the  meauH  affonled  by  others  to  make  their  life  aa  comfortable  mmJ 
sibie.  ^H 

I  bad  often  seen  aud  closely  observed  individual  baboon*  in  ^H 
tivity,  but  had  never  bad  a  obaitc«  to  meet  thoee  interesting  ani^^| 
living  Uio  life  of  liberty  in  organised  troojiw.  Thnt  pleasore  vi^H 
Rtorc  for  mc  one  morning,  in  the  yc4T  1602.  I  wa«  traveling  in  Bog^| 
land  at  the  time.  Un  the  moniing  in  question  I  found  myself  i^^| 
rated  for  a  wliile  from  my  com]>anioDa,  and  hod  jnst  sat  down  to  I^H 
a  abort  rest  wbon  I  heard  a  kind  of  Btran(;e  barking,  coming  frcd^| 
steep  durtcr  of  rocks  in  the  vitnnity.  Some  minatce  before  tur  'U^H 
tEon  bad  been  nrousvii  by  a  number  «f  curiously  nliapod  forms  oa  ^H 
summit  of  the  rocks,  hut  I  earoe  to  ibc  con<-)usion  that  they  worp  M^| 
bloeks  of  stone.  The  barking  disabused  nie,  inasmuch  as  ilie  foi^H 
true  and  gentiioc  baboons,  were  now  Etarting  up.  Comudering  ^H 
iihouting  of  thp  animals  as  a  pcnonni  provocation,  I  hurried  up  ibeJ^H 
and  fired  a  sliot  at  the  troop,  which  at  un<>e  look  to  their  bcvli  ^H 
were  soon  out  of  sight.  About  lialf  an  hour  later,  after  I  bad  juB^I 
my  friends,  we  saw  the  saitio  troop  in  file  on  a  narrow  bridge  niBni^| 
at  coQsidembic  height  along  a  rocky  wall.  Another  jpinslwl  n^H 
them  disappear  onc«  more,  but  a  short  distance  farther,  wlicrfl<|^| 
valley  turned  at  a  xbarp  angle,  wc  met  them  Just  at  the  moment  *l^^| 
they  were  crossing  to  reach  the  opposite  hills.  Uur  Itonnda,  thaJ^H 
trained  to  bunt  hyenas,  hesitated  in  bewildennont,  bat  somi  fl^H 
tongue  and  made  an  impetuous  nub  at  the  nionkeya.  At  onoe  dw^H 
molva  lallic^l  and  faced  the  doga,  forming  a  vide  ocmicircle,  roai1^| 
grinning,  and  furiously  beating  the  ground  m  itb  tbvir  handa.  H^H 
threatening  altitude  and  spiteful  glanocs  frighii-ned  Ibe  hounds,  w^^H 
recoiled  in  aroazeinent.  The  monkeys  took  advaolage  of  this  mon^H 
ary  failure  of  our  animals  and  retreated  in  hnete.  \>'hen  the  la^H 
were  rallied  and  started  for  a  fresh  attack,  there  were  only  a  few  a^H 
in  ibe  valley,  and  ibo  last  of  ibc  stragglers  waa  a  pug  of  abuat^l 
months,  which  retreated  in  agonizing  terror  to  the  top  of  a  large  U^H 
of  stone  where  tbo  hounds  set  it.  "  'J'bat  pug  will  be  ours,*'  I  sbond^l 
but  was  thoroughly  mistaken.  One  of  the  senior  males,  a  strongs |^H 
erfiil  individual,  started  from  the  other  ndv  of  the  valley,  adrU^H 
quietly  towanl  the  block,  pride  and  miKcbicf  shining  in  his  VfthX 
marebed  straight  to  ibe  hounds,  which  trembled  uuder  bix  '  *'~~  , 
'  glances  and  threatcuing  gesticulations,  climbed  the  stone,  fon.. 
young  one,  put  it  on  his  back  and  calmly  rctumpfl,  while  we  wn*  J 
standing  there  all  startled.  Similar  acts  of  «elf'4-xposurc  of  a  male  an  I 
only  found  among  monkeys,  while  among  all  the  other  animaU,  ensj 
the  lions,  tt  is  always  the  female  which  risks  life  to  save  her  oaK  ^H 
Some  lime  afterward  I  crossed  tbo  same  valley  in  eompouiy  I^H 
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Cobarg-Ootba,  and  near  the  Rame  pUc«  wo  met  tbe 

TO>p  moviDR  half-way  op  on  the  rocky  elope  of  the  hilL    On  the 

vke'a  motion,  we  rrcolvcft  tn  nffcr  them  fight.     Seven  men,  annM 

nth  patent  riflc«,  opvnvd  the  attack.     At  llic  firft  volley  the  females 

lOok  to  fliglit  with  (be  yoong  ones,  while  the  malt*  not  only  did  not 

,but  advasoed,  and  in  lea  than  no  time  a  fonnidable  hail  of  Monm 

.  aroond  our  heads.    Some  of  the  ston«8  thrown  were  aa  largo 

a's  head.     It  was  fall  time  for  an  to  withdraw,  and  >o  we  did. 

nk«ya  remained  the  marten  of  tbn  l>attle-lictd. 

Ob  my  second  voyage  to  Kaaleni  Soudan  we  stopped  in  Khartoum 

the  rainy  season.      1  suffered  much,  even   more   than    I   am 

ling  here  in  New  York,  from  fever  and  chill«.     In  the  long,  tedi- 

'«u  koara  of  Icisare  we  made  a  collection  of  monkeys,  and  those  ani- 

tuit  ehiwrrd  me  up  many  a  time  in  my  pliysical  and  mental  troabl«a. 

VeplayM  with  tlicm,  and  at  the  same  time  undertook  their  training, 

mA  that  in  a  fashionable  manner.     So  we  gave  them  riding-Iessona. 

I  olit,  fat,  lazy  donkey  had  the  honor  to  ^ervo  as  hone,  and,  althongb 

Ifm  showed   disgust  and   fear  at  Bnt,  one  single  IcMon  was 

im\  to  initiate  tbcm  into  the  accrclA  of  the  noble  sport,  and  in 

tn  day*  \hi-v  wen,  to  tlu-ir  way,  maslera  in  the  art.    Tbey  wonld 

the  donkey  three,  four,  and  five  at  a  time,  the  first  one  eio- 

'  fondly  the  neck  of  the  trotter  with  the  fare-hands  and  cramp- 

isg  ki«  hind-bands  ronvtitsivelj  in  tbo  pelt  of  the  animal's  abdomen  ; 

Ike  m-it  one  taking  bold  of  his  comrade,  and  Bewaring  his  e(]uilibrinm 

Id  the  same:  way  by  means  of  the  hind-bands ;  and  so  on  in  a  file.     A 

(nan ier  sight  than  this,  four  or  five  grinning  npc«  closely  nestled  to 

At  donkey's  back,  can  hardly  be  imagined.     The  gray-haire<l  trotter 

nea  hod  to  suffer  from  tbo  mischievoos  riders,  and  did  not  eon- 

I  hi*  feeltngs,  to  tli«  great  amnsemcnt  of  hia  tormentora.    Ileaides 

ing,  the  monkeys  were  instructed  in  many  little  arts  and  tricks, 

I  on  that  oceaHion  I  learned  to  appreciate  thorn  as  smart  and  most 

I  creatnres. 
I  Bnt  pOMion  makf«  them  blind — unlike  men,  as  it  is  said  by  the 
key>batcn — as  if  men  always  kept  quiet,  composed,  even-minded, 
•obex !  An  well  aa  the  apea  in  general,  our  baboons  were  passion- 
ly  fond  of  tirong  liijuors,  and  had  a  peouliar  propensity  for  murisa, 
t  kind  of  beer  made  of  the  grains  of  durrah  by  the  inhabitan 
]f  the  t^ondan.  Brandy  was  not  to  their  taste,  bnt,  unfortunately,' 
^y  naili!  ao  exception  one  day.  After  having  swallowed  oopioua 
itities  of  meri-to,  eai'h  one  of  tbo  troop  was  offere<l  a  big  glass 
!- brandy,  which  he  drank.  As  a  conMqnauie  tbey  becamo 
(ely  intoxicated,  insolent,  paanionate,  bestial,  and  grinned  and 
jlnd  in  a  fearfnl  manner ;  in  one  word,  tbey  offerol  the  bideons 
■ratUTv  iif  dnmken  men.  The  next  d.ty  thirteen  of  the  drunk- 
were  auffering  from  Iho  confeqttcncca  of  Uhs  «pre«,  and  looked 
I  death.    All  food  iiave  them  nausea ;  tbev  turned  away  with 
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dL^nM  from  merisa  asd  even  from  watt,  %  f«Torit«  berenge  in 
narf  tune ;  the  only  tbiogs  tbey  accepted  were  lemons,  of  whJcli 
oa«  ate  an  avprago  of  twenty  pi«cc<.  In  tliU  wrotcbed  etato 
coinport»l  tbvmMlves  lika  men,  and  wonld,  donbtlom,  have  enjojreja 
soar  favning  if  it  bad  been  poMible  to  Mcuro  ibw  antidote  in  iW 
country  of  tbe  MahdL  In  tbe  evening  they  felt  better,  and  wm  all 
rigbt  tbe  nest  raomiug.  I  hoped  tbis  bard  lesson  would  teach  mr 
pupila  the  adTanUgm  of  abetioenoe,  but,  ala«  1  I  was  mistaken  Dim 
more  in  ray  life.  They  drank  and  raveled  all  the  «une,  and  bota  thM 
day  drank  brandy  with  predilectimt.  More  than  tliat,  they  clsiaei 
their  rum  every  day  as  a  prinlcge. 

I  took  one  of  these  baboons — tt  was  a  female — along  to  my  hi 
in  Germany,  bceauso  ehe  bad  always  proved  to  be  of  ertraoidr 
sagacity,  and  M'tunlly  exhibited  a  far  greuU-r  intclligcnrv  titan 
avomgv  of  the  oouutry  women  of  Tliiiringia,  where  I  wiw  living.   A\ 
in  general  like  other  cteatuna,  provided  they  submit  to  their 
and  fondling.     My  baboon  at  first  oooceDtroted  her  tenderaea 
tbo  children  of  tbe  village,  but,  to  her  great  sorrow,  foond  no  reci; 
«ity.    Then  abe  titniod  to  OAt«  and  dogs,  and  teamed  and  torai 
them  in  every  way.    A  bright  pwwy,  which  tbo  mo»t  of  the 
carried  in  her  arms,  was  tired  one  day  of  lH*r  eompany  and  alleoij 

I  to  escajH!.     Tlie  ape  strongly  objectisl,  and  tbe  kitten,  in  its 

\  glea,  scratebed  her  in  the  shoulder.    Gravely  the  bsbooD  snied 
the  paws  of  ber  pet,  examined  it  carefully,  and  finding,  probably, 
sharp  claws  a  dangerous  superfluity  in  so  small  a  In-ing,  bit  tbcm 
off,  one  by  one.     We  soinetbnva  tried  a  practical  joke  on  her  by 
ting  a  lilllo  powder  near  tbe  place  where  sbe  was  secured  during 
of  tbe  day,  and  flasbing  it  by  means  of  burning  spank.     \^'heB 
powder  flashed,  she  s<-r«^un<>d  and  jumped  back  wt  f ar  a»  her  ehaia 
mitled  it.    But  she  bad  very  early  found  oat  Uic  connection  of  thi 
tbe  next  time  wo  throw  the  b^iming  spunk  near  the  powder,  she 

i  forward,  exlingnislied  it,  and  quietly  ate  the  explosive,  wbicb  abe 

\  tbly  relished  on  account  of  its  aaltpetrous  taste. 

Tbe  aptitude  of  the  Cynopilfuieini  to  distinguiib  between 
and  effect  is  n-jOly  rcmarkablei     They  arc  aware  when  tbuy  have 

1  wrong,  and  expect  pnnisfamenL  An  old  cfitcned  ffumion,  alaa 
Ckiruse  bonnet,  living  in  captivity,  onoe  aaiauUed  its  attendant, 
ated  bis  arm,  and  rot  an  artery.  Tb«  anunal  being  an  old  offi 
the  matter  ordered  it  to  be  shot.     When  the  man  charged  with 

L  lug  otit  tbo  order  approached  the  cage  of  tbe  ape,  the  latter, 

plundiog  his  fate,  retreated  to  the  adjoining  shanty  aerving  aa 
which  comrannioated  with  tbe  oi^  by  a  door.  Keitber  flatt«ries  nor 
tempting  titbits  could  movo  him  to  nome  out  from  tbi<re.  The  ibib 
then  bad  dinner  brought  and  placed  in  tlie  front  cage  as  usual,  wt 
walked  off.  As  soon  as  he  wns  out  of  night,  the  monkey  caatiool/ 
VBwled  out,  took  part  of  tbe  food,  and  jumped  l>ack  to  bia  faidliM 
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pUc*.  He  vent  *  second  tioie,  bat  fonnd  hUi  rdnut  oat  off,  tlie  door 
bMvoeD  tbe  oage  and  the  ehantf  liaving  been  nhiiL  Becbig  at  the 
Htne  monMOt  the  atteodant  Krmed  with  the  drea-Util  gim  reappear,  tbe 
moakef  understood  at  onoe  that  he  was  lost,  jumped  furiouHly  itt  the 
closed  door,  tried  to  escape  through  eTory  comer,  and,  finding  that 
Ci);bt  waa  impoeaibte,  lay  down  trembling,  and  awaited  thu  deadly 
ballet. 

Tbe  ape  holda  himself  far  above  the  other  animalfl,  and  endeavon 
to  make  them  ondentaiid  it.  My  baboon  *liowcd  her  saporior  Btand- 
■BR  by  tormenting  every  other  animal  in  tbe  hooite  without  any  reason 
or  the  aliglitest  proTOoation,  I  bad  an  old  dog  whose  temper  had  been 
■polled  by  age,  aad  wbiob  lired  in  open  war  with  erery  crvAtare  in  the 
booM.  My  baboon  [ucbed  it  out  as  an  otijeet  for  her  tricluu  \Vl)en 
tbe  dog  was  taking  its  «i>4<ra,tb«  ape  would  cmwl  caatiouAly  near,  seise 
tbe  animal  by  tbe  tail,  ami,  jumping  baek,  give  it  an  awfnl  jerk.  l*bc 
dog,  rouiM'd  from  clumber,  flew  into  a  violent  passion,  and  went  howl- 
ing and  barking  for  tbe  ape,  who  quietly  watched  him,  and  aggravated 
his  excitement  by  patting  the  fioor  with  her  bands.  As  Mon  as 
Um  dog  was  near  enough  to  reach  licr,  sba  mado  a  Jamp  upon  his 
back,  and  again  •queczed  bin  tail.  Tlieso  siKooasiro  intiului  made  the 
dog  Diiarly  frantic  ;  be  foamed  and  bowled,  but,  the  more  excited  bo 
grew,  the  worse  the  monkey  tormented  him.  Finally,  the  old  hypochon- 
dnae,  seeing  the  uselewness  of  trying  to  ebastise  the  foe  of  his  rest, 
niurhed  off  wilb  his  tail  between  his  legs  whenever  tlic  monkey  showed 

tier  face. 
11»  sagacity  and  docility  of  tbe  C^nopithecini,  wonderful  as  tb«y 
tra^  €U  not  be  compared  with  tbe  intelligence  of  the  AntAropomorpAa, 
wpfrfaHy  the  cbimpaDxee,the  gorilla,  tbe  orang-outang,  and  otheni. 
I  have  clos«ly  obserrcd  swerml  individaals  of  the  family,  allowed  them 
to  play  with  my  oblldren,  and  eared  for  tlieir  training  and  education, 
sad  hare  drawn  aatouiahing  resolte  from  my  atndiea.  These  monkeys 
arecrcstoreswhichonelreatsinvoluntarily  likemen,  or  at  least  like  chil- 
drea.  Tbeorang-ouUngit  are  melancholic  and  not  very  sympathetic  with 
niea ;  tbe  variety  of  tbe  pongos,  to  which  the  ehiinpanjieo  belongs,  ia 
Ferial  and  by  far  the  most  intelligent.  Their  voice  ia  pure  and  plain, 
|ud,  while  it  oan  not  be  denied  that  tbe  voice  of  tbe  gibboiin  sounds 
I  melodiona  and  cooRtitutes  a  veritable  song,  that  of  the  ohimpan- 
^  a  formal  language.  All  tlio  sounds  are  fully  accentuated,  and 
rersoon  uaderstanda  the  meaning  of  tlio  different  modula* 
.  whiU  children,  playing  with  tbe  animal,  catch  at  onoo  th«  sense 
1  of  )u  etunucea. 

It  is  iMUly  impoasible  to  treat  tbe  ehimpanieo  like  an  animal ;  his 

[ghiwnfar  and  general  behavior  show  so  much  of  humanity  tbat  men 

iadnoed  to  commnnu  with  Iiim  in  thu  same  way  as  with  their 

•qsals.     In  r^ptirity  he  is  perfectly  conscious  of  his  position,  and  sub- 

Mdiiutea  bimtoK  villingly  to  the  saperior  mental  gifia  and  capacitioa 


«44 


TBS  POPULAR  SCJKSCE  MONTIUY. 


"i 


of  m&nkttid,  bat  holds  himself  better  and  bigber  tbaa  otber  i 

|Mpectall;  tbao  other  nwnbcys.     PajHog  in  erery  iaalwcc  high  t^pA_ 
to  men,  lie  likes  childrvD  if  they  do  not  tcnm  uid  molotit  him.  Spo 
and  hniiiorouti,  be  itidulj^  in  juLiug  with  mea  uid  auimtlii.    Be  u  i 

[,'Only  inttuiHitive  but  eager  to  acquira  koovledge,  examines  cat«fa 
UuDga  strange  to  bint,  and  falls  into  eoetaay  when  be  has  found  oat  I 
puipoee  and  learned  to  use  them  in  the  right  way.  ^Vhile  able  to  and 
stand  men  and  thin^,  li«  in,  iK-verthdeBS,  modest  and  kindly,  hUq 
willful,  and  tivvirr  Dtubbuni,  although  he  clalmH  wbat  t«  in  right  due] 
bin.     Of  variable  t«m)>er,  be  ia  now  good-btunorcd  and  jolly:  ■>■>*  < 
and  moroae,  sitd  givea  vent  to  his  feelings  as  men  do,  but  sometii 
a  more  passionate  way. 

1  was  oDc«  the  owner  of  a  highly  educated  cbimpanzpe.  Ue  I 
all  tlifl  fncnds  of  the  bonsVi  all  our  aequaintanccs,  and  dittingu 
thttm  readily   from  atrangvr«.     Every   one  treating  him   ktixlly  I 

.  lookfcd  apon  as  a  penonal  friend.    He  never  felt  more  oomf orlablet 

'-when  he  was  admitted  to  the  family  circle  and  allowed  to  more  1 
ly  around,  and  open  and  ahnt  doors,  while  his  joy  was  boundless ' 
bft  was  BSttigned  a  place  at  the  common  tabic,  and  the  guests  i 
hk  natural  wit  and  practical  jokes.     He  expressed  bis  sat isf action,^ 
thanks  to  them  l>y  drumming  furiously  on  tlie  table.    In  his  ni 
moments  of  IciNttrc  his  farorite  occupation  ooositfted  in  iuvt 
carefully  every  object  in  his  reach  :  be  lowered  the  door  of  the  i 
for  the  purpose  of  watching  the  Gre,  opened  drawers,  rummaged 
And  trunks  and  playe^i  with  tbcir  contents,  provided  tbt^  Intlvr  did  i 
look  suspicious  to  him.     How  eaiuly  Hu^picion  was  arouwed  in  his  i 
might  b«  illustrated  by  the  fact  that,  as  toDg  as  be  lived,  he  j 
with  terror  from  every  common  nibber-balL    Obedience  to  my  i 

iftod  attachment  to  my  person,  and  to  everybody  caring  for  I 
among  bis  cardinal   virtues,  and  he  bored  me  with  bis 
wishes  to  accompuiy  me.     He  knew  perfeetly  bis  time  for  rclliugr 
and  was  happy  when  some  one  of  os  carried  him  to  the  bedroom 
a  baby.    As  soon  an  the  light  was  put  out  be  wonld  jump  into  the  1 
and  cover  himself,  because  he  was  afraid  of  the  darkncsa.     Uis  fav 
it«  meal  was  sapper  with  tea,  which  he  was  very  fond  of,  proi 

Iwaa  largely  sweetened  and  mixed  with  rum.     Ho  sipped  it  from 
cap,  and  ate  the  dipped  bread-slices  with  a  spoon,  having  been  ub| 
not  to  nse  the  fingers  in  eating ;  be  poured  bis  wine  from  the  baU 

i  and  drank  it  from  the  glasi.    A  man  coold  hardly  behave  luntttf 
vaore  gentlemanlike  at  table  than  did  that  monkey. 

He  wax  especially  engaging  in  his  association  with  my  chiM 
always  gentle,  obliging,  and  tender,  and  they  liked  him  as  a 
fellow  and  pretty  playmate.     'When  he  was  first  introduced  to 
little  girl,  who  was  then  six  months  old,  be  seemed  perplexed, 
observed  her  with  astonishment,  as  if  speculating  wbeilier  (fa»f 
bit  of  a  creature  was  really  a  human  being.     At  lait  his  mind 
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BBS*  op  ;  ho  touclied  her  choeic  with  one  finger  and  then  off4>r«!(l  her 

Phi*  huid  in  friendBhip.     My  chimpjuixra  oonvenio4l  vory  little  wUb 

other  uiimala  ;  like  the  ap«N  in  general,  be  was  afraid  of  the  bif;  ones 

and  deapiwd  the  snuller  one*.     Ho  iras  always  aronnd  ua,  and  we,  on 

oar  ride,  did  not  make  any  difference  Ix-tworn  him  and  a  man. 

The  animal  fril  ill  of  mmnpa,  followed  by  pneomoDia,  I  bad  ticen 
many  aick  cbiinpanxeee,  hut  never  one  of  tbom  behaved  lu  bv  did.  J 
engaged  two  competent  physiciaDs  to  take  charge  of  him.  Ue  knew 
thctn  from  the  finit  dny,  allows)  tliom  to  feel  his  pulae,  sbow«^ 
hia  tongnc,  and  din-cu^d  (be  hand  of  the  atlondani  doctor  to  the  pain- 
ful swelling,  which  bad  to  be  cut  open  aft«rward,  there  being  danger 
of  sufToeation.  The  doctors  iroold  not  use  chloroform,  out  of  regard 
to  the  affection  of  the  lungs  ;  but,  fearing  the  chimpanzee  would  not 
ktpp  quiet  during  the  operation,  engaged  four  Mrcing  nu-n  to  bold  bim. 
I  The  sick  animal  did  not  itubmit  to  tlmt  rough  treatnieut,  but  eaoiKidly 
^kpufthed  the  men  aiidc,  and  tlien,  without  any  oompnlsion  whatever,  but 
^In  compliance  with  the  fondling  words  of  bis  nurse,  in  whose  lap  he  waa 
Hitting,  offered  liis  throat.  The  operation  was  performed,  the  ape  nevw 
flincbinff  or  complaining.  He  felt  afterward  much  relieved,  and  ex- 
pressed bis  gratititdo  by  prosung  fervently  the  hniids  of  the  physicians 
■ihI  kisMRg  his  nunte.  But  bis  life  was  not  spared  ;  ho  died  from  pnen- 
nonia.  Mn'kir  and  patiently  be  bore  hi.t  lung  agony  and  died  more  like 
a  man  (ban  an  animal.  'The  doctor  told  me  that  never  in  his  life,  at 
any  death-bed,  had  be  felt  an  emotion  similar  to  that  which  seised  him 
at  the  bumble  coach  of  the  poor  monkey.  In  Berhn.  many  beautiful 
eyes  shed  (cars  when  tlie  news  of  the  sad  end  of  my  widely  known  and 
gOHTally  petted  cbini{>anzee  wai*  xjiread. 

Was  the  ancestor  of  the  human  race  a  monkey  P  That  ia  the  vexed 
qnestion  whioh  still  raises  so  much  dust. 

There  is  nodonbt  tbnt  man  is  not  more  and  not  less  tbsn  the  chief 
rreature  in  the  animal  kingdom,  and  that  the  monkeys  are  bis  immedi- 

Pate  neightwirs  ;  but  I  can  not  ace  why  tbts  fact  should  logically  involve 
the  aMumplion  that  our  great -great- uncles  were  gamboling  in  paradise 
in  the  shape  of  apes.  The  doctrine  of  gradual  evolution  may  seem  trust- 
worthy in  the  bighr^t  dcgrcp  and  beautiful  from  the  scientiflo  stand- 
point, but  it  is  bawd  upon  a  simple  hypothesis,  and  a  hypothesis  is  not 
a  proof  ;  and  here  I  wish  not  to  bo  misunderstood.  Even  if  the  pfaysi- 
aJ  and  intelleotoal  development  and  perfection  of  humanity  through- 
out the  sncoeesion  of  thousands  of  centuries  is  a  fact,  ilwre  Is  no 
authority  for  the  inference  that,  to  tpto,  a  monkey-nest  waa  the  cradle 
^H  of  mankind. 

^1       Darwin's  treatise  on  the  variation  of  species  gave  rise  to  the  ardent 

^V  controvrray  of  onr  days.     Darwin  used  the  wrong  word.     It  ia  not 

V  "ipaeloa"  be  ongbt  to  have  sdd,  but  "varieties"  ;  for  species  never 

iucrbT««d  with  each  other.     Man  and  monkey,  though  belonging  to 

tb«  iftae  groDp^  nprcWDt  two  distinct  species.    There  is,  conseqaentlj, 
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I  timplA  and  iiTcfngabltt  oatural  law  refuting  perctoptoril j  tho  Uii 
of  die  eothasiastic  propQgnatora  of  Um  pedigree  rootinfi;  aotiu«b(R_ 
tmid  a  grinning  tribe  gamboliog  in  the  wild  fornsU  of  A^ia  or  At 

pTbo  criivngti  tiiiit  liio  btuiuu  race  has  Iiirgc,  round  hands  and  Ih 
canio«  ic«tb  would  be  nufltcivot  of  iteelf  to  Mtubliili  tbo  truth  that) 

,  monkej^- blood  is  pulsUing  in  otir  v«in8  ;  but  tbim:  are  morv  diitina 
(eatores.    Men  have  strong,  wttU-Hhaited  IcgK,  wallc  comUnUj^  ta : 

ler«ct  posture,  and  enjo^  the  faculty  of  speech. 

The  monkeya  rank  near  hamanity  in  the  general  organiiation  | 
tb«  irorld ;  tbey  show  in  many  uistaooe«  much  likeness  with  oink 
physically  ta  w«U  m  int«llcctually.    But  a  further  concceeion ' 
bo  a  denial  of  positive  nalunl  lawtt.     Kay  !  old  Adam  was  not  a  i 
ey,  not  a  babo<»i,  not  even  a  cbimpaniiee  E 


MOTHS  AND  MOTn-CATCnERS. 
Bt  ADGDSTCS  K.  OBOTE,  A.H. 


OKE  day,  in  the  British  Musenm,  while  waiting  »  moment 
room  where  entomological  Bpecimens  went  exhibited,  I  nir  tri 
workmen  bonding  over  a  case  containing  butlcrflicst  and  mothn. 

"  There  is  tlw  Cambcrwcll  Beauty,"  eatd  one,  pointing  onl  a 
cuUt  ciamplc  to  hia  oompanioo. 

"Ay  I "  wan  the  ejaculatory  rcfiponse,  and  the  tone  of  that  " Ayl 
[  am  not  likely  to  forget.  It  took  me  at  onco  to  the  Hpcakcr's  proV 
bly  humble  borne,  stored  with  treasured  KpocimenH  in  tlieir 
pinned  down  low,  btboled  and  arrungcl.  How  many  hours  of  i 
evenings  bad  not  been  plcuiurably  xpent  in  sorting  and  debating  i 
Betting  and  classifying,  rlKtte  downy  biu  of  Nature's  finory  I 
how  much  worse  employment  may  not  these  "little  beauties" ba^ 
saved  llieir  owner  I 

lliere  ia  no  doubt  that  in  Englanil,  as  well  as  in  France  and ' 
many,  the  oollccting  of  moths  i»  a  very  general  recreation  as  comj 
witli  the  United  ^itated.  That  it  is  hairoleBs  is  a  negative  praise ; 
a  pursuit  of  iu  objects  Is  bealtbful,  and  takes  the  man  wbo  works  I 
the  dly  oat  into  tbo  fresh  country  air,  i«  a  poeutive  recommendatM^ 
But  the  labor  ts  also  instmctivc  Things  liavc  now  changed  vcfj 
much  since  the  days  of  Afalpighi,  aitd  bioli^y  U  a  respected  and  noR*' 
sary  study.  And  tbrougltont  the  world  of  animated  beings  it  may  ht 
safi^ly  said  that  the  growth  and  changes  of  life  can  nowhere  b«  •> 
easily  and  pleasantly  observed  as  in  the  rearing  of  buiterflies  u^ 
moths  from  the  egg.  Ait  to  bulterftiw,  it  may  be  assene<1 
are  less  intcrc«l)ng  than  their  cousins  the  motliis  who  coi 
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^•ld«r  bfsnoh  of  th«  grrat  natiirat  fjrmxi  of  M!it)r-viDf;f>d  ionftcts,  or 
Itifidopt0ra,  to  'wliicli  both  belong.  The  butt«rfli<<H  aro  Icm  nuraerou* 
in  apeciea,  or  kinds,  itnd  more  uniform  in  habit  an<i  sppeonince.  These 
gandy  and  pajM-ry -winged  dAy-flieu  have  tlieir  own  attraoUona  and  pre- 
Mnt  tbeir  own  floientilio  problems,  but  in  nitmh«,T,  <Uvorsit}-,  soft  and 
dolicat«  colon,  aod  patterns  and  unexpected  raodeit  of  lif«,  they  can 
not  bold  »  candle,  to  speak  botb  tiguratircly  and  appositol}*,  to  tbe 
foolinb  but  lovely  motbs. 

Firat,  let  ua  auur«  ounwlros  tbat  by  motlia  wo  do  not  mean  clotbn- 
BOthfl.  Th«se  turrora  to  lh«  boujekecpcr  are  only  of  tn-o  or  three 
kinds,  and  of  imall  aise,  belonging  to  the  genera  l\uea  and  Tiiuola; 
while  thvf*  are  over  nevcn  thousand  epeciee  of  North  American  motha 
■Incdj  in  oar  oatalof^es,  from  the  largo  and  gorgeous  "  Kogat  Moth" 
( CUheronia  reffoii*)  to  tho  "Tiny  Gem"  (LitharUiptwyx),  of  all  Hhadcs 
of  color  from  gray  to  pink,  from  black  to  yellow,  all  innocent  of  caqjet- 
or  clothoxating  tn  tlieir  young  larval  dayit.  To  some  goneritl  state- 
menu  ai  to  these,  the  metboda  of  bunting  and  proecrving  lliem,  and 
iboae  who  cany  on  the  fascinating  pursuit,  I  claim  the  rMtder*))  induU 
geticc  for  a  few  page*  of  what  I  shall  try  to  make  «aay  and  InHtmottTe 
^reading. 

It  ia,  p«rbap«,  utmooesitary  to  rXnlv  that  moth*,  like  plants,  bear, 
,  kind,  a  particular  double  Latin  or  Latinized  title,  as  Ac(ia«  luna, 
\^»  '^ American  Mooit-Motb,"  or  "Queen  of  the  Xigbt."  Tbe  firet 
name  is  tbat  of  the  genus,  the  second  of  the  specie.  The  genu*  i* 
founded  00  certain  particular  poinU  of  etruclure,  and  usually  em< 
braces  a  number  of  kinda  or  tpeciea  which  ahare  in  those  particular 
■tnictaral  feature*.  While  tbe  gefinH  Actio*,  for  inetance.  is  known 
by  )t«  thinly  waled,  pale-green  wingH,  the  hinri  p.iir  furnished  with 
twisted  "  tails,"  oar  species  luna  differs  from  a  number  of  Aaialic  and 
African  speciee  by  certain  marks  and  peculiarities  of  pattern  and  size. 

Tluae  Lfttin  name*  arc  a  lonrce  of  some  difficulty  to  lay  readers 
and  lo  many  amateurs.  Some  people  pr^-fer  Krplish  nnmos  by  which 
to  daiignate  their  specimens,  but  our  ajieeio*  have  not  bif  o  known  for 
y«ai^  a*  bars  the  European  moths ;  consequently  very  few  bare  re- 
ceived vemariilar  names.  Tho  "cotton-worm"  {Alttia  argiUaeea), 
and  the  "army-worm"  {Hrtiophila  wnijnmcla),  are,  indeed,  two 
ifaciM  of  motliH  well  knuwn  for  their  ravages  in  the  Inrral  sUte,  and 
wUeb  an  oonseqnently  provided  with  vernacular  name*  by  which  they 
•re  distingniabed.  But  ve  have  do  EnglUh  names  for  the  great  ma- 
Jority  of  speoiea,  which  are  really  different  in  kind  from  their  trans- 
I      Btlantio  brethren, 

^ft  Tbe  introduction  of  common  namc«  for  onr  moiha  is  evidently  a 
^Vntfter  sot  to  bo  forced,  but  to  be  left  lo  ilAclf.  The  rule  of  priority, 
^P  wlileh  lianMUi*  appointed  to  govern  tbe  Ijtiin  names,  can  not  obtain 
kera,  8otD«  of  our  butterflies  have  received  several  Kn);lish  names,  aa 
tbe  common  "milk- weed  butterfly."     Some  of  the  niimes  for  moths  in 
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'use  in  England  are  verj*  pretty,  eacfa  u  tfa«  "Arcbee"  and  "  Wia 
eoU";  others  are  pceolior  and  lou  sttractrv«,  ta  tfa«  "l*iigv"J 
"l,acki<>s."  EpglUb  luunv*  fur  onr  nioUia  will,  it  u  w  be  bin 
gnulnally  a|)]>eu  in  our  Lilcralure  aad  come  luto  gcnend  we.  a 
vcmtkculiLr  names  proposed  in  ecoDomic  works,  such  as  Uiu  rrporttl 

.  £uiu  entomologists,  ate  oft«a  very  ugly,  and  luve  nothing  to  ntd 

[mend  them.  They  ara  simplo  trucwlutions  from  the  Latin  \a  mm 
caKcs,  and  ore  tlicn  quit«  oft«n  ridtculoait.  Ihihtota  is  transbl 
dou^ful;  /ralemat  /ratentai,  and  so  on  ;  it  i»  clear  tliat  the  Id 
names  are  much  bett«r  than  these.  Uut  see  what  lovely  niimm  la 
have  in  England  for  their  moths :  the  "Kentish  Glory,"  the  "Ptoi 
Bloesom,"  th«  "  Bufl  Arohos,"  the  "  Commoo  Wainwot."  Aboat  i 
Tcmaeiilar  names  for  our  mothM  must  <;oni«  the  cooling  toach  of  tha 
they  can  not  be  stmck  out  in  thv  heat  which  acooin[MuiiGt  the  ooiH 
of  a  LatiD  name  for  a  new  spedei.  Around  Ifaeir  eradle  some  tnldl 
divinity  niu»t  hovi-r  ;  some  old  tale,  like  an  ancient  crone,  mnabej 
nunft* ;  ont  of  some  melody,  dedicate  to  fields  and  flowers,  must  I 
words  be  taken  which  arc  to  serve  as  the  title  for  the  new-comer.  J 
fectioD  for  the  ol>ji'<ct,  quite  diittincl  from  tho  fMUstoD  of  the  Bd«Bl| 
mnA  have  its  ]>art  in  the  Ktigruh  name,  wbiob  slionld  also  bo  appoJ 
and  express  tlio  appearance  or  habit  of  tiie  moth.  One  of  ihe  naJ 
proposed  for  a  Norlh  American  species,  OmtiKitostola  Lxntna-i,  apM 
to  fill  these  conditions — rix.,  the  "  Dnno  Waiosoot."    It  is  k  id 

'  colored  moth,  found  on  tlw  nuidy  ridges  (dunM)  near  the  Long  Ui 

■  boachea.  Again,  another  species,  vividly  colored,  black,  pink,  an<)  fl 
low,  U  called  the  "  Spanish  moth,"  aa  it  bean  the  Spaniah  colunt.  i 
scientific  name  is  JEulAisanotia  timait.  It  bre«d«  in  Florida,  ■ 
comes  up  our  Atlantic  coast-lino  in  summer,  being  often  beaten  il 

.  the  lighthouses  with  the  binU,  during  wind-storms,  or  simply  attiKi 

by  tlwir  light.  I 

Our  qMcies  of  motlts  east   of   ibe  Sblisusaippi  are  pretty  m 

knoivn,  and  all  but  the  very  small  ones,  the  Tineida  or  leaf-minn*,! 

>  described  iti  different  publications.  What  a  change  during  the  t*l 
ly-five  years  which  have  just  passed,  and  which  span  my  own  can 
as  a  catcher  of  moths  I  When,  a  boy  of  iif  teen,  I  tried  to  find  ovt  I 
Bamc«  of  some  of  our  moths,  I  had  great  difficulty  in  a*c«rtsining  a 
tbcro  was  such  •  science  as  entomology  at  all !  At  that  time,  n 
in  Agasais'fl  mnseum,  at  Cauibridge,  there  were  not  fifty  kinds  labfl 
which  had  been  dcacribcd  and  named  in  this  country.  Now  we  hi 
about  seven  thousand  names  of  known  species  in  our  catalogues,  i 

I  from  one  to  two  hundred  are  being  added  to  the  li«t  every  year.  (i| 
new  diitcoYcrics  come  ofai»fly  from  the  Wesl>  where  wonderfiH 
bcamiful  species  are  "turned  up."  Arizona  and  New^Ieiieo,aawsMi 
Colorado,  seem  to  bo  perfect  paradises  for  rare  and  lovely  morlis:  I 
Tlie  reader  will  have  scon  that  there  aro  two  kindi  of  nania^l 
sciontitic  and  the  common.     Nothing,  It  seems  to  tae,  that  will  prdol 
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:Ur  {Qterest  m  ibe  stuily  aboold  be  iiegleote<l ;  cherofor«  I  Iiopo 
that  prett;  Kuglish  nanipe  for  onr  mollu  will  appear  and  lighten  the 
lUdies  of  many  who  fitii]  I^tin  dillicult  and  ngly.  It  must  Imi  roincm- 
bend,  however,  that  wlit'ii  we  wi»ti  to  dei^gnate  a  ovrtain  kind  of  moth 
vith  preciiuon.  we  are  obliged  to  fall  back  upon  tbc  Tjttin  name,  and 
that  thorc  \*  a  good  deal  of  prejudice  against  cotumon  namcti  by  scion- 
liu*,  wlio«v  opiuiona  arc  worthy  of  rwpoct,  bat  whoso  foible  it  is  to  ba 
very  exurt  and  pnjclMi  in  tiieir  (tatemeiiM  kbout  *  motlt,  or  any  object 
nfan  wliicb  they  bavo  Rp<!cial  information,  but  wbo  are  otlierwigo  as 
fallible  as  the  rest  of  us  wh«n  it  l:^oln<.■tl  to  matters  of  «>n<luct  and  art. 

The  old  saying  in  natural  hi»torj',  that  everything  comi-a  from  an 
t)gg,  holds  good  for  motlix  Nevertheless,  modem  scieiiee  liaa  wrouglil 
woadcrful  cliangca  in  our  ideas  on  Uiia  subject  since  the  days  of  ftay 
and  Willoughby.  The  young  are  now  considorcd  as  port  and  jinrc'elof 
the  old — a  coutinuatioD,  to  some  extent,  of  the  bodies  of  (heir  purcotx, 
whether  we  consider  a  moth  or  a  man.  The  affinity  between  the  send 
of  a  plant  and  the  egg  of  an  animal  is  indeed  illusory,  but  in  some  of 
ibo  lower  snimAls  there  in  a  procMH  of  reproduction  allied  to  budding 
iu  plants.  Years  ago  the  poet  Cbaiuisso  discovered  the  fact  that  the 
young  of  a  lowly  organixed  marine  animal  called 'Sa/^n  did  not  resemblo 
their  parents.  W«  know  now  that  in  some  cases  several  generations  in- 
tervene before  the  final  form  of  the  itpccies  is  assumed.  ^V1l(^n  wo  read 
of  the  discovprieii  in  hi<ilngy  of  Goethe  and  ChamiiHto,  we  see  liiat 
there  is  some  Justice  in  the  observation  Uiat  It  is  the  poet  who  under- 
stands Nature  best.  Perbaps  we  should  rather  conclude  thst  the  im- 
■gination  is  a  quality  which  the  naturalist  can  by  no  means  dispense 
with.  Govthv's  theory  of  the  true  strueture  of  the  vertebrate  skull  is 
kow  ncoepted  ;  ChamiNso  die)  bi-rorc  Steenstnip,  in  l(^'i4,  vindicated 
M  kaat  the  general  truth  of  his  particular  observations.  A  curiouH 
•t«rf  IS  told  of  the  first  discoverer  of  the  true  nature  of  the  coral- 
mken^  The  French  Academy  of  Scieni:e«  would  not  print  Iii*  exsay 
OQ  the  subject,  and  persisted  in  the  old  belief  that  the  coral  was  a 
planU 

To  return  to  our  molh>«gga.  While  certain  flics  reproduce  by  a  «ort 
of  bidding  in  the  larval  Mate,  our  moths,  so  far  as  known,  all  come 
from  eggs  laid  by  the  female  moth  on  leaves,  flowers,  or  the  branches 
and  trunks  of  trees.  Some  ar»  insprte<)  in  crevices  of  the  wood  itself, 
■ad  the  little  caterpillars,  when  tbey  hatch,  Ixire  into  the  hejid  of  the 
trte  upon  which  they  feed.  The  "peach-bort-r "  (.^)/*ti«  criWosa) 
■ad  the  "pluni'Iforer  "  {jE'jfrin pictipts),  ll3iley's"goat-mo]h"  (Cot' 
#w  emltrentU)  are  examples  <if  certain  kinds  of  wood-eating  eater- 
pillan.  The  little  motfa-eggs,  usually  attacher)  singly,  sometimes  in 
belts  and  clusters,  vary  in  the  length  o(  tintc  which  elapne-t  Iwfore  they 
hatch  after  tbey  are  laid.  It  i*  difficult  to  assert  that  there  is  any  rule 
hi  tlut  rwpeet,  and  it  l»  certainly  hard  to  t<'ll  when  they  an-  "  addled." 
When  thoy  aro  "  bad  "  and  fail  to  give  the  Uttk  worm,  it  in  often  be- 
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.  eaase  Uiejr  are  "  stung "  by  tnintite  fonr-wuised  flior  panutea 

\  these  tiny  objecU. 

One  of  Uio  moM  eniiocu  tliioga  about  the  laying  of  iiictti-i| 
tlio  boluueal  knowledge  of  ibe  ntotbcr-moth.     In  die  dark  nbe 

I  ibe  jATliculai  txeee  upon  vhicb  ber  brood  flouruih,  oat  of  a  vbole 
eM.    The  proverb  about  one  man's  meat  beinjf  aootfaer  man's 
holds  good  when  applied  to  the  caterpillan  of  mothR.  They  will 
as  a  rule,  btfon  eating,  or  die  upon  eating,  the  wrong  kind  of  li 
Tlii>little^Cg>iaownhet«aad  tbcrc  by  the  mother-motb  inbsrnooti 
flights,  are  often  very  pretty  to  look  at  through  the  raierowojw, 
adorned  with  delicate  traceries.    &ome  kinds  are  nearly  wmonihi 

'  those  of  the  Ceeropia,  which  are  quito  easily  found  on  lilao  and 
learca,  gummed  on,  with  a  little  brown  s]>ot  above,  over  the 
pylc,  through  which  the  cnrled-np  caterpillar  within,  a  little  ''' 
thorny  creature,  cacapca.    Some  c«ter|iillars  ent  the  empty  cgg-^! 
their  1ir§t  meal,  but  the  practice  i^  fur  from  general    Some  wbicL  1  |ui 
ticularly  noticed,  those  of  the  "  chestnut-stripe  "  or  bon«yBDckIe4e3n^ 
only  nibble  at  the  empty  e^-ahell,  and,  I  thongbt,  were  attracted  Kjr 
tome  of  the  ttoftcr  parts  which  might  remain.    Tlic  catorpillars  of  tUi 

}  moth  (ffomofiadtna  badittriga)  iift'TwarJ  make  a  ratlior  ntout  coooMV 
I  have  reared  them  from  cgga  found  in  the  back-yard  of  a  house  bth* 
heart  of  Kew  Vork  city.    So  far  do  our  country  friends  penetrate. 

The  bodies  of  caterpillars  and  moths  are  made  up  of  segmait% 
or  rings,  hardened  by  a  subctanco  called  ehitin*,  so  iJiat  it  haF  hsa 
said  that  iniM>ctJi  really  follow  out  Sydney  Smith's  suggestion,  gins 
under  exceptional  circnmstanoca,  and  "  sit  in  ibeir  bonca  '*  the  wholl 
time.  Tbcy  strike  againrt  the  outaide  world  with  th<:  knobby  piM 
of  Uieir  onutomy.  A  child  onco  dceoribcd  a  eaterpiUar  as  a  "  jointal 
lube,  filled  with  soft  stuff."  I  don't  know  how  she  found  out  abod 
the  "soft  stuff,"  but  the  insidea  are  soft,  and,  when  carefully  eiaa' 
ined,  show  the  respiratory  canals,  opening  by  little  narrow  slits  in  ^ 
sides  of  the  sei^menta  (for  insecta  do  not  breathe  by  the  mouih),  lb* 
nervous  and  the  muwular  systems,  networks  of  Itltle  whitish  llinadi) 

k  as  a]so  the  central  digcatire  apparatus,  which  takes  up  the  mool  tooidi 

I  as  our  eatcrpillar  in  prinoipally  a  feeding  aoiinal.    The  stiffne^    "'  *'' 

I  rings  of  insects  is  obviated  by  their  being  oonnocted  by  a  hij^l . 
ble  membrane.  The  caterpillar  increases  in  mze  by  changing  in  siun. 
The  old  covering  becomes  too  small  to  hold  thfl  food  which  is  reUiti^ 
and  intnifoTmed  by  the  chemistry  of  the  body  into  oateq)illar-fl«ik 
It  splits  licliind  the  head,  and,  with  more  or  loss  trouble,  the  cal»> 
pillar  frees  itself  from  it,  stepping  out,  and  leaving  its  oW  *kin,  a  Uil 
and  almost  colorless  pellicle,  to  be  blown  by  tJte  summer  windi  idW 
Nature's  mg>bags  which  the  spiders  mostly  carrj-  abouL 

Caterpillars  am  of  all  colon),  and.  within  certain  limits,  of  all  mm* 

I  Tariatlona  of  the  "  jointeil  tube,  with  soft  insides."    Thr^y  art  pJA 

und  smooth,  or  ornamented  with  inftsof  hnir,  or  flohy,  colored  hDniM(| 


I^B'X  BOWf  m  uiBMiiiuHi  auu  pniuim  uguivn  tuv  tuiusu.  xt  hhuiii^ 
^^Wafi  ereo  religious  consolation.  The  hiiman  body,  buri«d  in 
f  mold,  gives  to  eUrnity  and  heavrn  the  Hoaring  soul,  as  tbe  clir}  xa- 

from  ita  eartlij'  cell,  diHcloKes  ili«  niotli  which  beats  the  ether  with 
juiet  wing.    Again,  many  kinils  of  cat«r[»illani  K[>ia  lliiek  coooodk,  u 

"Antertoan  silk-worm"(7'efc<i/>o/y/jA«n(«),  the  "ceerojii*  motb" 
iitymimia  eecropia), tmA  the"iasaafr3a  emperor"  (Calloeatuiu  Pro- 
EAm).  Uany  have  been  tlic  efforts  to  utiliee  the  ulk  thus  made  by 
'  native  mothf,  and  int«rc«ting  experitncots  are  detailed  with  that 
:q  by  the  American  Mlk-worm,  an  ]>ubli>ilK-<l  by  Mr.  Trouvelot.  Th« 
.  of  oil  thuMo  a|>eoie8  can  be  no  doubt  tu*fd,  bccuuAo  the  Chiniito  and 
■aneM  sillc-worms  belong  to  tbe  same  or  nearly  related  genera. 
1  none  of  tbem  equal  the  original  IndiftQ  or  Earopean  ailk^worin, 

Sombyx  mori,  cultivated  ohiclly  in  the  sotith  of  Europe,  and 
icb  yields  the  ailk  of  eomniente.  After  neveral  ungucceasfnl  at- 
ipta,  of  late  rears,  tbe  rearing  of  tbe  cocoons  baa  been  profitably 
lertaken  in  the  United  Slates,  probably  through  the  eslabli^htiicnt 
■ilk-mills  and  the  protective  tariff  which  stimulates  tbe  silk  in- 
try. 

Everywhere  in  tji«  country  one  may  find  the  chrysalideH  of  motbs, 
der  atones,  under  moss,  and  beoeatb  tbe  looae  bark  of  stumpo,  Hpua 
I  to  branofaea  and  wrapped  in  tbe  dead  leaves  of  autumn,  at  tbo 
I  of  tbe  trees  which  fed  the  caterpiUara,  tbey  may  be  found  in  all 
la  of  bidinj^-plnces.  Tbo  duration  of  the  apparently  torpid  ebr}-sft- 
life  is  different  with  tlw  Miuon  and  tbe  Kpocies.  From  a  few  weeks 
Mmetimw  two  years,  tli«  Rill  nawent  insrota  lie  imprisoned.  But 
engtb  the  boor  for  escape  arrives.     Tbe  brown  itbell  of  tbo  cliryso* 

.  MuLtJaB-annth   atnuHvlinA  ah*  Af  all   it*  anvslAtu*    m-awU  tn 
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Exciei>t  a  few  small  groaps,  ino«t  of  which  I  con  not  admit  u 
big  distinot  familtofl,  onr  Xortb  Amcni**!!  motbit  ma^  tw  divided  1 
ten  groaps,  to  cswh  of  whl«h  Ihft  term  "  family  "  ib  iii>|ili<.-d,  jurt  ; 
have  the  tuitnc  ixtva  given  to  certain  similar  groups  of  otli«r  anii 
nich  M  the  birds  or  fishes.    The«e  ten  familiee  are :  1.  The 
i/<v,  or  "  h&ffk-moths,'*  of  which  we  have  91  epeci<«  in  oitr  Ic 
2.  The  ji^fffriadtr,  or  "  clear- wings,"  of  which  then.'  are  cala 
about  120  sort*;    3.  TTh!  Ztfffonidct,  or  " clear -nj^U,*'  comp 
over  00  kinds;  4.  Tbe  SombjfctdiB,  or  "flpinners,"  of  which 
are  more  than  400  species;  6.  ITie  A'octwida,  or  "oirld-i 
with  nearlj  1,000  diffcrcnl  kinds  ;  6.  The  Geomttritl^.  or  "sp 
with  500  epcctos  ;  7.  Tlw  P>/r'iliit<v,  or  "  snoiiMnoths  "  ;  and  8. 
Tortricidu;  or  *'  leaf-rollers,"  with  over  4flO  kinds  of  each ;  Ik 
TT/wWffi,  or"leaf-mincrB";  and  10,  Tlie  I>lfropkoriJ<B,  or  "  te 
mottiB,"  the  formrr  a  largo  family  of  minute  and  often  brilliantlf  | 
ored  iipucies,  the  latter  a  smnllrr  one  containing  cnrions  slender  i 
having  the  irings  split  into  fc-alhery  flngun  or  rayt.    These  Uti  I 
groups  are  very  incompletely  known. 


CONCERNING  KEROSENE. 

Bi  pMorKMM  «.  F.  FECCELUL 

A  MODERN  French  writer  has  said  :  "  In  the  domain  of  the  i 
ful  arts  each  age  rvveaU  cliaravteristi?  tvndcocioa.    In  (litl 
century,  mankind  had  need  to  clothe  itsidf  cheaply.  ,  .  .  The 
teeiith  century  lias  wished  for  light."    To  the  development  of  the^ 
troleum  industry  the  gratification  of  this  wish  ia  mainly  doe ; ; 
while  the  products  of  petroleum  are  used  in  nine  tenths  of  all] 
dwellings  of  the  land,  bnt  few  of  those  who  occnpy  tbein  realiwl 
00,000  ImrreU  of  cnide  oil  flow  from  the  earth  every  day,  that 
than   80,000,000   barrels  am  now  stored   aboi'c-grfnind  in  hn^e 
tnnks,  and  that  13,000  barrels  are  required  to  supply  each  day's  ■ 
mand  in  the  United  States  alone.     Of  this  vast  qoantlly,  by  fa 
larg<T«t  proportion  is  coosnmed  as  illnminating  oil,  or  kerosene,  fo 
production  of  w faieb  a  stream  of  oil  is  constantly  flowing  through  I 
inch  pipes  from  the  oil-region  of  Western  PrnnNvlvania  to  Bnltli 
Philadelphia,  and  Jersey  City.     In  each  of  these  eitie*  eslaliliahf 
constructed  for  the  purpose,  convert  the  erode  oil  into  various  ] 
principally  illnminating  oil,  for  the  home  market  and  an  t  ^ 
of  vast  proportions.     In  these  refineries  the  "il  is  15m  allov 
in  large  tanks,  in  which  a  small  percentage  of  water  ami  we 
aceumnlates.    From  these  tanks  the  oil  is  pumped  into  stilU,  bdil 


^Hlly  from  th«  original  petrolcam.  In  the  ordinary  {iroccMi  of 
mg  petroleutD,  th«  dHtillato  is  <Jivi<I<rd  into  three  portions,  Ttie 
I  is  the  lightest,  oolorlew  ponion,  near!]:  lu  volatile  att  cllter,  ani)  is 
Bd  crod«  na|>htlia,  or  "  bciixiuv."  Lilic  ibc  crude  petroIeuiD,  this 
Id  naphtlia  may  be  distilled  and  divided  into  gaaolene,  A,  B,  and  C 
iitba,  wbiob  are  uwd  in  f^s-machinee,  for  mixinft  paints,  and  other 
iUr  pnrpofled,  »otnctimcs  also  for  burning  in  lamps  and  etoves. 
rbe  tniddlo  portion  of  tbc  distillate,  which  in  neither  very  light  nor 
f  ha^Tj,  and  liaving  bnt  littJe  color,  is  the  crude  iUnminating-oil, 
kerosene.  Ah  it  runs  from  the  still  it  has  a  very  oSensivf  o<lor,  dnu 
bo  decomposition  of  certain  portions  of  the  petroleum  at  the  high 
penture  reached  in  the  still.  To  n'move  the  offensive  componnds, 
oil  is  first  agitated  with  about  five  per  cent  of  strong  oil  of  vitriol. 
B  eombinos  witli  the  oflonsive  oila,  forming  a  block,  tarry  n'rtidue 
i  falls  to  tlio  botlona  of  the  tank  as  soon  as  the  oil  is  brought  to 
.  Tlita  mixture  of  acid  and  oil  is  called  "  sludge,"  and  is  used  in 
[« 4]ti&ntilieB  in  tho  manufactnre  of  comrnvrcial  fertilizers.  After 
acid  is  drawn  off  and  the  oil  wanhed  with  wntcr,  it  is  again  washed 
\t  a  strong  solution  of  canstio  soda,  which  rcinovei  tha  excess  of 
»bnric  acid,  and  also  some  peculiar  acid  comjioirnds  thai  vxist  in 
eiL  Tha  oil,  after  another  vrasliing  wilb  water,  is  nearly  colortcwi, 
b  lb*  peculiar  balsamic  odor  of  kerosene,  and  possesses  the  slight 
IcKcnoe  peculiar  to  (bcM  oils.  As  uHunlly  prepared,  they  belong 
[he  claM  known  aa  "high-test "  kerosenes,  iin<l  cou^litt  alniosten- 
\j  of  oils  that  exist  in  the  petroleum  already  formed,  being  merely 
irated  from  the  li)ihte«t  and  heaviest  portions.  Such  oils  are  called 
—■'—*■'  "t  tiw  Detiolaum. 
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slncking  tbe  fire«,  and  allowing  the  distillation  to  proceed  ao  riowly 
that  tlic  dosso  portions  of  tbo  vspore  aro  condensed  on  tho  dooM  of 
th«  Htill,  Olid,  falling  t>nclc  u|>on  tbe  nuface  of  tJio  hot  oil,  arc  bntd 
sborc  ibcir  boiliug- points,  and  decomposed  into  a  lighter  oil  and  a  car- 
bonaceoufl  reeidue.     By  oontioning  this  prooeaa  for  several  bonni  tbe 
oil  has  passed  out  of  tho  still,  leaving  a  quantity  of  rceiduum,  aa  in 
Itfafl  first  instance.    Tlii*  craolciDg  procMs  is  never  complete,  as  a  por 
Ition  of  tb«  oil  is  criu-ki-d  loo  much  and  anotbor  portion  too  little  ;  but 
'tfae  average  gives  a  burning-oil  of  tbe  proper  denaily,  ci^lor,  etc.,  wbilt 
in  other  reopcou  it  is  greatly  inferior  to  tbe  oil  that  is  not  eradced. 
Tbe  reader  will  readily  perceive  that  by  mixing  these  constituent  mIi 
of  the  pvlrolenm  Huitnblo  for  buming-oil,  which  have  been  very  prop- 
erly culled  "  normal "  buming-oiU,  with  dilTentnt  proportions  of  Ibe 
orttcked  ot^  a  great  variety  of  prodncts  may  be  obtained  ;  but  I  pro- 
pow  in  this  article  to  speak  of  only  tlirce  olaases  of  buming-ollf,  sad 
Ito  sboir  that  those  three  classes  may  furnish  oils  that  meet  tbe  de- 
rinands  of  legal  enactments,  while  at  tho  same  time  ihey  may  be  both 
wry  dangerous  and  very  bad. 

llie  first  cbss  of  oils  mentioned  that  are  distilled  from  the  petro- 
leum unchanged  consists  of  compounds  of  hydrogen  and  carlmn  com- 
bined in  such  proportions  that  the  percentage  of  hydrogen  is  greater 
than  in  any  other  similar  substances.  In  addition,  they  are  very  inert 
to  chemical  roagenta,  in  this  respect  resembling  paraHino  or  India-nib- 
tb«r.  Tbcy  may  bo  wn*hwl  with  Rjilphurio  acid  or  strong  solution  of 
^eutstio  Boda,  and  very  oiiimpletely  purified  ;  but  they  are  not  acted  OB 
by  either  of  these  powerful  reagents,  and  the  product  is  a  pure,  color 
less  oil,  with  the  odor  of  kerosene,  and  burning  with  a  daezling,  whiu 
flame.  The  wick  is  burned  but  little  more  rapidly  than  that  of  an  al- 
ohol-Iamp.  Tbo  flame  docs  not  smoke,  ncilher  does  it  emit  any  nn- 
_i]easant  odor.  Theitc  uilfl  are  safe,  healthful,  and  economical ;  in  fact, 
they  constitute  tbe  best  and  cheapest  illuminating  agent  ever  given  to 
man. 

When  the  oils  too  heavy  for  illuminating  oils  are  deetmctiTcIf 
distilled  or  "  cracko<l,"  tho  product  is  largely  contaminated  with  oilt 
containing  less  hydrog^'n  in  pro]x>rtioii  to  the  carbon,  and  which  an 
not  inert  to  chemical  reagents  like  those  just  described.  When  theet 
oils  are  treated  with  suljihurie  acid,  both  the  oil  and  the  acid  are  d^ 
composed.  Tbe  sulphur  and  a  part  of  tbe  oxygen  of  the  acid  (S<^) 
take  tbe  place  of  a  part  of  the  hydrogen  of  the  oil,  while  this  hydro- 
pen  unites  with  the  remaining  oxygen  of  the  acid  and  forms  water. 
Tills  Bulphur  and  oxygen  thux  becnme  constituents  of  the  oil,  and  when 
tbe  oil  is  burned  they  escape  into  tfae  room  as  siilpliurous  oxide  ideC' 
tioal  with  the  fumes  of  burned  brimstone.  But  this  is  not  all :  the  sul- 
phur compounds,  and  the  heavy,  imperfectly  cracked  oils,  soon  impair 
the  capillary  altraotion  of  tbe  wick  ;  and,  tbe  flow  of  the  oil  liring  !»• 
pcded,  tbe  vick  become*  diorred  and  coated  with  nnbumed  carbon. 


•aang  iboTo  Uw  top  of  ths  ebimney  ;  ami,  if  not  speedily  ex- 
iuIukI,  resulting  in  ui  ezplosioo  aod  tbe  dcatntction  of  the 
It 

fhen  the  nonniil  and  cracked  oiIh  arc  mizvcl,  tho  mixture  partaliGH 
be  miD,^ed  chancterititicii  of  Uiu  coiisUtu<!iit«.  The  mLxtun  majr 
Mrljr  as  good  u  tbe  normal  oils,  or  nearly  as  bod  afl  the  cracked 
tbe  present  time  tbe  common  kerosene  sold  is  either  a 

I"  or  a  "mixed"  oil,  while  tbe  bu!k  of  the  high-teat  kerosene 
ippoaod  to  consist  of  "  normal "  oil ;  and,  wbilo  any  or  all  of  these 
OMf  be  of  any  required  test,  they  are  of  very  variouH  quality  in 
r  respeote. 

Elie  Vest  of  en  oil,  "  high  "  or  *'  Iot,"  represents  tbe  temperature 
'hich  the  oil  must  be  keeled  in  order  that  a  suitable  quantity — 
IJy  one  balf-pint — may  f;ivo  off  a  sufficient  amount  of  intlaiDmable 
ir  to  eillter  flash  or  bum.  Tlic  temperattin-4  at  which  tJiv  «une  oil 
flash  and  bum  vitry  greatly  with  the  chamct^r  of  tho  oil,  beia^ 
t  10*  to  S0°  apart  by  Fnbrenhcit'H  soale.  Whil«  it  lias  been  ^epea^ 
demonstntiod,  by  several  of  the  most  eminent  scientific  experts 
ilirilig,  that  the  temperature  at  which  an  oil  will  burn  is  of  no  im- 
■BCe  OS  an  indication  of  il«  nfely,  this  test  ts  still  in  om  in  many 
kieo.  It  i«.  however,  the  tempcnturo  at  which  the  rapora  will 
that  ia  usiully  understood  aa  the  "  tent "  of  ao  oil,  and  it  rariefl 
L  70°  to  00*  Fahr.  in  low-test  oils  to  ISO"  to  HO*  in  bigh-te«t  oils. 
nliiMat  baa  repeatedly  demonstrated  that  an  oil  that  will  give  off 
n  that  wnll  flash  at  100*  Fahr.  is  safe  for  any  legitimate  u.<te.  As 
Inl  and  diaaatrous  aceidenis  aro  liable  *to  follow  the  ez)il(Mion  of  s 
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c'lDgle  interest  and  question  can  not  command  tbe  reapectful  considen- 
tion  that  uniform,  joot,  and  muoiiable  legUUtion  vould  receive  fn» 
all  iiilelligent  penoDB  inti'ntxUid  ;  bcnco,  it  mny  be  fairlr  stated  ibal 
in  this  country  legtHlation  relating  tt>  tlic  trsliiig  of  ji'Irvteum  is  in 
in  many  rvcpccta  unsatiitfactory. 

It  itt  not,  however,  to  the  generally  noHafe  character  of  1oir>tMtoili 
that  I  wish  to  call  attention,  but  to  those  cbaracterUtico,  not  yet  gn- 
Jly  or  fully  recognized,  tluit  rcmlor  ttome  oils  that  come  within  the 
egal  provtfiions  regarding  tc»t  unhealthy  and  unsafe  for  use. 

Tb«  petrolouiQ  industry,  in  many  of  it«  a«pectB,  is  the  product  of 
developincol.  This  statement  la  true,  not  only  m  rmipecU  its  TUt 
magnitude,  but  also  as  pertaining  to  many  of  ita  detula.  Tbc  ptOMM 
of  oraokiug  had  been  employed  in  treating  the  distillate*  from  coal 
before  petroleum  became  an  article  of  commerce ;  yet  petroleum,  for 
a  number  of  years  following  ite  diifiMTcry  in  largo  quantities,  was  nsi- 
formly  itii>till<^d  into  naphtha,  normal  buniing-oil,  and  parafRiie-oil. 
At  that  time  but  few  ilil-s  were  known  for  naphtha,  and  it  w.-u  a  drug 
in  the  market.  At  the  same  time  tbe  paiaffine-oils  were  oontaminated 
witli  mora  or  lens  of  the  products  of  destructive  distillation  that  wm 
unavoidable  attendants  of  even  rapid  di»tilIa(ion.  Those  oils  wprp 
irquently  very  )ioor  lubricators,  and,  moreover,  powKMod  a  very 
'  tinplea^nt  odor.  They  never  commanded  a  good  price  and  weru  slov 
of  sale,  for  which  reason  it  was  obviously  the  interest  of  tbe  laaira- 
Lfacturer  to  put  into  the  burDing><Ml  as  large  a  proportion  of  tbe  naph- 
^tha  as  possible,  for  the  purpose  of  holding  in  solution  a  maximuni 
quantity  of  parafllnc-oil.  This  oft«n  produced  an  oil  unoafe  from  ex- 
ecatt  of  naphtha,  but  it  was  an  oil  consisting  mainly  of  nonnal  oil,  and 
almost  entirely  of  the  educts  of  the  petroleum.  Sulphur  had  not  then 
been  observed  as  an  impurity  in  burning-oil,  although  the  same  proosM 
of  treatment  was  then  necil,  but  less  CATofuUy  than  now.  As  tis 
original  district  of  Oil  Creek  produced,  at  the  end  of  ten  yean,  a 
smaller  proportion  of  the  entire  production  of  crude  oil,  the  charact«r 
of  the  buniing-oil  on  the  market  in  1875  was  different  from  what  il 
was  in  1865.  At  tbo  former  date  the  "lower  country,"  so  called  in 
Bntler  and  Clarion  Couniie*.  yielded  an  oil  in  some  respects  different 
from  that  of  Oil  Creek,  and  unequaled  for  the  manufacture  of  buroin][- 
oil,  inasmuch  aa  the  percentaije  of  nonnal  oils  suitable  for  bnming  «M 
found  to  he  considerably  greater.  In  five  years  the  dimininhcd  pro- 
duetion  in  the  Butler-Clarion  field,  and  the  increased  prodnetion  of  tbs 
Bradford  district,  together  with  the  mixing  of  the  entire  productioa 
In  huge  tank*  and  pipo-tines  wilbout  regard  to  qualily,  had  entirely 
changed  the  relation  of  the  amount  of  normal  to  tlint  of  tracked  snd 
mixed  oils.  The  vast  production  and  low  price  of  crude  oil  kad 
thrown  the  ntanufactnro  of  petroleum  into  the  hands  of  corporation! 
controlling  immense  capital,  and  establishments  in  whicli  tbe  oil  is 
bandied  in  quantities  proportionate  to  the  enormous  demand.    Me 
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Bwtfaod  of  refining  pelrolcum  haA  been  gcnvrally  introduced,  by 
I  %  Ur^  proportiou  of  tbe  total  burniug-oil  produced  con&tstcd  at 
cracked  oils.     Such  s  proportion  of  Uigh>t<t8t  uiIr  u«  wcro 
mUil  by  the  market  va»  madi',  but  the  great  balk  of  tbo  diittil- 
ikoi)  b«eo  convfrtod  lulo  a  cnckc-d  or  diixcmI  oil.    llie  |>airoloum 
idUtilled  bat  oni%,  the  aapbtha  wa»  removL-d,  and  tbvn  tbo  rcmain-j 
[of  the  oil  nianiputated  to  produce  aucb  crude  buruing-oilx  u»  word 
IwriBg  In  tbe  still  only  a  small  percentage  uf   re^duuntil 
•  cnido  burning-oils  were  treated  with  Hulphuric  acid  and  caustiol 
.  in  KUiJi  a  manner  aa  to  produce  tlio  ligliU-st  colored  oil  possible, 
I  tliey  were  furtber  tnanipnlatpt)  to  bring  tlie  te«t  williiu  tbc  Ivgalu 
cmenta.    As  it  was  much  loss  difficult  to  bring  thu  iiiiiced  on 
ked  oils  within  the  roquiremeuts  of  a  burning  ratber  ibaa  a  SaaM 
,  tbo  banting  Icat  Iiaa  alway*  foimd  strung  advocates  among  a  com 
I  elaan  of  tlic  mionfacturera  of  peiroleuto.    This  method  of  mana*] 
was  well  cctablishcd,  and  tlw  mnrketii  of  tbe  world  were  well 
utued  to  hftttdling  tbe  various  produotd  during  that  period  wben 
I  b«lk  of  tbe  crude  oil  came  from  the  Butler-Clarion  district.     Uat 
dnally,  aa  ba«1>ocn  stated,  the  major  portion  of  the  erode  oil  that  i 
into  tbe  pi]>c-liii<;it  wM  no  longer  from  tbe  Bntler-Ciarion  wells,* 
from  t]H>*e  of  Bradford.     By  the  end  of  Idtil  more  than  llirue 
I  of  the  crude  oil  was  Bradford  oil,  and  the  relative  pru]>ortion 
I  (teadily  incresMd.    Tbis  change  in  tbe  crnde  materia!  has  been 
npanied  by  a  corresponding  change  in  ibi;  eliaracttr  of  ihe  prod- 
Instead  of  mixed  and  crocked  oils,  consisting  largely  of  normal 
■g-oU,  the  products  of  Bradford  crado  oil  consist  largely  of  the 

I  of  destruetive  diMillation,  and  Ibis  is  dnc  to  tbc  fact  that  thej 
deuiia  of  the  Butler-Clarion  and  Bratlford  ilii^trictH  rvpresent  twO^^ 
the  6r3t  contains  tbe  emalleM  proportion  and  the  latter  the 
,  prtii>ortion  of  paraffinc-oila  of  any  crude  petroleuma  found  in 
'  ijaoDtitir*.    Tbe  proportion  of  cracked  oila  in  the  distilbte  from 
\  Qulvr-Clarion  petroleum  wax  too  Rinall  lo  injure  the  general  qnat-J 
'  of  tbe  oiL     in  tbe  Bradford  diatitlatcA,  on  the  contrary,  the  prod*'^ 
■  of  destmctiTe  distillatioo  give  eharaoler  to  the  whole.    And  not 
ti  this  statement  true,  but  tbc  proportion  of  high-test  normal  oila 
|Iw  obtained  at  present  from  the  pipe-line  crude  oil  has  gradually 
■a  K)  reduced  tlutt  the  bc«t  brands  of  oil  on  tbe  market  have 
inrated,  until  it  is  very  difficult,  if  not  imposiiible,  to  purchase 
I  ■ttiola  of  bumiug-oii  equal  in  quality  to  tlie  best  olfc^rcd  for  «alc 
few  years  cince.     All  this  time  tbe  re<]uiremenls  of  law  in  regard 
tat  bare  been  met,  perhaps  it  may  bo  sard,  with  increased  faitb- 

From  the  fongoing  pages  it  mu»t  W  mnntfort  tliat  any  improve  ■ 
in  ibe  increaiiagly  bad  quality  of  kvroHcne  can  bu  looked  foi4 
■7  hrna  one  of  two  direcliotis.     Kither  it  must  come  from  the  devel- 
Wmi  of  a  new  field  for  crude  oil  of  superior  qualitft  or  from.tjte  in- 
I  »nu  nm.— 11 
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trodnctioo  of  new  mvlhods  of  maniifnclurc.  T)i«r«  are  no  indicfttkn^H 
.  present  tlutt  wurmni  anv  iiX|)ecla(ion  that  any  inaterial  change  uia^| 
nent  in  thv  character  of  ibe  crade  oi).  The  cfaanga  most,  tfaenf^H 
come  from  Uio  introduction  of  diScrcnt  methods  of  mannfactare.  ^^ifl 
raethoda  need  be  nettber  novel  nor  unreooonahly  expeiuiTe.  Onckfl 
oils  of  good  qunlttf  are  noUiiog  new,  but  I  have  ncrcr  f«en  then  mifl 
by  one  ilittiUution  und  otuj  IraatuHmL  Cracked  oils  sbould  be  limikfl 
by  diHtilUtion,  not  treaimenl.  Aftcooad  distillation  would  cnalilc^l 
nSner  to  first  remoTe  ibe  two  volatile  products  of  eracking  awt^l 
licavy,  uDcracked  portion  of  the  paraffine-oil,  besides  AveOoyvug  *^^1 
phur  compound*.  But  such  a  t«rJinology  would  so  far  incmse  ^| 
cost  of  tbc  oil  that  tbosu  employing  it  could  not  rompctc  in  tbi  i^H 
kct  mith  lliose  wbo  did  not,  except  by  virtue  of  tlte  superior  <iulH 
of  tbeir  oil.  ^ 

It  is  in  respect  to  this  difficulty  tbat  tbe  public  weal  could  be  n& 
served  by  judicious  lof^slntion  that  in  ita  broadest  sense  niii;Iil  weQfl 
considered  sanitary  legietation.  It  is  a  proper  subject  for  pbrtidH 
to  determine,  wliat  tbo  precise  effects  upon  the  gencial  health  ofH 
nwulting  from  tlio  combustion  in  Inmps  and  ittoves  of  tbo  vast  il**^! 
lica  of  iufeiior  otla  tlint  nn-  daily  eoniiumod  tlirougbout  the  cooi^l 
That  tbe  vtivcX  tiiiist  1>c  bad,  dtttcrmining  a  tendency  to  certain  f*^| 
of  disease  and  aggravating  others,  can  tiot  fail  to  bo  apparent  H^| 
moQt  unreflecting  person,  especially  when  it  is  cvnsiderv«l  in  b<>«  ^| 
insuuices  any  means  are  emptoyexl  to  remove  from  iIk  aparUneBlH 
wbieh  tbew  oils  are  bitmcd  lh<!  produetii  of  4-ombutition.  WbcBUii^| 
mieli  circumstances  a  pure  oil  is  burned  into  pure  water  and  cu^^l 
acid,  the  atmosphoro  receive*  a  sufficient  burden  ;  bat  wbea  to  dfl 
are  adiled  vapors  of  burned  sulphur  and  a  variety  of  irritating  vi^| 
with  smoke,  ibc  eyes,  lungs,  and  nostrils  jwiy  a  lii-uvy  tributes.  iU^fl 
to  UiiK  is  tbe  new  source  of  danger  from  fire  resnlling  from  explnc^f 
arising  from  imperfect  combustion — a  source  of  danger  not  hitluS 
recognized  in  legislation,  hot  of  not  infreinent  wcnrrcnce.  ^^ 

For  the  reasons  stnte<1,  it  appears  that  the  hcaltb  and  safety  nffl 
public,  and  the  protection  of  those  raannfacturvrs  who  would  i»ifl 
radical  change  in  the  metboda  of  manufacture  now  empluved,  uH 
'  demand  legiriation  that  will  exclude  from  tbe  market  not  only  fl 
that  are  unsafe  from  excess  of  naphtha,  but  those  which  in  Ihcdr  gfl 
eral  character  are  unbealthful  (o  use  and  unsafe  from  other  c^'^H 
Such  legislation  should  be  bancd  upon  an  exhaustive  Bcicntifio  wijB 
nation  of  the  tiiihject.  with  a  view  to  placing  tbe  fttwetit  re<tri<tlH 
upon  die  mannfaettire  and  «ilc  of  these  oils  conKisu-iii  with  tliajH 
roands  of  public  health  and  safely.  Snch  an  invectigatioo  can  b«^H 
undertaken  by  the  General  Government,  to  be  followed  by  such  nn^l 
ments  to  the  national  legislation  now  in  force  as  the  results  ■■'fl 
Justify.  Such  national  Icginlat ion.  baaed  upon  a  compmhentiive  tuitfl 
edge  of  tbe  subject,  could  not  fail  to  be  followed  by  a  general  nvifl 
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of  Sbu  ioij  mUDtdpal  legislation  ihrotighout  the  C01111U7'  and  tb«  «n- 
KtiDfiit«f  uniform  laws  tliAt,  while  Bectiring  the  ndcquaU  protedioa 
tftkipiblio,  would  no  longLT  cmbamM  b7  uocdIt'M  and  anreasoiMble 
KftnoicBU  Ui«  inAUufaoture  aad  mie  of  artklea  in  unirerail  daiiund. 
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LL — lt&LTX)flB   AS  A   COOEING  AGBKT. 

AFEn'  years  aj^  the  "  farmer's  friends  "  irere  very  Fangnine  on 
Uie  subject  of  using  malt  as  a  calllc-food,  and  at  agricnltaral 
iMtUiigi  tJiroughout  tlie  vountry  the  iniquiKxia  malt-tax  wa«  clo- 
ttailf  <)<-n<mDn!<t  ti«eaii««  it  otood  in  lliu  way  of  the  i^reat  foddoi^ 
Rtona.    Tlie  inait-taz  waa  repealed,  and  the  subject  fell  out  of  ngbt 
ul hearing  immediately  tbetMifter.     Wby  was  thisP 

The  idea  of  malt-feeding  vrns  tbeoretically  sound.  By  tb«  malting 
•f  tttrley  or  other  grain  ili  diii*tai>c  \i  made  to  act  u{K>n  its  insoluble 
Rvtb,  and  to  convert  it  more  or  lemt  completely  into  ftolnble  destrino, 
I  change  which  ta  absolutely  necessary  as  a  part  of  the  basineaa  of 
on.  I'bcrefore,  if  you  feed  cattle  on  malted  grain  instead  of 
'  giua,  yon  supply  tbeni  with  a  food  ao  prep«r»d  tbat  a  part  of  Uw 
oeaa  of  digestion  ia  already  done  for  tbea,  wd&  Cbeir  ontriUoD  ia 
omby  advanced. 

From  what  I  am  able  to  leant,  tbe  reason  why  this  hopeful  theory 
I  DM  been  carried  ont  ia  simply  that  it  doM  not  "  pay.*'    Tlie  adran* 
lage  to  tbe  cattle  ia  nut  ealEoicnt  to  remunerate  the  farmer  for  Ibo 
nlra  ooftt  of  tbe  malted  food. 

Tfaia  may  bo  the  ease  with  oxen,  but  it  doea  not  follow  that  it 
■boold  bo  ao  with  human  beings.  Cattle  feed  on  grass,  mangel- 
vindB,  etc.,  in  tbcir  raw  state,  but  we  can  not ;  and,  as  I  hare  already 
ibown,  we  are  not  even  graminivorous  as  they  arc — we  can  not  digwt 
nw  wheat,  barley,  oata,  or  matx& 

We  can  not  do  thia  becanse  wc  are  not  supplied  with  such  natoral 
enndiug  apparataa  aa  they  have  in  their  moutba,  and  we  have  a  mucb 
tasaller  sopply  of  aalira,  besides  a  shorter  albnentary  canal. 

W«  ean  easily  supply  our  natural  dcfictcnciev  in  tbe  matter  of 
([rindiiig.  and  do  so  in  our  flour-milU  ;  but  at  firet  thought  tbe  ide*  of 
Gndiag  an  artificial  aub«titutc-  for  saliva  doea  not  recommend  itaelf. 
"  ,  bowoTcr,  it  ia  understood  that  the  chief  active  principle  of  tbe 
m>  oIoMly  resembles  the  diastase  of  grain  that  it  has  received 
Miff^<  of  aaimal  diastase,  and  is  probably  tbo  same  compound,  the 
■iptcl  of  the  problem  cbanges. 

>'ot  only  ia  tbui  the  caae  with  th«  •ocretioo  from  tbe  glanda 
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rounding  th«  montb,  but  the  pancreas,  wbic-b  U  «oncenied  in  a  blir 
ciage  of  digealion,  »  n  gland  no  nimilar  to  the  i«]iviir7  glAnds  Ihit  in  ] 
ordinary  cookpry  both  «rc  dreMcd  aud  Rerved  aa  ■*^.  ■'-"  »oi' 

ils  E«civtion,  tliu  pancrealio  jn!c«,  i»  a  liquid  closely  i .  ..i|h 

nod  rouuiaiiig  a  simitar  diasta^,  or  eubetancc  tiiai  convon*  *^^| 
into  dextrine,  and  from  dextrine  to  engar.  Ix^hmanD  eaj-s,  "II  ii^| 
indubitably  cetablishod  that  tlio  pancn-atic  jaice  poasesses  tbia  a^f 
forming  power  in  «  far  hlgber  dcgnm  tbau  the  KaliTa."  B(-$irlt«  ^H 
thvrt-  i»  anotlier  augar-forming  wcretion,  the  "  iDtcotiual  juicp,''  *^1^| 
astista  t&e  graminivorous  animals  in  the  digestion  of  raw  grain.  1^| 
being  the  rase,  ve  should,  by  exercising  our  privilege  as  rooking  ^H 
mals,  be  able  to  aml^tt  the  digcvtive  function*  r>{  tiic  saliva  an<l  ^| 
pancttiatiu  and  intestinal  Recrctiuii,  juicl  aa  we  bi-lp  onr  teeth  in  j^| 
flour-mUl ;  tbe  means  of  doing  ibis  is  oflervd  by  the  diastase  nf  Bfl^l 

In  accordance  with  this  reasoning  I  have  made  some  experia^H 
on  a  variety  of  our  common  vegetable  foods,  by  eimply  raising  tbrn^^l 
contact  with  water)  to  the  temperature  most  favorable  to  the  <^nn^| 
ing  action  of  diaMaso)  140*  to  150°  Fahr.),  and  then  adding  a  iH 
tualt-eitraet  or malt-flonr.  Thlvexlntct  maybe  purclia^id  r\-a<l]rai^| 
or  may  bo  prepared  by  soaking  cniabed  or  ground  mall  in  warm  vi^H 
leaving  it  for  an  boor  or  two,  or  longer^  and  then  presui^  "'''^l 
liquid.  ^1 

1  find  that  oatmeal-porridge,  «-ben  thna  treated  with  malt  ori*^! 
extract,  is  thinned  by  ibe  conversion  of  the  bulk  of  its  insoluble  M^| 
into  solable  dextrine;  that  boiled  rice  is  similarly  thinned;  llu^l 
altIF  jelly  of  arrowroot  is  at  once  rendered  watery,  aud  its  codvi3I^| 
iuto  dextrine  is  demomttratcd  by  its  altered  action  on  a  aolotk^H 
iodine.  InHtead  of  instantly  striking  a  blue-black  color  on  adtnli^H 
only  a  alight  broimiab  tinge  is  displayed,  and  not  even  thia  wbei^^l 
temperature  bas  been  carefully  maintained.  ^H 

Sago  and  tapioca  nro  similarly  changed,  but  Dot  so  comp1e(t^^| 
arrowroot.  This  is  evidently  liocanM  they  contain  a  little  nitrog<^^| 
matter  and  oellulone,  vrbicb,  vrbeii  stirred,  give  a  tttilkiaoM  to  the  t^^| 
wise  clear  and  limpid  solution  of  dextfiiie.  ^H 

Pease-pudding  when  tbns  treated  behaves  very  ioBlractivdy.  ^H 
8t«ftd  of  remaining  as  a  fairly  imifonn  paste,  it  partially  M-parata^H 
paste  and  clear  Ii4]i]i(l,  tbc  paste  being  the  cellulose  and  vcgc^^f 
casein,  the  liquid  a  solution  of  the  dextrine  or  converted  March.  ^H 
nips,  carrots,  potatoes,  eto^,  bcbave  nimilarly,  the  general  rrtmlts  tm^M 
ingthat.so  far  as  the  starch  is  concerned,  there  is  nnprac^tieal  diffii^H 
iu  obtaining  a  practically  sufficient  amount  of  conversion  of  the  *t^^| 
into  dextrine  by  means  of  a  very  small  quantity  of  maltose.  ^H 

"  Hasty -pud  ding,"  made  of  boiled  flour,  is  similarly  alieretl ;  j^^| 
ally  speaking,  the  degree  of  visible  alterationa  is  proponionaii'  <*^H 
amount  of  starch,  but,  the  smaller  the  proportion  and  the  gi«sU'^H 
of  cellulose,  tlw  more  slowly  the  change  occurs.  ^H 
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I  lava  nuido  a  malt-porridgv  by  using  groand  malt,  from  which  I 
ntial  rat  »  much  husk  as  poanble,  iiuteacl  of  oatmeal.  I  foand  it 
Mkff  wo  awset ;  bat,  on  mixing  about  on«  pan  of  mall-fl»ur  »*ith 
(os  or  more  of  oatmeal,  an  oxcoUcnt  and  casiiy-digcetible  purridgd 
niobuinod,  and  on«  wliich  I  iitroDgljr  rt'comrovnil  aa  a  most  valuable 
tool  for  itroDg  people  and  inrollds,  ebildren  and  adults. 

Fartbtr  dctwU  of  these  expcrimenu  would  be  t«dioui>,  and  ore  not 
ttemuj,  vt  t4tey  display  no  ehemioal  changoH  that  arc  new  to  »cienc«, 
Ud  the  practical  results  may  be  briefly  Hialetl  witboul  such  deiaih. 

I  renMnmend — 1.  The  production  of  niali-flour  by  grinding  and 
nfling  malted  wheat,  malt«d  barloy,  or  maltod  oats,  or  all  of  these, 
Mil  tbo  retailing  of  tliist  a/  il»/air  vaiue  am  a  Maplo  arlick  of  human 
fool.    Every  shopkeeper  who  sella  flour  or  meal  of  any  kind  should 

Klltbil. 

3.  That  this  malted  fioar,  or  the  extract  made  from  it  as  above  de- 
Krilwd,  be  mixed  with  the  ordinary  flour  used  in  making  pastry,  bis- 
niu,  bread,  etc,*  and  with  all  kinds  of  porridgo,  pea-sonp,  and  other 
rviaaoeow  preparations,  and  that  vbcn  thcM  arc  cooked  they  slioald 
I  btriovly  heated  at  flnit,  in  ordT  that  the  mahose  may  act  npon  the 
I  Mnob  at  iu  most  farorablo  temperature — 60  or  90*  below  tho  boiling- 
pcfni. 

1  When  practieablo,  sncli  propu-atjotu  as  porridge,  pastry,  pea- 

ttmf,  pease-podding,  etc.,  slioold  b«  prepared  by  first  cooking  Uiem  in 

lh«  mnal  manner,  then  stirring  the  malt-meal  or  malt-extract  into 

titm,  and  allowing  tliem  to  r«main  for  some  time.    Thia  time  may 

vary  from  a  few  bonn  to  several  days — tho  longer  the  better.     1  have 

proved  by  experiments  on  boildl  rice,  ontmejil  porridge,  jx-aM- pudding, 

<t&,  thatcom|>lL'ti,'eonTcn>iMn  may  thus  bocffcctod.     ^Vben  the  temper- 

Hhire  of  140°  to  1110°  is  carefully  obtained,  the  work  of  converuon  ia 

^uoe  in  half  an  hour  or  Ices.     At  SIS"  it  ia  arrested.    At  temperatures 

below  140°  it  proceeds  with  a  slowaesa  varying  with  tlio  deproMton  of 

lenperature.     llie  most  rapid  result  is  obtained  by  first  cooking  the 

food  as  nsual,  then  reducing  its  temperature  to  IftO'  and  sd<ltng  the 

nult  flour  or  oztroct,  and  keeping  ap  the  temperature  for  a  short  time. 

4.  Boiidn  the  malt-meal  or  malt-floar,  which  I  prenume  will  be 

preferably  made  from  barky,  I  reoonimend  the  maunfactiire  of  what  I 

nayoall  *'  |>earl-malt.**  that  is,  malt  treated  as  barley  is  treated  in  the 

iiMBsfacturc  of  pearl-barley.     This  pearl-matt  may  bo  very  largely  used 

il  Hops,  pndditiga,  and  for  other  purpo««H  evident  to  the  prnetical  cook. 


B  *  I  km  Ul*JT  ksTDCil  Itiil  I  latent  wm*  tecurtd  tome  j«an  Bpi  for  "malt.brMd,'* 
oi  Out  h  I*  Mill  obtalasblc  {rem  nan;  titlien,  vlia  make  undpt  ■  liwiuc  /rom  tha 
fitKtm.  TImf  **  itrUtJ  fanouta  "  hr  thii,  ■  Lich  I  htrr  ysit  obtained,  mti  :  "  Tak«  ot 
"liwil  liinl,  tti  pounds ;  nbtal-flour,  tii  ponntlH :  mklt-flour.  «ii  ouuom ;  UennnD  i^Mt, 
MtovNM;  Mil,  two  omM*:  witf*  auinoiml.  Mik«  into don^ (witlMul  flrtlmelUox 
*l  M*l().  pctiTP  well,  Binl  b«lt«  b  lln*."  Uftlt-dour  la  Hut  told,  but  at  (mu7  pates*,  ab- 
mllf  btTwd  IH  hwl  •bIus. 
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It  mxj  Im  fonnd  prefcnblo  to  tfa«  tnalt-flonr  or  nival  for  taraa  a(  I 

above-named  purposes,  especially  for  aakiag&purtn  like  RiucfM 

,  aotip.     1  strougly  recomm«Dd  mudIi  a  8<nip  to  vegetarians,  L  &,  the  Bo 

ford  soap  No.  1,  nlrcadf  descril>cd,  bat  iritfa  tbe  odmixluro  of  a  lid 

\  peari*malt  with  tbe  p«arl-barley  (or  malt-meal  failing  tlic  pearl-mall 

I        A  small  proportjon  of  malt  flour,  odo  twvDlictli  for  example,  bfl 

'  ooDsidonblo  effect,  and  if  a  fancy  price  is  to  be  paid  for  it  xitch  a  pi 

portion  may  be  utird  ;  but,  if  it  comoa  iutosufBcient  demand  lobenri 

JTCt  to  wholimoinu  oum[>otition,  larger  proportions  up  to  otw  foohbl 

I  be  dosimblc.  I 

In  my  expenmenta  I  nsed  the  malt-eitract  in  order  to  render  I 

reaall  visible,  but  tbia  b  not  necessary  in  pracUix'.     Eillior  tlie  enn 

or  tbe  flour  may  bo  used,  as  may  bo  conviiiienL     In  all  csm*  Ifl 

sboald  bi)  allowed  for  tin;  couvomion  of  tbe  starcb  to  laVe  place  btn 

raising  the  temperature  to  212^,  keeping  in  view  the  principle*  abJ 

eiplained  as  regards  tbe  temperature  and  timereqnired  forconrtnl 

I  tiavo  not  yet  met  with  any  malted  maixo  oommcroially  l>ni}M 

bnt  the  oxperimonts  that  I  bare  made  on  a  small  scale  abuw  tbU  il 

a  very  deairablo  |m>dtict.    I  name  it  liere  and  now  (January  ^  16| 

to  prercnt  its  bceomlng  pat^nlwl,  as  there  are  so  many  greedy  pMJ 

who  rush  to  tbe  Great  Seal  Office  with  any  idea  they  may  pidk  i 

however  trivial    Any  previooa  pnbtication  of  tlic  invenUon  {*  ■! 

cicnt  to  frustrate  the  monopoly.    The  same  applica  (o  tbe  olher  ■ 

of  malt  Hint  I  have  specified,  J 

I  Am  stilt  unable  to  iipeak  positively  as  to  the  efficiency  of  vegi 

bie  diastaM  in  breaking  np  or  elleeting  the  hydration  of  cellulose  I 

ita  coDversion  iuto  sugar  ;  but  tbe  following  facta  are  promiaiiis:  I 

I  treated  sago,  tapioca,  and  rice  with  the  maltose  as  abon^i 

found  that  at  a  temperature  of  140''  to  150'  all  the  starch  dixappea 

in  about  half  an  hour,  as  proved  by  the  iodtnc  tc«t.     Still  tbelufl 

was  not  clear ;  fiooculi  of  ovllulo«c,  etc.,  were  suspended  lo  it.         I 

1  kept  this  on  the  top  of  a  stove  several  days,  the  tempeTalcn 

the  liquid  varying  from  100'  to  180'^,  while  the  lire  was  buniiog,! 

falling  to  that  of  the  atmoapbore  at  night.    The  quantity  of  iM 

soluble  auspendcd  matter  sensibly  dimiiitshed,  but  it  was  not  estin 

removed.  J 

Thid  has  Itvl  me  to  make  fnrthcr  experiments,  now  tn  progrtMU 

the  vnsilage  of  hnman  food,  with  the  md  of  diastase.    I  am  pull 

various  kinds  of  vegetable  food  in  nmall  ailoa,  atldJng  to  tltcm  vara 

proportions  of  malt<flour  or  malt-extract,  and  I  hen-by  declare,  furl 

benefit  of  would-be  patentees,  that  this  invcniion,  whether  worthl«a 

otherwise,  is  mine,  and  can  not  be  secured  by  them,  as  I  have  witnn 

of  the  date  of  this  writing  and  copy  thereof.     I  shall  certainly! 

patent  this  or  any  of  llie  alMve  inventions  myvclf,  and  will  pr«1 

others  from  interfering  wiih  their  free  UKC  in  the  improviineiit  i 

cheapening  of  our  food-stippiics.     I  am  al»o  treating  such  vpgvtd 
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food  tUBleriitl  wilh  various  moitls  (*a  the  Bame  porpow,  sod  nuke  the 
Htnc  e\aim  m  n-fcnmce  tu  tliii!>. 

Whoa  by  tbcsu  or  otb«r  meanii  wo  coovvrt  vrgoublo  timmo  into 
dvxtrino  nod  «ugar,  u  it  ia  naturally  oonvvrtcd  io  Uio  ri]n.'iiiug  of  n 
X<vii,t,  ui<l  »a  it  baa  been  Arlificially  cooverti-d  in  our  laboratorioi^  w« 
shall  extend  our  food-supplica  in  an  iocaloulable  depx^c.  Swede*, 
tomifM,  m Angel- wurxds,  etc,  will  become  delicate  diet  for  tarslids, 
bon^bvans  bolter  tban  bo«f;  tlolioato  I>t«cuiu  am]  fniKy  i<a«try,  b« 
wdl  «•  ordipory  bread,  will  be  jtroduoed  fixim  aawdusi  and  wood-ahav* 
inga,  jitns  a  lllile  leftanuDoos  flour. 

Thia  may  be  dooA  now.  I^nj;  tigo  I  converted  an  old  pocket- 
handkefchiof  ami  part  of  an  old  shirt  into  ougiu-.  Olbur  cbvtntMia 
bkvt  dODo  iho  like  in  tbcir  laboraloricx.  It  lias  yel  to  be  ilone  io  the 
kitchen. 

1  abould  add  tbat  (he  sugar  refi-rTcd  to  in  all  the  above  is  not  cane- 

BUf;ar,  bot  tbo  Rugar  correepoudin^  to  tliat  in  tiie  grape  and  in  konoy. 

^^t  it  leu  awoel  than  oano  or  beet  sugar,  and  a  botter  food, 

^B    I  DOW  oonclude  thia  aoriea,  wiUi  th«  exprvMion  of  my  firm  convio- 

^Pboa  that  the  application  of  chemical  aoi<-uce  to  coi>kory  i«  onpablo  of 

^pntHy  ezlendiiiR  and  improving  our  food -supplies,  and  (hereby  of 

gPMtiy  iocroaaing  the  numbers  of  prosperous  human  beings  capable  of 

Bring  on  tho  curtli.    Tliiit,  however,  demands  a  grnU  deal  of  further 

aiperiuonto)  research. 

I  have  done  so  little  of  (hia  in  proportion  to  my  snggeMioDS  for 
ftrther  research  tbat  I  fear  my  readers  will  liken  theee  papen  to  thoso 
othcn  found  by  Priooo  Hal  In  the  pockets  of  Jack  Falsuff  :  "  Oli,  roon- 
Mroos !  but  one  half-)>cnny worth  of  vxporiiDVDtal  bread  to  tbia  inud- 
ftable  deal  of  speculative  aock ! " 
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ON  tho  11th  of  Xovembcr  laat  there  died  a  man  who  ia  entitled  by 
every  consideration  to  a  diatingaiahed  place  in  the  pages  of  a  mi* 
sntiflo  jonmal.  For,  whatever  Alfred  Brehm  may  have  lacki-d  in  the 
tystcmatio  formalism  of  technical  xoOlof^ists,  it  can  not  bo  donied  that 
be  waa  n>*1ly  great  and  oven  nnicpio  in  tbe  sympaihctio  comprehension 
of  animals  an  living  beinga.  Other  works  idndlar  to  the  "  I'hierleben" 
("  Aninul-Life  ")  exist,  and  have  great  merit,  but  in  this  srmpalbetie 
Fitpoct  they  are  far  behind  thia  ten-volumed  work.  It  in  no  way  de- 
tneu  from  his  merit  that  be  bad  to  call  in  spocialisW  to  assist  bim  io 
dateribing  tbe  imtects  and  the  lower  aninub ;  for  these  depnrtmunta 
at*  a  worhl  in  (hcmsclvcs,  requiring  a  whole  lifetime  for  their  study, 

t*  Wa  sr*  Indtbifil  for  iha  nsinrUU  »f  this  tkrtoli  m  ui  kiroHlonace  msmolr  o(  Ih. 
•nIm^  p«bathMl  y>J  Dr.  Eut  Uklkr  b  -  Dio  Kitur"  cf  Uocciobcr  SI,  I8H. 
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Mid  his  lire  wu  too  abort  to  oompaas  ererything.     Bat  be  op 
Dew  door  to  tho  vertebrate  world  ;  uid>  if  tbe  question  t>c  ukcd  1 
it  WM  ponitible  to  give  to  largo  ukl  cxpiiiKire  n  book  pornunait  i 
rciicjr  witb  th«  Gcroian  {lublic,  tbe  answer  must  be  fooud  in  tl»  i 
patbodi:  elcmeat  of  tbc  work,  wbicb  brougbt  a  new  world  so  neirl 
DA,  and  so  iuspired  it  tbat  (be  aoul-lifc  of  animals  is  no  longtf  >j 
empty  sound. 

It  wae  Alvski)  Bheuu"!)  priYJle}^  to  grow  up  among  tbe  nmti 
Torablo  rircumstancM  conceivable  for  a  nascent  nntamlist.  Hci 
boniontb«2d  of  Pebnuuy,  lASO,  at  ReDth6Ddorf,nearKeiutiadl,aal 
Orla.  Ho  conld  bave  liod  no  better  giitdf>  to  hia  future  eourse  tlum  I 
fatbcr,  tbe  panlor  of  tbe  parisb,  who  as  "Father  Brebm"  was 
among  the  older  ornithologists  of  his  time  as  indiepntablr  one  of  i 
most  distingnisbed  observers  of  tbo  habits  of  birda.  Wliut  tbe  no  1 
eminent  omithologtMt  7..  F.  Nnnmann  was  for  Anbalt  and  its  rioM 
CbHstian  L.  Brebm  won  for  Tlmriiigia,  a  farorile  region  for  all  I 
of  birdit,  and  full  of  inspiration  fur  voutb  having  a  taste  for  natuiil  I 
torj.  This  inspiration  could  not  fail  to  work  deepiv  in  »  recepli' 
tpirit  as  the  son  poBtessed,  and  he  tbns  grew  np  lilerulljr  in  an  i 
logical  atmofipbero,  in  which  hts  evpoctal  tiu>tc  and  apliludo  Ut<r  I 
i  firm  root.  TIiux  were  early  developed  in  him  the  future  omitho 
aod  tbe  self-reliant,  independent  spirit.  In  164T  the  famooi 
wealthy  African  traveler,  Baron  J.  W.  von  Mtlller,  propocol  thtt^ 
go  with  him  to  Africa  as  hit  ornithological  BssirtanU  It  was  Luii 
that  young  Brchm  was  alr«>ady  not  only  un  accompliabed  omitbn 
wbo  wao  aoqnainted  with  tbe  voices  of  all  tbe  birds,  hut  that  W  i 
also  a  splendid  shot,  wbo  bad  himself  contributed  many  precioasi 
tions  to  bis  father's  gn?at  collection  of  European  birilit,  wbicb  WM ' 
mated  to  contain  nine  thousand  Bp«cimen».  Hnhm  bad  juitt  giuaedl 
nbitnricnt  examinations  when  Mtlller*  invitation  came  to  htm  ;  aiid,^ 
bis  father  had  nothing  to  say  in  opposition  to  it,  be  immediately] 
,  bis  own  conditions  and  decided  to  go.  The  journey  was  to  bo  i 
^takcn  at  once,  and  to  last  five  yoans.  Brobm  did  not  return  til)  li 
after  be  bad  explored  Egypt,  Xubia,  and  Enalern  Soudan,  countries  1 
have  always  had  great  attractions  forxor>logiHta,  especially  for  nmit 
ogists.  Here  ts  (be  report  of  many  birds  which  migrate  from 
■  to  seek  a  winter  home  in  summer-land,  and  also  the  abo'lo  of  n  multitl 
of  African  npecies  which  never  leave  that  quarter  of  tbc  world,  ?•«■• 
mann  also  wnt  his  apostles  hither  at  about  the  Mtn«  lime,  and  one  rf 
tfaem,  tbe  youthful  YicHJialcr,  wlko  has  long  been  resting  in  Nubian  wil 
Bdocribeil  with  much  spirit,  in"  Dii'Natur"  for  180:^  the  kindof  sttM 
[)>andiM]  which  he  found  on  tbe  banks  of  the  White  and  tbe  Bli.' 

ItwM  given  to  yonng  Br«hm  alone  oomprcbcnuivcly  m  depict  il - 

in  bis  lint  publinatton,  "Reiso  8kizxen  aus  Nordnst  Afrioa"  ("Trare^ 
Sketches  from  Xorlheaittem  Africa"),  tliree  volumea,  Jena,  IBW 
After  he  had  attended  tbe  University  of  Jeita,  and  had  Biihasaii«n*fcJ 
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Modiod  the  tmsaree  of  Uie  Zojflogical  Court-Miuonni  at  Vionna,  undiT 
tlw  guidaDce  of  the  recently  deceaaod  Leopold  Jonoph  Fitiin};«r,  ita  cnn- 
to<]iai),  he  became  as  il  were  dead  for  any  other  than  &  •ctentific  world, 
and  only  tliu  innatr  rnt-rgy  of  his  character  enabled  him  to  maintain  a 
lixcd  pnrpoao  in  life.  For  evtiry  effort  to  establiofa  hitDWlf  WM  do- 
feaied  in  conscqueocB  of  bis  having  ho  long  lived  a  wondering  liTe  in 
Africa— 4S  \»  generally  the  ca&e  with  extenKivo  trav«lcnt,  \w  had  no 
tMte  for  a  sedentary  career — and  it  was,  therefore,  not  xtraTigti  to  hgv 
Un  itarting  off  again  in  IHOt).  Thin  time  the  field  of  his  reacarcheii 
waa  Hpain  and  itx  bird-life,  which  a  bnilher  of  birt  had  already  etndied 
to  aomc  estenl.  Tlit-n,  in  onii^r  to  ntudy  an  oppoailc  region  to  this,  he 
went  in  I8S0  to  the  North  an<l  visited  Norway  and  Lapland.  The  fruit 
of  tlua  joorney  waa  "  Das  teben  der  Vogel "  ("  The  Life  of  Birds "), 
Giogan,  1801,  and  a  general  fame  as  a  traveler  and  writer,  lie  soon 
tfl^ward  rooeivei]  an  invitation  from  Duke  Emttt  of  t>axe-Coburg- 
Gotlia  tu  go  with  him  on  n  hunting -journey  to  KogOKliind  and  Aby8< 
mnta,wbich  wa.H  I>cgun  in  lSi>2.  At  the  recjncat  of  the  duke,  he  worked 
op  the  collected  impressions  and  observations  of  this  hasty  expedition 
in  16^  into  "  Kr^^ebnis^  einer  Reise  nach  Ilsbeeeb  "  ("  HcHults  of  a 
Journey  to  llabewrh''),  llamhiirg.  1803.  The  physiognomic  and  sym- 
pathetic laatca  chnracterintic  of  Bn-hm  are  also  prominent  in  this  book, 
He  waa  at  abont  the  same  time  appointed  director  of  the  Thiorgarten 
is  Hamburg,  a  position  wbicli  funiiHhed  him  an  exeellont  opponiinily 
toadi)  to  bis  store  of  coulogical  observations.  It  niu^t  have  been  of 
noeh  value  to  him,  for  he  had  already  conceived  the  ideaof  pablishing 
■a  "  Uluatrirtee  Thierieben"  on  a  grand  scale.  Nevertheless,  he  mr- 
prued  the  world  four  yearx  afterward  by  voluntarily  giving  up  tliia 
poaition  and  turning  hi*  baok  on  Hamburg. 

Brebm  w.-w  aluo  too  buny  at  that  time  with  bin  own  enterprises  to 
be  able  to  devote  his  whole  powers  to  responsible  positions.     His 
■  Thierleben "  occupied  him  closely,  and  required  him  to  review  the 
whole  store  of  obncrvatione  which  he  had  collcot«d,  wpecially  in  hiK 
later  years.     What  he  bimKcIf  thought  of  (he  Hubjeot  b  shown  by  the 
following  passage  of  the  proapedus  which  h«  wrote  for  the  .woond  edi- 
tion, in  1^6  :  "The  activity  of  science  has  also  worked  fruitfully  on 
tiie  public  ilesire  for  knowledf^e.     The  nearer  view  that  is  Rtven  to  it 
of  animals  in  Nature  (in  loOlogical  ganlcnt),  tbo  word  spoken  from 
the  prafeasorial  chain  of  tbo  achools.  and  ita  multiplied  repetition  in 
writiBg  aod   picture,  have— each  supplying  its  part — contributed  to 
ipmd,  with  the  knowtedfte  of  aniraaht,  interest  in  thern  and  apprecia- 
tin  oC  lliwn.     Thn>,  man'n  approach  to  the  forms  of  creation  nearest 
fdai«d  to  him.  hi*  recognition  of  tlie  existonco  and  life  of  animals, 
lIuu  taught  liini  that  this  circle  of  living  being*  inrtudon  its  own  lifu 
l^ithia   itacif,  and  aimply  with  the  cniraoce  into  it  has  much  light 
r  btea  alwd  over  the  problem  of  his  own  origin,  which  a  rigid  dogma 
[bid  long  ke|>t  in  darkness."    In  this  passage  h«  evidently  referred  to 
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tho  tben  8tUl  new  doctrino  of  descent  of  I>arvrai,  bat  b  sun  Uet  fm 

wrvcd  bim  from  tho  oiuulce  of  ]>enuiltiog  il  to  b«vc  liny  Mwacc 

on  bis  gmrt  work.    Tlie  |)rospectiis  also  givM  iafornulioD  <m  thu  MM 

j«ct ;  for  lie  nya  at  tbecloeeof  it,  in  the  Mine  of  tbc  publialter:  *'T1l 

qiHMtion  will  come  ap  with  every  ono  of  what  will  be  Uie  altitude fl 

this  work  toward  the  movcravtit  of  our  time  which  is  leaTing  a»M 

btjiind  itself  tho  mark  of  exact  research,  and  is  losing  its  bad  iulfl 

KgioDfl  of  s)>cculution.     On  this  subject  it  is  proper  to  reinark  da 

the  author  Iiiu  not  followed  this  movement  in  the  present  work ;  tM 

be  has  kept  aloof  from  tbe  strifes  of  tl>e  learned  and  from  brilBifl 

conjcvlures  ;  sod  in  the  wvU-andentood  interest  of  the  tayman,  «■ 

will  seek  instruction  through  lum,  he  has  confined  liimwlf  to  d«iii^ 

straled  fACts  and  establisbed  observations.     No  one,  tbcrefor«>  mA 

kfear  that  bis  faith  or  conscience  will  be  damaged,  or  that  ho  will  kM 

Pt«ason  to  be  afraid  on  aeoonnt  of  his  lumilarity   with  mnnkiTd 

Brdim  was  also  awan!  titat  be  must  iu  bis  treatise  abandon  tiM  ngifl 

of  the  syvtenuilio  in  which  all  other  text-books  of  xoOlogy  were  tifl 

"With  tbe  abandonment  of  tbe  sterile  domain  of  the  Bjiitcmatic.'' ■ 

uaya  again  in  his  prospectus,  "a  rich  field  of  olxtervation  has  opHl 

font  before  the  eye  of  the  naturalinU*'     But  ho  well  understood  tM-H 

could  not  include  cveiytliing  with  this  one-sided  view,  and  knevtW 

tbe  naturalist  could  not  be  a  fasi-bouod  teacher,  but  most  lead  the  tfl 

of  a  hunter  and  wanderer,  as  be  himself  had  dotie  till  then.    BeiM 

Ltiden  expressly,  in  the  preface  tothcsocoml  fvnv9  of  biA  "  TbiesMMfl 

rtliv  manner  in  which  readers  will  have  to  judge  it :  "llie'ThieriebM 

if  not  afraid  of  a  stringent  criticism-    Whoever  seeks  in  it  what  tl 

title  and  tho  opening  pages  will  justify  bim  in  looking  for  will  not  Sl 

himuclf  deceived  ;  for,  if  be  will  always  keep  the  title  in  mind,  he  « 

not  writk  there  for  what  he  can  not  find."     He  was  so  fortunatflaij 

have  the  aid,  in  preparing  bis  first  edition,  of  tlie  ^led  aoiinal-psiiV 

Koberl  Krelschmcr,  of  I^ijwiic.     Tlie  two  men  were  well  ncqiuiafl 

with   each  other.     They  bad  both  been  attached  to  the  Ahynnfl 

t^xpeditidfi,  Krctwchmer  as  ita  artist ;  and  tho  water-color  lllwiralM 

of  it,  painted  on  tbe  spot,  which  bo  bronglit  bumc  with  biin,fl 

among  the  most  beautiful  of  tboir  kind.     Hrebm  was,  therefore,  viM 

right  in  calling  his  first  edition  an  illustrated  "Thierlcben";  tM 

frosfa,  lively  ptrture*,  painted  with  such  grasping  p«T«T>tion  and  fin 

dom  from  rMtraint,  contributed  greatly  to  pave  its  way  to  tlie  pat^ 

without  them,  tbe  sncoess  of  the  book,  notwithstanding  its  emM 

L  eontents,  would  have  been  mncb  smaller,     Brehm  wrote  the  ^Mfl 

r  Tolnmes  of  his  book  between  1663  and  16S6,  while  0«kar  Schn^^^ 

C.  L.  Taachenbcrg  prepared  tho  sixth  volume,  conUtning  jnvcrtefanfl 

A  second  edition,  in  ten  volumes,  nas  published  in  1668, and  Ibe  foUfl 

iog  years.    The  great  [laina  with  which  the  whole  work  was  gmtnfl 

I  pushed  to  completion  bore  good  fniit,  and.  when  we  Btalo  thaifl 

I  book  was  translated  into  most  of  tJw  living  lit«rary  Ungaagw,  il  vM 
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Dvoeasary  to  ear  anj-tliiDf;  oT  the  appreciation  iii  which  It  was  held  tiy 
tiermau-apeakiDg  people.  A  popular  edition  in  three  toIuidps  was 
pnbUsbwl  1M8  to  Idn 

I>aring  the  publication  of  ihiii  groat  work,  Brvlim  resided  in  Ber- 
lin, whimi,  u  ill  Hamburg,  be  oc«u]>tcd  himwlf  with  iuirodnctn];  tbo 
public  to  the  fonnti  of  )if«  which  were  dejcribvd  in  eo  niaiit«r]y  a  mau- 
Mr  in  the  "  Thierieben."  A  jointstwt  company  was  formed,  wiih  a 
capital  of  nine  hundrud  thooMad  nuirk)i,  for  tbu  MUiblulimoot  of  a 
graU  aquarium,  of  which  Brehu  was  given  the  direction,  llie  posi- 
tioo,  hOTvver,  did  not  suit  hiin,  for  be  fouod  himself  too  cloMly 
hedged  up  for  hia  comfort.  The  efltablishment  he  founded  still  ru* 
maina  one  of  the  famous  sights  of  tl>e  city,  but  lie  wiilidrvw  from  it, 
to  devote  himself  again  to  his  litermry  labor«,  which  be  varied  with 
kctares  in  dilTcrenl  cities.  Among  liia  literary  enterprises  \a  a  book 
In  two  volumes  on  "  Captive  Birds,"  which  waa  pablii>hed  at  I^ipsio 
and  Hoidelbcrg  in  \%rz. 

Bnhm  again  left  bis  counlr}',  to  ptir^uo  xoOlogtc*]  reMtarchea,  in 
1878,  when  at  the  raggation  of  Dr.  M.  Liudennaiiu  an  expedition  to 
W«8t  Siberia  was  organiz«d  in  the  Dremen  t'nioa  for  Arctic  Kxplo- 
ntion,  tbo  eo«t  of  which  wa*  Oofmycd  partly  hy  the  Union  and  partly 
^  private  contributions  and  the  Ruasinn  merchant  Michuelovich  Si* 
off.  'JTie  pipcdilJon  consisted  of  Dr.  O.  Finsch,  l>r.  A.  Brebm, 
ind  CooDt  AValdburg'Zcil-TrAuchbtirg,  who  joined  it  an  a  volunteer. 
Its  route  extended  over  tbo  ITral  acroM  tbo  Ischim  Steppe,  and  along 
the  Irtish  to  ScmipablinUc,  to  the  Arrat  Mountains,  through  the  land 
of  tlM  Kirghiz  to  the  Deungariaii  Ala-Tau,  ihcnco  to  Kor-SiiititaD, 
Umb  over  ibe  Chinese  Uooh-AUai  and  through  the  Altai  crxiwnland 
to  the  Obi,  and  lastly  aoroas  the  Tundra  to  tbo  country  of  the  Ostiaks 
and  Samoycds,  whence  Brclim  returned  bome  by  way  of  St.  Peters- 
burg, where  be  stayed  a  ^hort  timo  to  deliver  lectures.  R<'nching 
■Bfcly,  he  also  delivered  Iccturco  thcro,  upon  the  journey  he  had 
performed.  In  the  eaine  year,  1877,  ho  accepted  an  invitation 
froin  the  Crown-IVince  Itudolph  of  Austria,  to  whom  be  bad  dcdi- 
the  second  edition  of  his  "Thierieben,"  to  go  with  biro  on  an 
inion  to  the  foroMs  of  the  middle  Danube,  of  which  Ibe  crown 

iBce  afterward  publiidicd  a  sketch.  Two  years  later,  in  1870,  be 
Boeompanied  the  crown  prince  to  Spain.  In  1880  he,  00  bis  own  ac- 
count, visited  North  America  to  deliver  lectures.  This  visit  had  an 
wfortunaio  ending ;  he  was  attacked  by  a  >-iolent  fever ;  and  after 
b«  mumcd  home,  havini:;  jjone  to  Renthendorf,  he  was  prostrated 
with  a  dUeftso  of  the  kidneys  which  soon  proved  fatal.  Thin  jiretna- 
tore  ending  of  his  life  wiu  tbo  more  deplorable,  because  tbo  restless 
natanUJst  was  engaged  on  a  now  natural  history  of  animals,  which 
ns  to  have  a  very  wide  scope.  In  him  passed  away  one  of  the 
aoble<it  of  Germans,  a  man  to  whom  the  animal  world  was  a  world 
fall  of  aptrit  and  inspiration. 
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UMEltTT  IS  KDPCATtoy. 

Die.  McCOSU  bM  pDblbbeil  an  ar- 
pini«iit  oa  rrMdora  in  tb«  bifbor 
«dneatii».  |{oliud<liduuaiMdtli«uib;«t< 
wltli  Prceidoat  ElMt  l>ofor«  the  Nlne- 
teeatb  Oittnr^  Ctab,  mkI  be  1>m  «iiK« 
i»ni«d  •  paapbltt,  ootUlad  "The  New 
Dvpirtim  in  CoQege  Edaoatiao,  lieioy 
a  li«p]7  h>  Pr^*«d«tit  Eliot's  D«teiiM  of 
U  io  X«w  Yofk,  F«Iiruiii7  iA.  1886." 
,  TIm  t»ditioBiil  ooUcgiai*  STStem  wbich 
tiu  dawnidtd  to  ns  from  old  medueral 
and  luuiuulio  limei,  lo  littlo  linp*ir««l 
in  it)  uMiitinl  BiMliod,  Li  tioir  brooylit 
to  the  t«M  oT  modem  idciw.  'S<A  oalf 
b  it  a  qooidan  of  IntrocliMiing  and  or- 
I  ganUIiig  modern  *tsd[«a  in  plaoe  of  Uie 
IcIaMcii]  atodiM,  tbat  are  kwing  tbelr 
I  boM  npon  th«  cnltirttod  mind  of  tbo 
•fCOt  bttt  tUis  iofoIrM  an  inquiry  into 
Ibo  thvorics  and  principle*  of  Uw  Mn 
anJ  (li«  n«w««'  dlncation  a*  to  hov  far 
wo  tbould  go  in  tlic  direotion  of  a  mora 
pliant,  adi^vo,  ai>d  liWal  sTstno,  and 
,  bow  tax  (todonts  are  to  haru  libortj  of 
bciee  smoog  the  tat^Mts  of  ooUe^ato 
study. 

Pr.  McCooh  arfuo  agaiiut  Iteodom 
la    ibe   bigbor  odocatioa,  taking  the 
.gronnd  that  boa  oror  beon  takoD  against 
\tiit  progrCM  of  liberty— that  it  will  be 
'  ab«t«d  and  nia  into  liceiue.   A*  politi- 
cal libert J  wa«  rori«t«d  beotme  It  would 
I  dMtrojr  goTcmmmt,  and  Itad  to  aB- 
[nrehy;  as  religiow  libcrtj  wm  rwlMod 
■DM  it  would  d«etro7  tbe  Cbnrcb  and 
Dt  aa  «Bd  lo  roligioa ;  and  aa  tbo  liber- 
ty of  the  pr«M  waa  retWed  becan*e  it 
wmilJ  subvvrt  pnblle  ordei^-so  the  lib- 
erie of  rtndy  b  now  oppo*ed  beeauM 
it  win  de^railf  cdaoatlon  and  deatroj 
tbo  coll«Kr«i.    To  all  (lii*.  the  reply  dio- 
toted  by  ib«  wortil't  cTp«rience  h  rfm- 
)rfy  thnr,  wbde  there  are  ondoabted 
objoottom  to    liborly,  its   adranl^M 
oeiweigfa  lt«  drawbacki.    Dr.  MoCovb 


BulotaiiM  tbot,  tf  tbo  Mndento  i 
free  to  elect  tb«lr  lubjcctii,  tbey ' 
cbooM  tboM  wblcti  are  ouiert, 
tberefore  meet  worthlcw  for 
of  mental  coltlratioD.  Bnt  tliii  t 
trary  ta  both  renaon  and  ncp 
Prerident  Binurd,  of  CcJomUi 
kfe,  iB  a  ptM«age  nppcailed  totUil 
de,  tcatiflas  tliat  atudeula  left  freli 
n#f  diooee  tbe  eorier  attlijoda. 
rMMO  ef  tbe  caee  la,  that  wbillil 
to  one  etodcnt  in  saay  to  anotW;  i 
tilts  fact,  wttb  lie  iuipUcadoait,  is  I 
key  to  tbe  movenieot  in  belialf  ef  % 
er  liberty  tn  the  elieice  of  dDdira. 
McOodi  maliee  little  eoDoeMiMi  tol 
Tigbia  of  indirtdnality  wbkih 
in  personal  apdtndn  and  dii 
nMDtal  covutHntioB,  nnd  wbicb 
sludeole  to  different  lm«e  of  uOort 
would  rnforce  a  cominoa  metbodt 
oil  undor  a  tlieory  of  mvaiel  diivip 
mJtcUd  by  rciaBoo  and  eipcrienec^l 
fortified  only  by  lonx  tradhioiL 
KcOosfa  proteHa  tbot  be  it  not  1 
tbe  age  w  an  obetrncllre,  and  )•  "Igt 
freedom  qnite  at  nraeb  ai  I>r.  EDatb,* 
and  be  allows  "  a  oerlaln  moont  «f 
choice  ot  ttwliea,"  bat  this  U  \a  rtrid 
aabjoetiao  la  tho  cloafJeal  kloil  uJL\ 
old  colltge  practice. 

Ttioro  la  talk  in  tUd  oplioo 
vcrty  aboat  a  great  nnmber  ot  dib 
bnt  the  bene  la  over  i)onipnlaai7< 
end  I.Mia.    It  ia  a  fight  of  the  i 
cWa,  and,  to  long  a*  tbey  can  bn 
dead  longH^ea,  tli^  «re  itsy 
vbtt  ebe C«nKft  or gotei    Ctassleill 
caUoB  knowa  notbing  of  tbb 
spirit  ot  liberty.     It  ba*  ere* 
closely  aasociateil  wiUi  prieiAlyi 
lion,  witli  reltfiioDS  lotuleraace, 
deapotio  collegiate  anlboritjr,  asd  i 
trary  atate  regMlatloti.    In  tU  uld  i 
powtfvAil  Enitfiah  nnlTonitita  di«i 
laogntgea  or*  tiie  mm  tliini;  tbtt '. 
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bM  tewd  for  centarie*.    The;  liavo 

Imd  li|iiUle<l  aa  tbe  toau  of  twhoUr- 

lU)^  lb*  ondootiol*  of  oultnre,  ami  tb« 

Mpi«f  iMtUitr.    Tliat  tba  dowiMl 

ifM  ibtsid  ba  00*  of  MTOetuie*  kixI 

l^ruai,  ud  adTVTM  to  llbertj,  U  mf- 

fctnlfj  «ipUbwd  bj  th«  bUlorjr  of  llie 

oU  g*lrtf<dtlai.     Tbere  li  mnob  Ulk 

(UhI  Dm  freedom  of  tbe  Cornun  aui> 

fnlliM ;  bat,  m  Tat  m  oJmmca  ar«  coa- 

ora*d,  tli«lr  policy  la  one  of  hIidiiIo, 

BuAlfato]   d«q>otlKii.     Btndcnu,   of 

fomo,  an  left  fVee  to  attvod  l«ctur«8 

ttJ  rKiUtiona  or  not,  as  tbe;  pIcoM, 

oA  t«  Kadr  tnocb  aa  Mttj  like;    but 

vhitdoM  tliol  ■uiioiinlloirb«DCli«7caD 

■M  1^  into  the  aoiveniliM  *ilh  any 

(teice  of  tufceM  «ieept  throagh  tbo 

tjiaiiaiiiiiii.   nbore  tbejr  are  aal^eo(«d 

W  jean  of  aoreleatlflg  clMdcal  drill ; 

nd,  If  they  do  not  gndnato  in  eonforiB- 

ily  to  high  ctaMieal  ttandarda,  are  bb- 

aUa  to  itet  placea  under  the  Mate  ia 

dllMT  the  ehureli.  tbe  anoy,  or  the  uiril 

MrrtMt      Tbe  ediM-allonal   nyrtem  of 

Otvnaay  b  an  iron  dcapoliinD  tjt  a  mi)i- 

taf7  nUM.     Dr.   MoCwb   nadcrvtand^ 

tlila;  «od,  ini«  to  bb  daaiical  ianitict, 

•roiM  be  wlllitiK  to  ooneede  tbe  utmost 

v^aa  to  flarnrd  Cnivenlty  If  Mawa- 

Awetu  would  bat  adopt  tbe  Gcnnan 

flan,    Ueaaye: 

t  taaw  iWt  In  Otnnany  they  pnduoo 
Mbobn  vMlioiU  nqoirinf  a  ligU  •ttraduun, 
mi,  t  fMbar  ihlak  Oat  in  ■  *w  AtMricu 
mll^w  tbay  aie  t^*t  Uiin  OmoM  mttlind, 
'~  [  10  preJte  egiaiWy  ilJIifnt  etuOeiit*. 
t  Uut  tbe  Oennaiw  b***  ons  ponr- 
I  wlkldii  vt  bave  Dot  !■  Amtrtc*. 
jieflloM  |«  (knieb  aiHl  *Mu  ilwra  la  ui 
hf  U«h  Mholan  iaWamitm  ()>« 

OMOMk      A  yOBIHt  IliaU    CMI  DM  a«t  Ul 

I  atogyiaan.  ■•  IboIk?.  m  paMin*Mn, 

rh*  raMAil  by  Uut  iutIUo  «umlain)[ 

I;  and.  If  be  ii  torned  bj  tliem,  hu 

id  lITo  tn  MuiWil.    Lk  ihs  SUM 

ftf'ri' I '*•"-"'  (w«a  bwUlw  thoProwkuD, 

i  Ibrrard  nay  tboa  relu  Mcadanco,  nd 

1 8Me  will  do  what  tbe  coU«|w  bare  Mg- 

Ittdo. 

TLe  Wlowfnit  pa»a•ge^  from  a  paiw 
nad  baforo  tbe  RetpniU  at  Ui«  Coiror- 
*yef  y«w  York  by  Pteeident  Baniard, 


of  Colombia  ColteB*,  la  a  anfflcicnt  an- 
»wcr  to  Uio   objecllooa  urgvd  by  Dr. 

McCuBli : 

Kvery  now  (Dtj«el  ef  Huily  wbicb  ha* 
been  ■duiiLiDil  in  the  toUaite  coium  unco  ihv 
cea(ui7  bcgaii  bo*  been  inlialUed  iu  kdmonl- 
edgnt  vlolUIOD  of  Ibo  tlieory  on  wlilcti  tbe 
teuiM  I*  eHiUDoi  to  lux  Ik«d  orlgintll/ 
feuodcd-  ChcmlMry  hM  bMa  aduUnad,  fiff 
■Baiano*,  into  lh«  eoune,  on  Ibe  greiind  tbat 
il  U  invponaiUt  tbat  (veiy  wntl-^ltiuitlad  mui 
■iMUld  know  (DiDinfaiiig  abeul  tli*  oittincotoiy 
mmpaliioa  ei  the  natUr  vliioli  tuireuiidt 
faim ;  oaiitomy  and  pbyalolagT,  bscouM  h« 
oui^ito  umlantaDd  (be  itnMure  ur  hi*  uvn 
friDiooad  ilienmotlaiiaorilaarraml  oripux; 
and  mincnlogy,  geoloify,  botaoy,  |>lijtK«. 
ctf. ,  fcr  tlmllar  ntUltaiiaD  raetona.  Ku  irrvat 
il  the  niultlpUtity  of  aulvKtt  ot  pntwiit 
tauciil  u  to  tltitroy  Dlt(i|rtb*r,  iwpcoiitlly  in 
but  jcnn.  (Iio  diami'tcr  aieilMil  for  tlio  vol- 
lielato  ooune  oa  ■  ayaUm  ef  mgntal  diaei- 
rlinc. 

U  la  time,  aa  it  appMM  to  ne,  that  ne 
abould  (vrUe  our  theory  of  collofflato  educa- 
tion, with  a  Tiaw  to  make  II  ooiiCbrm  a  lllllo 
caai*  ivNily  to  our  KtuuJ  inetior ;  or  tliat  we 
abmild  iD'xIil'y  tnjz  |ini<:tioo  in  make  il  luuciiv 
nlie  mol*  nearly  wilh  our  llieofy.  Tlie  moat 
jixUDiaua  courw,  appatmily,  would  ba  to  ad- 
mit, b>iaaMaxlaDt,botliaperlMof«hni]|eal 
tbe  Banie  lioit ;  and  Willi  Dili  would  nMM- 
•orily  follow  ilie  Introductlaii  Into  llie  aj'ilem 
of  iiutnK>lT(qi  nf  tbe  tlomcnl  of  plaetidty. 
p*rmitt)DS  it  lo  be  varied  In  Iti  ctiaMtMr 
to  awoainiodaie  ibt  aximodm  It  di&ient 
mind*.  Th«  doelrine  tbat  all  nrieOee  ef 
mind  may  beprofltablyaelilceledtotlieaame 
nlumiioniil  rqitman  Uadoelrine  wliicb  Itli 
DM  aafu  lo  admit,  unlvw  wf  cmtlnF  iisa|<|ilicii- 
lion  lo  tlio  ntxl  f  iMnnntAfv  slae™.  The  true 
tliKvy  of  edutwiion  ii  nw  ihal  tlicory  which 
aima  profcaaodly  to  aooura  tta  all  miD'i*  i<Un- 
tleally  llw  aama  daaeription  of  dcrotupinMl 
and  te  fom  erary  mind  iolo  alwJiildj  tbe 
•ain*  nraldi  but  tbal,  co  tlu  other  bind, 
which  anCidpaUa,  aa  InaThahle,  dlAroDoaa 
vhioh  no  anenal  InlltMncai  can  oTar  tooipal 
rffxtuaUy  te  diwppaar,  and  «  bith  adapta  lie 
(iilture  v>  IbeaelnwadicablB  and  irrepraaalble 
dil^rvana. 

Tilt  lint  buiinoa  of  (<lunrtlon  I*,  lli«ro- 
for* ,  to  find  oul  whal  tbe  iniliTldunl  la  At  for ; 
Ibe  next  ia  to  Dlake  Ibe  tantt  o(  him  ill  tbut 
for  whlfh  ho  1*  Bt,  and,  actordinic  to  tlil*  true 
tboorv  tt  a  aubifct  wliii.-h  plaiaiblo  apecnU- 
tlon  hai  diMiu  rt.rj  much  to  otncura.  a  «p«Aal 
ayiij'ui  ui  tri'i  nlnir,  aila|4ed  la  the  Idkaynttni' 
aioa  of  thv  ludivtdual,  t»  jiW  aa  dlatloctiy  iu- 
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I  Ibr  tb«  Immt  jar*  of  ■  Uhanl  oloa- 

oaltun  M  k  ««N*nl  ana,  t/i^Miij  en- 

■n,  b  far  tbt  iwttoL    Aixl  U 

^hlUHff  Ibflon  that,  if  U  thU  kitt  pctfed  tha 

Dlbpcraiillwl  tobllowtb*  bemvUc^ 

I  frnvlou*  tninlsc  htn  Mrrad  to  dc^tefi, 

I  choiM  will  bll  ufoa  thoM  tludka  ahloli 

K*  la  liuman;  wtth  bto  bcM  vMtoot  uj 

nfBn«io  u  ttM  qmikiti  vleiber  tbcy  an, 

to  tlu  aMDSHn  MOM  or  tba  twad,  "  emj'" 

rtttUn  or  "diamlt.''    tot  that   Mm 

•••H7"Md  "dlfflailt"  H  NffUod  W  Mt- 

[itM*  trfaloh  Moenn  tba  urtelirwiiDdlBg,  Mlnii 

ftvo  ^IM  diflifftiit  Made*  of  ifcUtlon. 

Kft  niralal  pnnrit  b  aw7  if  tl  be  4i>t«M»- 

,  no  nalMr  bow  mmU  tbo  labon  ita  proa«< 

I  dfOMiKbi  aacl  no  timilu  puruit  ii 

;  tf  plfwiny,  nvn  though  to  IbDow  It 

'  onMt  tho  a**anat  ami  tba  Moat  pc«>i*t- 

nrtjwMtaTiiniliinninifiliiifliiiliba    And. 

I  cenofiarBtioa  cf  the  trutb  of  Ihii  propon- 

p«on.  It  ma;  bna  ba  Maud  thai,  to  Columbb 

Collogo,  UBdrt  tbe  ■/nciu  wbiah  ponniM  tko 

nuaobcn  of  tho  umlor  clou  u  Mtutt,  for  Uit 

:  nsMt  |<W1,  MwIiM  abich  Ibc;  prrfor  to  ptir> 

(•uft,  that*  I*  a/>  lark  oT  lOliuMnn  for  a  lub- 

I  «nmiB««ilr  tvportad  to  ba  ao  dilllcall  and 

iMddtoc  aa  Uia  oakutiB,  or  ■■  obatura  ai 

I  toMapbtma;  nor  la  than,  on  tho  other 

jlund,  «av  abnrvaVle  (mdomtoanoa  to  tlw 

ButBlwr  who  aolKt  a  bnnck  ao  hacinaltos  a* 

phjilta,  w  M  I'tsetioal  a>  tochBoloff;  ot  ohtan- 

bny. 

Tho  dbtribnUoD  haalaM,  Id  IM,  afupKod* 

mtfftly  OQul  anHHiff  aU  tbo  ftndtfi  utwDtcd 

~  roptbo.    Asidlhb  icaolt  b on*  wUcti  no 

•U;  look  fix  irhttD  pantlcl  comata 

ritndjr  u«  oOtnd  to  the  cliolM«f  tbcftn- 

fdaot  during  tbo  UUr  ram  (^  the  twdHnlo 

oan*,  wbalevn  might  b«  tnio  if  tba  (dBtv 

ran  iMulg  ai  Uw  btKintuns.    For  tha  oflbct 

[«r  lb*  rarlr  }«««  of  tntolcff  b  to  Wag  ont 

|4b«  cbarutu  ottmii  indlvldntl  odsd,  and  l« 

'otCTmiori  what  an  lla  nattn  liBoaTMiMdac, 

Dd  vb>t  it  i*  povible  to  nuka  of  Ik    And 

fttoQ/Ii  tlic  doiftrloa  that  all  flu  bcnUla*  of 

Jl  mindt  ahonld  bo  dardopod  •»  lb  «  pai»- 

"  ~  I  b]r  apprapriUa  rdiKOliunal  aatrtiM  a»d 

I  b  a  tru*  docUine,  JH  Iha  docUina 

t idl  fiKutUM  of  ti\  niisil*  m  aquaUr <b- 

•bk  of  donlofimoM  b  ■  filboy  wbiA  no 

htonod  educator  will  iliiak  of  tnaSulato- 

That  ov«sy  bcnlt;  abnutd  ntrit*  It*  6ar 
nt  oTIbMHtnic  ttuntien  b  mnainljiiut 
I  ri^  bm  lo  eipKt  tliBl  Uib  Ur  meant 
that  «D]r  amount  of  indjvidtal  mtuarti, 
ow«T«r  bborUma,  will  •ocnra  tii  eviiiv  In- 
dividual na  ftinal  povor  or  duaco  oT  ■luona 
In  any  fivto  <Ut«etIon-4a,  (hr  tBataaeo,  Ib 
poMTf  or  ■Uhtfliaileal  mHanfc— b  aa  Buna- 


aoaabla  aa  to  oxpoctthal  era?  aipiiiKita 
Donor;  may,  b;  pfOfcv  can,  W  mtilc  iqpOf 
proMe  of  Anili.  AOer  aUihUhin  Viuidt 
about  the  dcalraUUlj  and  the  tnipenun  tf 
■ynaetflcnl  aralnl  derctofcoeiit.  ual  tl  Oi 
dnijr  of  ahapincilM  edncatkotl  c-^1i 
■  Ttoir  to  MOON  twh  a  dotckpnoi/ 
pie  IbM  la  that  all  ■toda  d«v«lop  ibuwi-'ii 
VMTsnietdaaU]',  JmI  w  cenalalr  a  tlat  W 
AnMniiMnb  oyMalUn  Into  flOmoipr- 
MHrical  flgatoa  i  and  ilut  h  b  Jds  ■  b;*- 
tenlhrtbo  adaoatlonltt  tobokbtiluil^ 
oenfttnDlQ'aftd  pccftcttcti  of  nitnti)  ja^itf' 
tion  among  U*  paipila  wkkb  bM  laa  * 
tsud)  lAtbttd  on  •■  the  end  at  nbiiii  rdat» 
tlon  abould  aim  t«  h  wouU  b«  for  tht  < 
bctoatMnpl  bj  htaadcnoelooompdi 
ealti  to  tfjiilallba  tot»  apbem. 

no  great  aril  of  tho  toTEiiabb  < 
ton  «t  Mod;  In  our  coIUgca  tl  tJii  | 
tiroo  b  itMt  k  imkea  It  tn]]>»&Up,  tt  I 
>n«rtbaiDd«4'lh«ao«»u<l  iri-UEf  U»i 
(o  tcnifc  an;  vut^MS  with  eaiUIaele?  I 
oiagbnaM.    From  an  eiaainalios  t4  lt*l 
gnenma  of  buDuctioli  to  CalnioUa  ' 
Ibrtbe  jtmior  aadaeidoTTna— 1  idrtl 
own  ooliop  TalboT  than  aaotiur  that  nj% 
nulls  in*)'  not  letm  toTidioiu— it  i 
ItMif  avot;  «iodBni»tf«  atmjiUeiat 
vnry  anbjtct,  tftd  it  to  orte;  icbjcel  i 
be  g^VM  an  t^aal  {VOfortiao  of  tb«  sti 
dne,  no  alntle  anhjMi,  If  pumwd  wstf 
owlj,  cooU  0001)7  '  loiter   |Mri4d  i' 
abonlaDionth.    UovUk  ponatblaMl 
raniB  a«H«ltonTy  cither  to  toitrnglarl 
iMimrftom  Mth  a  alata  of  ttdogiMl 
Thcfo  b  »o  tMoed;  lor  ibe  «iil  bol  T 
fonnitltog  tbe  aledenl  to  ri>n(«itnl«  U>  1 
loRtlon  upon  thou  (■bjoct*  *]Adi 
ic  harmnny  wVih  UaMnlvtbFni.iiDii 
tbo  otbtn  to  thoM  lo  uliooi  tliej  intt»  i 
be  more  aMtfUble. 


Dt  LA  rxurre  o.v  soctjowL 

No  npoloftr  >«  needed  for  prfn 
(li«  long  ankle  of  U.  de  Lavelvrgj 
rcpl.v  to  nerbOTt  Spnccr,  top4liin 
th«  lallor'ti  bvicf  n^iniler.  Tb  <' 
Klon  Mate  •odallst  ii  a  nun  ot  i 
who  txdl«v««  in  Um  extoiuioB  tti 
ponren  of  goreramirDt  for  lli«  i 
pOTpOWl  of  philonlhrniit ;  nnil  i:  «V 
aotnral  UiAt  he  Bboold  ace  tlio  hmO  i' 
hr«ald^  tlie  fnrro  of  Speoccr''  cr.^ 
inMit.  Bot,  qiitto  regmrdlcia  ' 
rewli,  lib  [liipcr  ia  of  Intarwi  ^  . 
Toalinjt  tho  ooodltioii  of  intod  i^  * 
nail  adioltted  to  tw  vtroof  lo  poIiU* 
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■J  ccoMuies,  bat  irbo  iJiair*  meb  a 
■iRl  of  fasillartt^  wilb  the  •leioento 
of  Mill  kUoc*  aa  gives  raDftinon  to 
Ui  txfimoa.  NotwittHtandiDf  Ita 
cmHi^  itoMiuiM  and  inaocvTMr  ia  bn- 
pMlul  |itrU  oT  IiIb  paper  iaa»t  go  I»r 
Ulmfair  oar  eonfldeneo  in  tbe  islcg- 
lil;  (^  bit  int«l]Mti)al  work. 

TIhi  inwt,  for  axaiDple,  cut  we 

ten  )■  tlie  iDfonnation  or  tbo  tLiakins 

sftBM  vho  aays,  "DBrwIn  borrowod 

Ui  Umi  of  tbe  rtnigi^i;  for  ciif>tcnco 

■y  1^  MfTlval  of  th«  tliieet  from 

lUitiUh  ftotn  wbom  bo  nUo  dronr  hi* 

iWiw  of   OTOlutioo   oud   truDBfunu- 

ta'l    Now,  "tlio  ^trujiKlo  for  oiist- 

lBgt''taoertaiDl/  not  lui  iil«a  bclung- 

ii(«tlktr  to  Darwin  or  Ualibos,  but  l» 

AroUer  tbu  both.    And  m  abM  witli 

lb  riiDci|>la  of  t]i«  '*enrriTal  of  th« 

torn";  It  b  a  formola  of  Ilorbcrl 

tfttetr,  >dof>t«d  br  bin  lo  rvproRcnt 

Bw  M»e  fdn  lliat  Mr.  Dnririo  ex- 

tnmm  b7  the  trrm  "luttiiral  aeleo- 

Hm";  bat  the  oonoeption  iit  foand  in 

)W  wriltn^v  of  the  Mrller  oatumUiiU, 

mi  what  tbo  modern  tbinkors  havo 

tee  la  siioplj  to  work  out  neir  nod 

bportaot  tiow»  of  Iboir  rtaulta. 

H.  de  Lareleje  <oiut«iiUy  apeak  a 
in  Ui  artkle  of  '•Darwin's  idea,"  udJ 
eeutaBilj  niiacoBCMTw  it.  Wbnt  Mr. 
Darwin  did  woa  to  allow  how  lh«  idvoa 
«r  prindpta*  or  ooodiHoM  of  natiir« 
laawn  na  the  atraggle  for  exiateiue  and 
tba  aorvival  of  th«  Stteat,  tot,-«tbor  with 
llcreditT'  and  vahatiun,  fin  ritt  to  ne» 
tpmim  of  plania  and  aoimsl*.  It  wils 
m  Uta  bolflORtDfr  Mrict)<r  to  tho  Rpbero 
of  Mfdo^col  acienee.  and  aiming  to  no- 
eoviit  rattooall/  for  tbo  ssrt*%  dlv«rel- 
Uaa  of  kinds  •mong  orgsoio  beinga. 

U.  do  Larol«70  not  only  mlttippiv" 
haada  "Dsrwia'a  tdca,"  of  wbicb  h« 
la  ooaAntl/  undng,  bnt  apeaka  of  it 
H  wmttblflg  aaliod  apon  \>j  Herbert 
SpMOcr  oA  applied  by  bim  to  humM 
'■J.  But,  in  th«  flnt  pIiKO.  Dar- 
bad  Dolblnit  U»  oppir;  and,  in  tbo 
plaooi  Sponoar  was  In  the  fi«)d 
Ibb|  bibrv  bbn.  Th«  utmtatio  for  ox- 
(Mmm  and  tho  •uni^ral  of  the  Stl«tt 


wera  tdeoa  wliich  Spencer  hod  derol- 
oped  In  their  social  applicalloDS,  traoiag 
out  Ilicir  rcflolta  and  aaiiKmnft  tboir 
ilmltations  In  hia  book  upon  buman  ao- 
cioly.  of  leftl ;  while  "  Unrwio's  idoa," 
beloD^ng  in  ^uit«  another  field,  was 
not  eoundat«d  till  1S59. 

But  this  Uxli7  of  thought  and  nits- 
infonnation  affecting  ibo  fundotiMBtat 
oouoeiitioD  of  bis  Brgnmcot  go  flir- 
ihcr.  Xot  only  di>M  ho  raiaapprebmd 
tbe  "  DoTA-inian  Idea,"  whloh  la  la  fact 
oDtirely  irroloraat  to  hi*  argnntcnt,  and 
not  only  does  bo  coDstanily  make  Spen- 
oer  the  follower  of  Darwin,  whore 
.'^penocr  was  tli«  actual  predceesaor,  but 
be  dlaolosoa  on  Ignoranoo  of  tbo  prin- 
oiploa  ho  proreaMa  to  deal  with,  tn  tlielr 
aoeiot  bearins^  wbleb  U  eomewbat  snr- 
prialng  in  a  innn  who  Toqtaraa  to  toko 
iwue  with  the  leiuliog  sociologist  of  tbe 
a^  lie  aecneee  Spencer  of  borrowing 
from  Pnrwin,  and  applyini;  to  aooiutjr 
nn  tnliamnn  principle,  which  rereraee 
all  thecc|uitioaof  eovommifuLandgireit 
lioenM  to  the  worst  of  ei-iaiea.  IIo 
soys,  "  If  it  bo  rcnlly  ndrioablo  that  the 
law  of  tbo  inrvivnl  of  ike  fittest  ihonld 
be  esUbllalied  among  us.  the  first  stop 
to  be  token  would  be  tbe  aliolUion  of 
all  laws  wbich  punish  th-.'ift  and  mnr- 
dff,"  And  doM  M-  do  Ijivelcyo  reiJly 
oonaidor  tbnt  it  \*  optional  with  any- 
body whether  tbe  principle  of  the  <ur< 
virul  of  the  littort  aliall  be  eatabllsbcd 
in  HOcU-ly  or  noil  Are  sot  tbe  princi- 
ples of  the  stnia^te  for  exi«tonre  and 
the  survival  of  the  fltto"t  simplo  demon- 
strated fuctn  of  nature,  as  old  as  men's 
observations  of  tbo  economy  of  life 
upon  earth,  and  no  nioro  to  be  eeoaped 
than  teniporaCnro,  tbe  stmoapbere,  or 
ftmcitalinn  t  Itccau.te  lb«  Inw  of  grarl- 
tatiou  is  dotitnictive.  and  malutt  and 
kilts  people  dmly,  and  orerywhcro,  and 
wiihonl  remorse,  b  tbe  qatetloo  to  bo 
raiMd  whether  or  not  it  Is  to  he  es- 
tablitJied  orooDg  as?  And  will  M.  de 
LareJcye  mabtain  that  the  only  war 
"  to  ealnbiiiih  among  as  this  heartleaa 
and  cruel  taw  of  gravitation''  Is  to  ^ve 
orerybody  a  license  to  kill}    The  law 
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«I  grarititUm  U  etUblUbeO,  mot),  with 
all  iU  itaAXy  rwiilu,  Jt  is  a  law  of  Intl- 
aiW  beDdtceooe.  KotliUig  romiun»  for 
maa  bat  to  tempt  It  and  b«ed  It:  IT  It 
OBiuea  woODda  wImci  ho  doinblca,  It  ia, 
MrertlMleM,  the  iwndltlon  \>j  wbldi  li« 
wilka;  he  ia  to  avoid  iia  itunrloiu  af- 
feeU  and  Moura  ita  luoTal  e^u.  !<«• 
lore,  or  whicb  man  U  a  part,  laa  iiili«d 
Byat«in,  in  wbioli  good  cornea  out  of 
avU,  and  niffflria^  la  tnada  tribntarr  to 
ever-iBereaMDK  bcneHocneoL  The  prin- 
dplaa  of  the  etrag)cl«  for  eil«t(«i<«  and 
tli«  inrvivnl  of  tbo  fiucirt  arc  Incxornlito 
ordliiaiiota  of  Naliuc,  full  of  violi^Boe 
ftnd  death,  bat  thr«iif:h  which  the  prog- 
rOH  and  ImprovorncDt  and  alovatioD  uf 
Ufa  apOD  Mrtli  tiaw  Wi-n  aceompliiihvd. 
Tbaj  w«r«  in  ojiaratloa  apon  a  Tast 
iwale  ooantlfiM  lliotuiuida  air  jvam  be- 
fore mnn  npp<iar<.>d.  Tlit'y  Lute  beeu 
In  operation  in  hi>  dcTolopmont  maof 
thoDHand*  of  joan  before  he  betpia  to 
btltii  a  conaciinu  and  intentionol  part  In 
the  work  of  hU  own  elevation;  nnd 
th«7  tnnst  ntntintic  In  opcratliHi  ai  luu)i: 
aa  the  prcornt  order  of  natnrtU  tliinti* 
prenlli,  and  tli«  raovenMot  Is  upward 
and  onward  toward  ffroatar  good.  Tito 
■ole  qtuwlion  Is,  wh«tbur  tbOM  groat 
laws  are  to  bo  wis^l/  recognised  and 
matlo  noo  ot  by  man  in  furtherance  of 
thoae  amcliurntioni  to  which  tbey  have 
alr««d,TBolnimcn»»lyronlribntcd.  Only 
grow  innppreciniinn  of  the  aubjci^t,  or 
ebeor  Inti^lk'utiial  iicrvenlty,  conld  as- 
anme  that  thcM  prinoipl<e  re<]utre  the 
aboUtloa  of  the  peani  rcatndnta  of  crime 
in  organ  ixcd  society. 

LITERARY  NOTICES. 

Jn.i.TFi3n,  i^TjinFifia.  mn  S^-UiiCBtM: 
DwIoB  "  Rewaith  on  PHmltlro  JJcrrouii 
STt(»ma.  By  0.  J.  iliwiMin.  Xow 
York:  D.  Appleton  Jit  Co.  Pp.  323, 
Price,  (1.78. 

Tin  main  ob]crt  of  thii  work  by  Pro- 
(cB*or  ttomanci  In  (be  dMcriptinn  of  the 
in*»t1([»llon  of  the  physiology  of  Ihe  iiol- 
nula  lovcii  In  ori^nluiion,  with  eapecbil 
tttttvane  te  demrnlabi;  Ihe  pitettto*  of 
a  nerreiu  lyHcm  In  them  and  lu  extent 


and  tuactiena.  Tba  aiMbor  at  Bni 
fd  10  «applem«Bl  ibo  aesonnla  of  U«  owia 
work  with  an  exposition  of  the  nralL« 
wlikli  b*d  bete  oblalocd  by  other  Inqolr- 
an,  eonotrshig  iha  nMKpbeiogy  and  dcrvl- 
cfimpni  ot  thoM  anfanal*.  lie  found,  bow. 
OTcr,  that  be  noulJ  not  be  able,  wliblo  Ibc 
Umit*  lit  Ihe  contemplated  book,  to  do  fit- 
tie*  to  tbo  labor*  of  other*,  and  ba*  «•■ 
fined  bItnM'U  to  gkios  <^a  aceoool  o(  U( 
own  retcarvhcfl.  The  oerTiKu  vjitena  of 
thoc  aoioiaU,  ■«  *tuilied  by  rrotDHor  Kfr 
mane*,  are  mainly  nlMterlcni  to  tb«  effla 
of  tooMnotion,  the  plnn  or  mecfasnliBi  •[ 
nblcli  ii  complctrty  dliTcrent  lii  llir  In 
tlmce.  aiid  uDlque  lu  cadi.  The  laiMtIf*' 
tiena  ot  which  tfala  Ireatlae  t*  Uw  rs>A 
were  carried  on  through  aJi  auaamen  >p«« 
at  the  aea-*ldc  out  of  the  racalhaa  of 
tvelf*  ytara,  and  wct«  pratttahia  and  «dl- 
tying  In  n>0(«  way*  than  one.  On  llii) 
pdnt,  tin  B'ltbot  makes  Mme  remark*  ■hkb 
fatro  a  fliting  iotroduL-lioii  U>  the  iteiy  of 
ht*  detailL-d  and  technical  cipciincDtl. 
"Speabini;  for  niyrclf,"  bo  sayi,  "I  («a 
tmllfy  thai  tny  adniiralioo  of  the  cxIrrtM 
beiuiy  ut  thcsu  ■nimul*  baa  been  gtady 
onhanivil — or.  rTilher,  I  nbould  My  that  tlut 
extreme  beamy  had  beeo,  ro  to  (peak,  n> 
rested — by  Ihe  oonltnuoui  and  ciMe  ilb> 
K'rraiiun  wliich  many  ot  roy  experigMOU 
rcqtiirfil:  both  « lib  Ilia  vaaadaltd  cyt  aaj 
with  the  microacope  naoaberleM  poiatt  U 
detail,  iitinotleed  before,  became  familiar 
to  lb«  mind;  Ihe  form*  aa  a  whole  «tn 
Impifdwed  upon  the  nicinory  ;  and,  by  coo- 
■lanily  waublnj;  their  neveuienu  and 
ehaoiKi*  ot  apptaranee,  I  have  grown,  Ukf 
00  artltt  •tudylnn  a  face  or  a  laadacapfs  ta 
appreciate  a  tullnca*  of  beauty  the  (a>  of 
irhlch  1*  only  rendered  poNdblo  by  tat 
ptrripi  of  (ueh  ulicnticn  ax  I*  UcnaTidcd 
by  (clentlSc  rc»Drch.  IdareoTor.  awocia- 
lion.  It  not  the  Bolc  ertaler.  !•  al  IcaW  a 
iiuMt  important  factor  of  tbo  besutltvl; 
and,  therefore,  the  iiigbl  of  one  ot  there 
animal*  U  now  inucb  more  to  me,  in  ll» 
mpoct*  in  *hloh  we  are  conaiiltring.  than 
It  (an  bo  to  any  one  b  whaac  memory  ii 
U  not  connccifd  with  many  day*  at  thai 
pureil  form  of  enjoymeni  ■'hlch  eaa  only 
be  eiperimeed  in  ihe  punait  of  lelence. 
And  here  t  may  obterre  tlmt  Ike  worktr 
In  nurioe  loutogr  ha^  One  great  adTancag) 
onr  liU  olher  icieiitiflc  brethren.     Apart 


LITERARY  yOTICES. 


*73 


bw  ikf  iHddtie  bMut;  of  mtoi  of  tlio  • 
I  •Wi  m\tidb  Iw  hM  to  iU«l,  ftll  Uia 
of  bl«  ■vrk  am  MAlMic, 
oJmMTwl  ttom  Umm  nwiv  or  taw  of- 

■^  Mteqhl  U  tin  M111I7  Dt  uawm; 
m  pkfilohGr  i"  I'M  IHfjIior  uiDftU'' 
lUhwk  UVolma  XUS  0/ Uio-Iaur. 
WimlEdMiiacScriiM." 


ftww  «yn  ma  Dkuqe.  By  Ibe  Duke 
of  JlrsjIL  GlMDiw:  WUmd  t  Mc- 
ComlX    Pp.41. 

Tm)  in  ibo  aufaiUiiec  of  a  l«ttiu«  dcllr. 
tn)  ta  tiUfca*,  In  wlUdi  ii  OMutJaNd  llic 
B  wlMthn  uijr  ■cictulflo  CTiJcDco 
ahn  l^t  tbCTO  Imi  oonurcd  •  deluge,  or 
kfivU  lubiBeiscMm  «[  Ibo  Imd  uudw  the 
M*  ortr  •  cMuidentUe  area  of  iho  gtobe; 
rf  ■  Untponr;  dmacl«T;  acragpaiuod 
«tib  llw  ilcMroedon  ot  uimal  tifo;  ■!&<« 
Qc  b4ftli  M  dcrelopnteoi «(  man  1  in  «tb- 
tt  werda,  CMrapandiae  with  tbc  flood  de- 
■at(b«d  b  the  Bible.  The  author  BmU  eri- 
dflMi  ol  mA  a  Sood,  not  only  is  mlrenal 
MUoa,  bnl  kbo  in  OMoy  Mperacial  geo- 
lojiatl  facta :  woon^  tbRB,  tiM  nUienco  of 
Mt  of  rcoMt  marine  j:nTel  oa  mouDtiln- 
Hpi  la  WaIc*  u»I  otlior  oonntriei;  tbo 
bM,  wUh  lu  nbamlast  iaad.«b«lli;  tbc 
eilha  — iiiMalhn  Ibbim  of  Eunpe,  at  the 
wMm  J«»fnMttw>  of  >blob  ha  (lUiioa* 
M^  etU-vow ;  and  the  maiwM  ot  main- 
noib*  in  H*w  Blbcria.  The  eilduico  of 
lb«  WKBipnwnrniiMirn  of  tutn  «lth  tbo 
l^tMBui  «(«  dlMOMod,  and  the  qofslion 
«f  Ui  anHquiir  InrUcaiuIlir-  The  time 
t(  the  fttol  Ib  <i<Maiioa  b  beOcrcd  b;  iho 
•olbar  lo  bavo  be«)i  aboirt  the  ckue  of  the 
itacWpftM. 

Tn  nam  or  (SaKnT.  Bj  Ooninatider 
W.  a  ScMLST.  U.  &  .V»Tjr,  anJ  ProtM- 
K»  J.  H.  80L»T.  P.  a  SaTjr.  K«r 
ToTk:  ChariM  fiottbiMv'a  iianii  P|k 
•TT,  «lib  PlwtnKoM  aud  Uapa.  Pri«, 

Tia  book  ;:lrea  a  plate  acvonnt  of  ibe 
On^  *iI>odlttJii,  of  Ihe  aitemptt  that 
blU  to  nrtWi*  h,  and  of  the  ooo  tbal  final- 
1r  wgewitij  II  boa  bocn  tlia  aim  of  Ibe 
wriuta  M  dcwribe  the  rrfnu  linpl^  a* 
ib«T  movtmI;  anr)  avoid  oil  crittaiam  of  the 
fwMm  abo  loMk  |wn  In  tlienL  Thit  ibej 
bH«  d«M,  ■■  Ibe  DolorkM  maancr  b  whkli 
rak  zxm.— IS 


alt  «taei«o  ou^l  to  b«  hdJ  on  irblch  the 
Mvrld  it  to  be  nltod  opon  to  pm  ui  im- 
piiiial  jDjguieU.  Tha  naUuan  )i  tcRua 
«lik  a  gvaertU  deicriplioa  of  the  rci;ion  in 
itliidi  xhx  leatvU  wu  iwooeoBlcd,  o*  "Iho 
pUooe;  ot  tliu  Put*i  iv^  and  au  mooom 
of  tbc  drcuinpolat  etailuna  wUcli  wetn 
OitabliiliMl  uQ(l«r  lb(  autpimt  of  (lis  In- 
tcnwlioaol  Polar  Oonfcimioc.  *illi  ttlii«U 
Gmlj'a  exptdtlien  ercotualif  beraeae  con> 
noetcd.  Tlieu  are  (lien  aocoiinta  of  circo- 
Ij-'i  Lad;  l''mtiUilQ  Dnj  ci|>odltloa  and  ilie 
I  Duauctxwful  r«II«r  expodlllone  of  iHSiand 
,  18II4,  and  the  detailed  oo.'Outil  of  Ilic  ex- 
pedition undi^r  Commander  Scblo;  aWb 
pucA'etlMl  in  bitnging  back  tbo  *uriivoi« 
of  Grecl}'*  Mtnmand.  Of  the  epiill  lu 
obioli  tbc  larl  eipedlilon  vu  prosccalod, 
the  aallior  of  the  boob  ura  that  all  of  (he 
oficcn  awl  men  "  Itncw  ilmi  the  ol>Ji.>o(  of 
ibo  *o^e«  "U  •oiiiel!iiii|i  above  and  tM- 
'  jond  the  OKliiiar;  tallt  uf  tcificv,  and  .  .  , 
j  felt  an  eamc^tucM  of  purpoeo  wiiloh  a 
!  mere  fiploHiif;  expedition  would  liardlf 
I  liara  callod  forth.  At  eiiT  rate,  whatever 
ma;  liaTO  btvn  tlivir  foclliifpv  ibcj  cortalnljr 
cviond  a  deiennination  to  *pai«  no  palna, 
to  ineor  naj  »xpnitur«,  to  aMome  an<r  r^ 
<|nred  risk,  and  to  lie  iinll]i|n[ini;  In  watcli- 
Ing  for  opiiortueiilM  10  gala  a  mile,  a  yanl. 
or  >  foot,  on  the  Joumcj  towaid  Oreolf 
and  hi*  party." 

Is  TBI  Lm*  DcLTA.    \  yamilTO  nf  the 

I        Scarob  for  l.lvulenani.Cuniniunilvr  Us 

I        Lonit  and  Ui  ODupaniona.  folluwed  by 

>        an  Anount  of  the  Oroel.v  lEcticf  Kiynli- 

lion.    By  Qmnoa  W.  Melviux    Edited 

by  HiiTitLa  Pnttmi.    Hoalon :  HoiiRh. 

too,  Hiniln  &  Co.     Pp.  4ti;,  niih  llapn 

and  niiMiratioo^    Prioe,  (3.04. 

Or  the  •rorld'e  lieroee,  tbe  men  of  (he 
Joannede  Eipedition  wen>  errtninlj  among 
the  nobloti.  tlie  iitiirdictt,  and  the  moat  on- 
durin)^  Wliwlifr  ve  rwanl  the  single  in« 
cidont  ot  the  attitude  iti  oblvh  Lieulnunt 
I>c  Irfmg'*  body  vaa  found,  ■illi  the  anu 
fraicn  itiS  In  the  po»lt)on  in  wbieh  i(  *iu> 
railed  and  bcni  lonMhi*  Journal  too  fnffr 
phiot;  or  irheiber<tcoonaidcrthetrl«l>  and 
eufleriop  and  pluck  of  UcKltle'*  pnrly.  of 
eleren  men,  durinit  their  iryinic  ami  lonely 
journey — *e  «an  alnnM,  and  when  we  take 
noW^  aa  wetl  u  of  thMa  lllddenb,  ot  Ibe 

lilaioty  of  the  cipwlttioD  aa  a  akolt,  «o  tan 
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^I«  mt  villi  Vr.  Philip*,  Atl  ■■  la  all  the 
hT*  kiUiMT  Uw  MMT  bM  no  ptnlld." 
•  Mo*;  hM  iItcm^  kton  loU  bjt  iBflcr* 
liwi  (mo  iKftrow  pwnMot  view; 
)  by  MM  wbu  ba4  •  Mil«r  li^t  w  uH 
I  tn«  •boB  tha  wmU  had  a  better 
tMMkfDT  H  ikn  Ra^DMr  ttdtille, 
t  tttet  Do  lattt*  dnih  BW  the  tituUr 
r  of  Uw  wyadMJM.  Tb«  earlier 
t  lit  Ao  MftiMHt,  ^  to  iha  oMliiiDi  of 
r^ifaiMMWhylfca  i(«h  bcii«  alrcail;  famil- 
hM.UbMll|[ktl7<t«vlla(»a.  Tlwraallatcf 
I  bqtaB  *kM  tfaa  BM  look  t«  ik«  Im)  ■Dd 
Hn  (ha  tod  «(  Iho  aautb  tgr  He 
Tb*  bwk  abomida  witli  in«fc 
•V  M  (mUm  wImi  ANtio  life 
lily  fe  n»  iiMtapt  inmiMaM  of  i(i 
I  «M  abon  «hM  tbr  Om  on  which 
>  iw^  varc  atiiifwl  apBi  ihmigh  iko 
tot  DalM^  UM:  "and  had  It  not 
~baM  hr  Uw  M>|M  atthealiiFinion  eJUiar 
Mrf  of  the  rahber  btaket  iheM  in  ibv  mid- 
dt»  mm  loerluM;  hate  draf^  low  the 
•Mk*  A  MoMf  pieimw  of  Ibe  Mr^U  to 
M  ■•;  be  reduced  for  food  »p- 
li  the  obwcvaiien  liiat  walrut-hnlu 
p  bam  the  aaliHrf  adfaMage  ever  iioiiip 
Mv  hi  that  "tfOM  a  pinch  tt  «a&  be 
faML  ladced,  fnoh  vatnu-iilde,  roaaied 
«Uh  ih«  hair  on,  b  lootbaoaie  at  an;  iin<^ 
Hi  mmf  MNabare  of  our  oonpanr  (Mikd 
•■  li  after  MMMmtng  Iheir  ration*  el  pern- 
Hfcu."  Va  hate  ries*  of  what  IrartUne 
Miih*  ke  U  when  we  are  lold  tbiii  the  men 
dU  not  ndnd  haring  their  loea  protrudfo; 
Ihfetb  thel,'  OBOceuiD*  m  long  n^  tbn  ;olo« 
of  ttntr  fM(  wi^n)  cinr  of  tlic  ior,  but  tbey 
OMld  ttoi  kecf  then  clear ;  and  in  the  ind- 
dMi  of  ihrlT  Bndlti^— harlnB.  in  onhir  to 
keep  aU  iheti  Itunc*  loj^rlbpr.  to  ^  thirteen 
tliuo*  onr  rach  mile — llml,  aficr  mnrchinj; 
tiuiH  |evnt)r-Ste  to  lliirty  mile)  a  (la^  for 
tnu  «ecka,  tiiey  bail  tiera  driftiil  back 
■■onlt'fuur  niilva.  Knaltv,  al  llie  bci!in> 
niaf  ot  ninter,  on  the  4lh  nf  Ani^iiil,  Ihrit 
vere  abb  tad  Klad  to  taku  to  thu  mo.  in 
llnw  beat*,  Thi;  kept  lo-elhci  till  aome 
IfaM  after  (he  liithof  September.  Khi^nUiejr 
wvn  *apnnttd  in  a  (uriou*  *tonn,  aivl  one 
of  the  b«aU  wia  neier  alwnrard  heard 
Iron.  It  ■*■  asreed  thej  Bbould  all  cn- 
ikAror  to  hwd  al  Cape  Barkia,  and  mret 
IWt«>  lion  tbej  iaordcd,  and  what  b^fril 
•Wwf  o(  the  !<■«  paitle*  thai  Hurrired  Ihc 


•c«-tor*ee,  ai«  giaplilcall;  loU  hj  txfma 
UclvUk^freiD  bfat  e«Boipcriencci*ad(iH 
tlM  MUTClirea  o(  XiBdewaa  ead  Xmu  iri 
tbc  notw  leii  hj  Cipbuii  De  Lone. 

The  aocouaiof  lb*  (ireel;  Kelkf  Eiyfr 
diliiin  i>  brief,  bul  ledlSra  to  the  tahitl 
Oraelf '•  aork — tliat  there  if  no  vm  Mf 
OMipvlMt  to  crltieiH  hi*  ooDductot  Ihee^ 
ditlonontthicb  lio«««Mut,  "be^MdaA* 
lot;  that  ha  |>firorn»-(l  ibu  f  reaiett  maai 
of  tdetitillc  work  poatitilc  at  leait  tjipiw^ 
and  made  ^ood  hi*  retreat  from  d(T«>l* 
depot,  until  he  antrrd  at  the  poiol  «<  mtai, 
where  onr  Goremniml  bad  preaolMd  te  4t- 
pofll  fuppUfli  and  have  a  tomI  aaalttaCM 
MITT  liini  and  ikii  liaod  awaj  (rem  Al 
;  'Land  of  Doolallon.'"  Kot  dunt«4  I7 
,  what  he  ba*  iceD  and  ciperlencnl  of  iMtc 
iFBTeling.  Ur.  Uvliille  haa  startol  apahi  l*> 
the  north  polo,  «ti>ening  to  teadi  il,  ui 
to  conlinn  a  IbMo?  bo  luu  fenml  ti  da 
proper  wajr  cd  gelthig  there.  Belteriog  ll«> 
nu  leMcl  can  peneliate  tbe  ico-banierMdi 
b^fond  wbcre  explorer*  iiare  |;nn«,kirl|- 
urei  10  lilmtclf  *  BriD  or  neorly  flim  teeop 
InlcnpcTMd  wUh  fmiucDt  lalandi^  oot«» 
bg  the  Ka  (rem  tbc  eigfatjr^fih  pataMO 
Ilic  pele,  and  that  a  prefierl;  oquipf(da> 
pcdJiioD  can  m»s  this  ts.A  reiura  a^  Hi 
ilie  wliolc  diitanrc  both  way*  being  at)  * 
hmHlred  mDo  i;:iTater  than  hi*  pit;  ■'■'■ 
er*ed  from  Ihc  Jnnncttc  to  the  Lena  Ddn; 
sci'l  he  bclioTcH  iliai  tbe  rendta  lo  eemt 
from  reavluD}!  Ihe  i>oic  ■  ill  nore  than  ptf 
for  all  that  bait  l.ccu  tpenl  in  otbtrtlwtfc 

UiMkltijiiiixii  x-ro  RKToixK  fly  Wiuiui 
A.  IIovxT.  BOMon  ;  I.M  If  Gbrfud. 
rp.S^>l.    rrioo,tl.IS, 

Av  latndatlen  of  Kentienen  enpgid  In 
acicniilla  inrtmliptlon   w*«  formed  k  ibt 
opdnft  of  )8BS,iniilcr  ilie  tliwiiataliea  Of  Ibt 
Sijcioiy  for  r*.rehloBl  lUMSreh,  the  objoct 
o[  uhlrh  wa>  Maud  In  lu  pnMptoia* le  be 
to  diamine  ibo  naioro  and  exicnl  of  mj  b- 
flacncc  which  mRvbconricd  hj  oiM^nl 
upon  anotlicr,  apait   troui   aiij  rt<a|piW 
mode  of  pcitppiion  ;  the  Mud;  of  hrF"*     1 
iani,  mcamorlc  linncv,  clairroiajKf,  aitli!-     ,' 
lied  phenomena  t  a  etreful  iiiTMiij:MlBa  oi 
data  rrearding  apparltlona ;  *tKl  itt  bt«li}     J 
into  Ihe  |ih*nomena  onimnonl]'  called  9b>    1 
ilual.    Jknionji  the  nieinben  of  ikli  McMT    ^ 
wort  Loid  Bajlaigh,  the  Bishop  of  Ctilbkt 
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k,  PtofMVOr  mVMr  8t*«- 
Dkw,  and  AUrod  ft.  WoUmc 
,  wMctMb  BOBibcr  of  <x- 
vtakA  pbesesetM  «er«  dc- 
tn*  nui  JM  (oil;  Moo«nt«d  (ot. 
npcvn  «■  riwu  cxptrinwnca  made 
mnl  WMiiUi**"  U  ■bom  the  «i> 
df  ikMB  »«a  IntnlHid,  Mr.  lIoTejr 
ral  tfa  pnaant  iMCTCMing  ud  Ng- 


■laeiii,  Tnoitr,  bOMd  oa  Un 
«  of  ibe  kte  Joan  KixavioK  Uo- 
1:1,    EdUod  ukI  canit>lri«('d  l>;  I>OK- 

P^.38*.    Prt(»t.f4. 
kLnnoi,  l»  111*  book  on  "  r'rlnil. 
riig*,"  Md  la  an  ct»\j  nblcfa  bo 
I  ibaM  flnm  j«ar»  ■(»,  cm  "  The 
o(  ABDula  hnI  Fluu,"  pMpauiul. 

•ripnal  and  MHklnft  *ton,  lod 
p  M*  Una*  of  imtdT  iiuo  tb*  oci 
I  BBaJtiaM  at  primiUvo  aodrtjr. 
wkia%  the  iDTimlgaUaiu  o(  nUch 
iHfWlOM  wto  Uic  Gm  tniiti,  hi* 
,  «boa  Ua  ckret*  ■>■  ml  tltDrt,  bc- 
n*aklo  U  pertcotMi)rthinK  farther, 
■■  and  denh;  tat  not  till  fae  had 

Ttowi  itcetred  raapcotfallj,  00a- 
t  hi*  vn  adnd  by  aew  fad*  and 
laeM^  asd  nade  s  pan  of  lAo  b'ght 
kleh  the  emiiiuKil  ttudf  u(  u> 
If  wnald  b»  tomiMtod.     It  ■>«  hi* 

U  baallb  and  atinwih  had  bmi 
I,  !•  oadrrtalio  a  fc<*itnl  warii  un 
itan*  of  lb*  ntSeat  faaiiulo  wclo- 
■  pmkuUr,"  *aji  U«  brolbci,  "he 
ha  >aa  able  10  (In  a  miidi  mora 
1  imI  iBuUgtble  new  of  th«  oo»> 

rari*  or  i»dcT«kfied  oanaianlliea 
lUm  ihat  had  pK<rb9wl]r  ben  ef. 
Ihapabk"  Uh  NMarah  beb«<it 
■■Uk*  aad  far-RMbiiig  kind,  aad 

ihMOMof  "a  m*  iarge  appttraloa 
M,"  be  [mpunl  "  id  propaK  (he 
^Bbn^-r  Tork  bf  tiM  iandin);  a 
^K  (7  ulilcb  he  h«ped  to  char 
^M  a  badT  o(  oftako,  the  prei- 
B*^  MMtd  lo  option  an  ot>- 

lilt  fifu  aypHdailan  at  M»  «piw 
iRSmHO."  IKU'todratofdiK 
ri  rvprrvwnl  h;  th*  Uioorx  that 
Df  Srlait  oailaf  (bo  boadAlf  of  (ho 
«  (bi  alllmala  (odal  i«it,  «k)ch 
r  oM,  had  rvrandT  lokra  lt> 


moM  hnpoctOBt  and  ioflMtitlal  ihape  In  (bt 
■rentit  of  Sir  IICIU7  Hnlsr.  Tltla  "criilcal 
eaay"  bo  bad  on  liaiidi,  aMblcd  bj  bU 
bfoiber,  who  mow  eonifietea  it,  nad  had 
carried  out  (o  acvai  «t  tlio  n<aL-t«m  chap- 
wn  «<  tbo  pnacnt  Tolome.  aiih  sot«a  «n»- 
bod^itig  hk  tfovi  a*  lo  other  pula  of  the 
»«ric,  when  be  dM.  The  w«rli  t*  mom- 
niOjr.  b]t  the  dreanlaiKM  ol  Iho  cMe, 
•on>*lwt  poltnical  Id  form,  but  not  whoUr 
f«^  tor  (bo  latter  pan  of  It  la  larRotjr  d»- 
TOUd  to  tlio  iHiUdDK  up  of  0  Ibeoc;  of  tbo 
origjto  of  ii^alton.  In  Iho  counr  of  vtilch 
U  became  nenvtarj  10  go  into  (ho  Kbolc 
i)etMfco  of  the  Lertntc  and  of  (be  family 
cwtom  »r  the  Btndoo*.  "  It  bai  a|^*rcd 
at  ail  polals,"  njt  the  editor, "  no!  onljr  that 
the  phenomena  dealt  vilb  arc  not  Intdligl- 
t>t«  on  ibo  paliWcbal  theorr,  but  tb*t  (bey 
c«rr7  lU  tutfc  U  a  U*^  of  tcoielr  prior  to 
thefonDof  the  fmiiy  irhtvh  hu  a  (alber 
at  ill  heeditothettageof  {lolyaDdrT,  isd  to 
(he  forat  of  tbo  fanilf  foundiMl  upon  b)n- 
•bip  through  vomRi  only.  The  m^vncnt 
ba*  been  tbmughout  oonnlrueilie  a*  *ell  m 
etitinl,  utd  no  alight  part  of  the  work  ii 
puiel;  ooMtnuRivc." 

CxnT»  S»TEi  CemramiKi  or  Fmt  juip  Fini- 
RHiHL  Report  <d  the  OoinmiMiwiei  for 
IH8S.  WaAlngton :  Goi«iTiuiont  Prinl- 
iDgOace.  Pp.  1,101,  with  riatea. 
Tk  comtiilMioa  ha>ing  completed  Ihe 
tenth  rear  of  )u  ■urlt.  the  report  takci 
general  noUee  of  what  it  bM  atmnDptlihcd. 
It  wai  fermed  prtniarilt  lo  lni-e«tigate  the 
■nosed  drcmae  of  food-ftxhe*  ia  Ihe  I.'nil«d 
SlaUs,  but  had  added  (■>  lla  diiti04  in  ilK 
•teood  jear  Ibit  of  premtiiins  (he  pnipaga- 
tion  of  Biih.  I{  lia*  aetomplithod  muoh  fur 
Kionce  by  protcBUog,  or  aiding  trthen  to 
pKMrcale,  (enearebra  tnl«  (be  pinoral  natu- 
ral bUlory  of  marine  ifttaial*  and  plant*. 
It  bta  meda  TOr?  large  eolleotimi  of  aquatlo 
ajrfmahi  fat  aid  of  BMrnograpUc  towardi, 
■ad  hoe  fiirea  k  fuO  *eriea  to  tbo  Kailooal 
Uoaeim,  and  «eta  («  •evervi  hundred  tnttt- 
iDison*  at  learning,  eco.  Daring  18S8  It 
HoiTcd  a  pemwMDt  Ma>coe«t  >(atloii  at 
Woed'a  Hotl :  fitted  up  the  Armor;  Build- 
lag  ••  Ua  oenlral  Wathington  italion ;  oo- 
■(dred  alatkai  in  Uaijkad  ami  Vlr^tnlk; 
farthaiedthe  artlUal  prvduction  o(  ojMcm, 
and  the  ptodoctna  and  dWrlbalkin  o(  Ihe 
oip ;  a>d  made  inc|airie*  lata  the  ait<Bii*e 
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deOrauiion  o(  ibe  ti]»fiih  in  t^  N'ortli  At- 
iMrtkh  Vac  itic  tutUN  it  Imimh  la  •ilcail 
]U  gtnnsl  iii'iulrio*;  l«  pfoiiiol*  iaipc«T*> 
BKU  In  iMdioda  and  •ppttniiu  of  lUliii^ 
nJ  bi  fliiMag-Twiri> ;  to  dttonnlno  tbt  cs- 
Mat  SDil  ([eiMrml  di«n«tCT  ol  the  olJ  fiibivg 
iMlUlIt*  and  diKOiv  ii«w  oiuM ;  lo  imiinivc 
m«UiocU  o(  ciirins  and  packli^  fiiih  tat  rhc 
Bwrlcrl;  and  to  conllnuc  iho  wurk  ot  In- 
cmaring  the  nipplx  of  (aluable  ftstwB  in  ilie 
•Men  of  Uw  Unlud  Siaif*. 

Bcroar  or  w*  firauriox;!  or  nir  Cxmx 

Bndiu];  Junu    31),    IHHU.      Waoliingl^n] : 
(iurvnuumt  I'liuiiu^  UflicL'.     V\i.  (iJ;>, 

Oxx  bunilcol  ond  iiiopij -Ciiur  ataliana 
■era  nmtDtftiuuJ  ai  (l>o  <to«i:  of  iho  f«iv 
eovcrvJ  bj  ilie  rv-porl— one  h<uulf«d  and 
(oti;-niDe  on  tbc  Ailuntlc,  tliiK]r.««Tn  on 
the  liikvB.  Kvi;n  on  the  l^dfic.  unci  one 
at  tliv  I'nllii  of  tha  Ohia  Tbv  number  u[ 
illu«l«ra  Id  doouincnl«<l  *ctiw)»  and  inuill 
boale  nos  4)0,  in  wliidi  |7,S4S,T!i9  of  prop- 
en;  and  ifiW  p«noaa  oare  Involrod,  iibilc 
tt,GTI,700  of  ibo  propcrt;  and  4,031  per- 
ioiu  vcrc  urtd,  and  oni  ihipirm-kod  per- 
*ona  Rcitt  auccorvd  al  the  (Lniiocu.  Tnctity- 
l»o  olbtT  peisona  were  rmcued  who  bad 
(alien  from  nharrt*,  pUni,  cW.  Too  dla- 
a«t«ra,  InToltlnn  tlio  lou  oi  liivi,  took  place 
wUhin  iho  iiMpe  o(  ilio  ncttlw!,  AU  of  Iho 
nin«t(va  penont  loal  wcro  enlirel;  bsjoDil 
liumua  aid. 

Bcseaat^M  <m  jiolib  Hut  im  its  AiaoDr- 
Tios  iiY  TUi  EiSTii'a  AmrwrnKBH.  11* 
S.  r.  L»^otKr.  WashitiKton :  Oovom- 
ni«»l  I'tlnling-OiEca.  I'pi.  MS.  Willi 
rialM. 

pRomnnn  I^kolit's  otMerv«tl<a«  an 
almdy  quite  welt  known  to  tb«  Mlantiflc 
irotld,an'l  thrir  iiloolanniTprMil];  aeksowl- 
•d)c»d.  Thr;  were  made  on  the  «1ope«  of 
Hount  Whiiiier,  at  a  height  at  twelve  Iboii- 
auid  feet  abore  tho  wo,  and  nbeut  llir«  tboii- 
•and  (act  below  tb«  numniu  «t  (he  tnoimlain, 
with  npncliil  InalmmrnU  of  Iho  n1i>erver'a 
own  de*l»ln»r.  Noilcra  of  aoTno  of  the  rc- 
aiilH  hnve  liecn  glien  In  llic  "'  Slnntliljr." 
The  auiliDr  riproHen  the  i>i>tn!on  ihui  Itoiuil 
WhlincT  U  an  fiMllent  •titlon  for  tiieh  oli- 
■ortalion*.  full*  equal  to  any  thai  U  poa- 
•CHod  b;  nnj  other  nation ;  nn<l.  upon  hia 
neommeudatloQ,  It  haa  baea  declared  a  (lor. 


ennani  itMrration,  nTiOabt«  for  paipwcBt 
of  adratlfio  Ttafarvk     Profoiaot  Laa(l>jr 
rceonU  *Otm  vt«y  failarwlltig  facU  rcBpect- 
(ng  a  ilmal'daQd  which  appear*  l«  hu^  in 
ilio  Sianu  at  »  oertaia  bri^l  abate  the 
an,  the  allreu  of  wliieh  h«  wat  able  (a  ob- 
•rna  from  lili  eainp,  and  which  appcan  ta 
bo  pannanoit.   Pn»fc«wr  CIpKoct  Kiog  •*■ 
crtbn  iia  otistn  lo  the  locaa  of  CUni.    Itt 
author  alio  DpnlL*  of  lar^logi,abl«bam 
found  l«  be  quit*  numeroua  on  llie  moiiil- 
aln-aida  at  a  oonftilorabia  height  Uwietbi 
timbCT'line,  ai  Indlcailng   lliai  the  nglce 
fonDcrly  oijojcd  a  warmer  dimale  tbaa  )l 
Di>»  hai.    Tbc  relation  of  tb«  obaafrallM 
which  fortsed  the  object  of  Iho  csptdllM 
b  rttj  Important  and  Intcrmiiag  lo  mnot 
•doiee,  hut  too  icchiOcal  for  tb«  vdUCMltB 
of  Ecaenl  rtndora. 

Tur  Stubs  ayn  Co>mLkATinsi.  Ilr 
Dau  Kcw  YMk:  f  unk  &  Wl 
Pp.  S3. 

Tins  worii  Is  intended  to  enablt  iiadnu 
and  oihem,  who  are  Inlcreclail  in  ilw  t^ 
[leamoco  of  the  heaven*,  to  IilvfiUfj  ik 
principal  objena  of  Intcnat  viilioui  rrfir- 
enee  lo  Mar-inipii,  abieh  aa  a  crocral  ililnj 
are  'trj  pvrplciing  to  unprofratloiitl  tt»i, 
01*.  The  plan  adopted  bf  the  aulhet  it 
n«ir,  and  conxtilutea  the  »alo  fcaiuia  tA 
the  wntli.  It  conruta  in  ilio  nnplOTSwMd 
two  aocumiol;  drawn  limo^dartf,  g;l*fa| 
ihe  exact  ilnia  of  lisins  and  nouihlug  for 
«r«r7  day  In  the  year,  of  twenlf-STe  o(  ite 
brlilhtcM  atara,  wliich  nre  mot«  dbtlnellj 
idcnlilied  in  Ilia  text.  From  tha  poiiUcrU 
nt  thex>  "  luiiilrnarha  of  the  Aj,"  anj  <iih< 
er  object  al  all  iilcel;  to  allraol  the  altoi' 
lion  of  ualied-ejo  obwrrcn  la  aodeaoibcd 
that  it  la  Tciy  dllltcall  for  anj  pctaw  «f  a^ 
dinar*  Intclllgeneo  lo  nilittr  the  IcfoRnaliia 
drvlrod.  A>  rach  object  i*  idontiGed,  llu 
(Indent  tan  Inirn  wbatorcr  ia  of  ialMrH 
concrnilnf;  )t  hj  coniulUng  the  wpanit 
account  Ihat  la  given  of  every  owgpiiiMU 
itarand  oonitcllnthn  flalble  In  Ihia  counUy. 
The  aubJL'cl  is  anitahly  btroduetd  byaoM 
iQlcrettiofi;  informalion  eononmbg  lliccaa' 
itcllatians.  the  nomen  and  nutnbt-r«  ol  (^ 
atan;,  and  the  n>e(hoda  adopted  bv  Mlm^ 
tnera  lo  daeignste  them.  It  U  ItluMnud 
by  ««T«r«l  Tory  dear  map«  of  th*  fodiacal 
oonUcllationa,  npon  nhlch  lliv  piacaaf  lU 
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*ab»  VKfj  itj\nXbo  TMF  1*  Meantdy 
auU  Tbwc  niMp*,  «Uck  *hov  aiory 
Ittr  la  iboc  tniuicllailoD*  toUio  Btili  lutg- 
tinj^  «c  uoilcnuoJ  BIO  Ibo  Hnl  ov«r 
p*UM  bMcd  «m  ibo  admirable  ptiM» 
BUiipokMrrutoas  of  I>ra[c9Mr  Plckoring, 
atMrMoraf  OarTanJ  UbMrralctj.  Vit 
ngvl  ik«  Um  on  «litd)  ih«  pUn  u  ImmJ 
H )  Koul  mo,  mJ  tiM  eii-mtion  of  ihu 
■•ilMmaformod  to  ii.  "Hit  amngtnwu 
HifKMiJ  the  dIrMtiaDa,  in  Uib  ublo,  In 
At  (bwtt,  ml  in  lb*  iMt,  uv  dear  and 

tWKTaphs  fram  tb«  Ijuiiic/  ^lioal*, 
if  Lu.i»  E.  PiaiaiDDt  Ni-ir  Yoik  : 
X.  L  Kctl»ss  Ji  Co.    Pp.  ca».    Piiw, 

TMi  nhmtloiiat  iriKliI  wu  cUrlldl  a  fvir 

JW*  (go  bf  (lie  report  ol  tbc  gml  (hlnj;( 

<ku  wtrc  going  «rn  In  the  adbooU  otQalncT, 

luMdMactUk     A  no  uiperlDtcDclanl  hod 

twi  plaeed  otct  :hrm-~Colao«l  I'rancla  W. 

IMh>— wlwlMddmredtobreikthrouglitlio 

Mlaf  totwallMB  nd  Tomine  wiiUin  sliloh 

4(7  «cre  bde^  roa*iliKd,  anil  to  IdTum  Ihm 

Am  life,  aponlaneitj,  and  real  imgNM, 

TbatoMof  ibe  acfaooU  anil «[  ibe  iMwif*- 

UB— which  aruADt  new,  boKcrer,  l«  maB;, 

tal  (M  lew,  i«achen  of  rare  gealn*  fur  their 

■tab:  >4p)iail  *JiM7,  and  Qalocy  hwamo  a 

rianot  IinjiMnl  naort  fur  perroni  hii-ini; 

at  hmrt  ihs  lDt«retU  «(  real  tnitnuDan. 

Asaag  iboM   who   vcbi  then  wa*  Ulai 

hraUgv.  who  rrooidc^  what  die  mw,  oad 

IM  pitiliilica  Imt   reMrd.     Ri«  ukci  (he 

hiM  the  ■ohool-room  a>d  li*  diflermt 

dijr  after  dsr,  aad  eibtbita,  In  her 

p(inic4  MeDaat,  ■  tnui*ciipl,  exact  aa  h 

■^  h^  of  *  hat  oooamd  thoro    ill  ml  riling 

In  the  latche*  atartol,  now  ttu*  tubjnH, 

M*  Ibal.  and  |Mtleallr,  aiiil  with  taci,  drew 

•n  •taevf  r  wiggamd  ItMJf  to  each  of  the 

f*|ll)  apott  It.  A«  the  bwoni  a/»  adranetd, 

A^  Aa|w  Itwaieajraa  Into  i  kind  of  aja- 

iM,ifaa  Dperaiton  of  wMdi  fiio  aoaltvn 

IhialiA  of  Iho  putitl*  to  atJf^ctlqa  and 

hfcpidawi  dilnhlaii.  The  nuuMw  to  whldi 

Am*  aeeomU   are  mHlnvd  juaiiflp*  the 

•CMdMftltlaof  *■  t'cB-1'1>otognipht"whieh 

ttaltokbaar*.     Th«  awlhor  la  eaitfal  to 

MMherf<'llo*-<*Mh«nihat(te«'nvple- 

lOMMabe  itivaa  mv  tM  to  ha  cnpln)  fiom 

hi  m  u  earn  ai  tTpoa,  after  Klilch  kocb 


en  muai  tonn  Ihi'lr  own  melliodi  Mtotiling 
lo  the  ticDt  of  ilidr  ■iilnili  aji*i  the  liiMd  u( 
<liildren  tlKTharaladai^  TlircwMIIal 
fvaturet  of  the  Quiuc/  nwtliod  ai«  fleilUU. 
Ijp  and  apoalancltj.  What  u  called  lij  that 
name  nJght,  ia  the  Imndi  ot  n  bwudnMO 
Icaclw,  beuomu  la  dead  siid  irortlileta  aa 
any  wf  lUc  ttmiil^ped  foniu  It  li  iiii«idcd 
to  >u|)pUuu  It  It  ica  iipii-it  tl'M  iiiual  be 
cauRbl,  not  aiijr  of  ila  particular  luodel*  ful- 
lowed ;  and  the  (uootM  of  il«  cMcutloa  will 
depi-od  muai  lai;golj  upon  tbe  poira  o(  the 
IMchvrtoatrikoaiiiawayat  liiaOKu. 

Uottitirr  ExncRttatca  or  ni  CdNxicTicrr 
MDTCAt.  Lira  UtviuiiCK  Co<tri.HT,  of 
llantenl,  Ctemenicui,  from  loie  to 
Wn.    lUtttwid,  Conn.    P|>.  »1. 

A  nun  of  thittj'eavoo  lablea,  vhoa  ioR 
Ibo  morlallly  tewlla  ot  aa  oMuijr  Undt  «r 
pullciei  or  cIoaM*  of  luurtd,  Moompantad 
by  a  tail  •ipUInlng  the  laole,  and  oalHng 
aticntlou  lo  tbe  nwra  Inipuiiool  of  tb«  r» 
•ulta- 

Tkk  TcninRitA  <r  rnt  TtmiAa*  FonMo 
noxi  nr  Tire  Wattr,  Uj  L'dwiku  D. 
Coi-K.  Waaliiiigion :  GoTcroiiipnl  Prinl- 
iti);-01Goe.    I'p.  I.uou,  nitli  ISi  PluUtL 

TltiM  bulky  quarto  \»  "  Book  1 "  of  Ibe 
Toiirih  roluioo  o(  ttia  fliinl  rrtiOTts  ot  Ibe 
Haydcn  GcolOf;lcaI  »iurr«j,  Iih  imparl  la 
palwnitological  adcnc*  b  of  much  tl^lO- 
eaoo*.  for  k  ooittaion  a  grtvt  number  ot 
Mpcdc*  and  (^iinr*  of  rertchrato  anhnite 
from  the  fertile  tertiary  beda  ot  the  W««i, 
whirh  had  not  boon  prvvlouijy  dUoortrcd. 
lioiaa  of  tbcae  flU  gap*  in  the  cluln  ot  ape> 
cjee,  and  make  the  aoDnoMiuu  and  ibe  eonrae 
of  dtTelupmont  more  plain  Hum  ihoy  were 
boforc.  TTie  wlioln  colteciion  rqirrai-nU  a 
part  oqTt  of  ih«  ro«uli«  ot  the  Kscarcha 
which  llie  author  prootriitcd  cither  pciioa> 
ally  or  with  (ho  nid  ot  hfa  iminp-l  ar>^lanU 
durinit  the  ciplorliia  i>OB*nTi>  of  IS7*.  IBTS, 
IB77,  16TB,  18TB,  \tiw  and  1S8I,  and  to  a 
lOMar  «it«nt  In  aome  of  the  inti^rrcniDS 
Tear*  not  rccoMnJ  hi  thi'  lidt.  Tlip  ri-gion* 
la  ahicli  Ibo  exploration*  were  cnudiictol 
eorer  pAttinns  of  ihc  S'a\^  and  TorTllarlte 
Indudftl  bL-i*ecn  DrIlUh  Anwrica  on  lh« 
nofih.  the  •imicni  boiindarlv*  ot  HInnnota 
and  MiutiTiri  on  the  enn,  the  norIh»iii  boi^ 
den  of  iW  IndianTerrltoryood  ArlMsauid 
tbc  middle  ot  Kew  Uexloo  on  the  eoolb, 
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pRMcii  toldiM  do**  not  ladacte  all  lb*  r^ 
Bulu  of  ProfaMor  Copa**  rcMwdu*,  foe 
ai>.jtber  li  lo  tollon.  ProIoiKir  Qajitan 
well  Mfi  «f  tb»  whulo.  In  kU  Ittttt  mii»- 
Diiuia;;  tha  i*iian,  ibat  -'  ilta  uDount  ai 
mm  niatwr  loaanl  Ilia  origlM  and  \AtUirj 
(it  Uhi  niamtnallaa  graupa  broogM  ugnba* 
bj  iho  author  In  ihoM  two  volumes  U  moal 
«3itraanllaai7,  and  will  prolwlil;  narcr  be 
rajtaHcd."  In  IM*  wngla  *«lum«  arc  given 
tlu  nRobrata  of  lb*  Booene  and  of  ib«  Low. 
cr  Ulao*Mi,  lc<«  tbe  Uo^laia,  wUb  dsaorip- 
tloM  of  1119  fpecioB,  wbicli  ai«  rcf«rr«d  to 
1 1*  gencn.  Tbo  aslhor  *uina  up  U (««i  im- 
porUul  r«aulti)  (hat  liaro  aoenml  thnju^  tlic 
MtMrclM  imn  Ml  forth  in  tbe  disaarenr  at 
wn  gdKra  aad  fanitlw,  atnong  wliiub  arc 
Ihe  dlacoTor?  iif  Iha  (^logouvtia  Mrlca  of 
tba  Oniiiii'.  or  dogi,  aoJ  tli«  Mint  of  ti>« 
ancMton  of  tb»  Fdida,  or  Mt)i.  A«  tbe 
book  i[U  BtcrroijpMl  in  1SS3,  oil  omdu. 
*lon>  of  luier  itnlo  (ban  tbat  aio  ncoenarilj 
axcludnl  from  ll ;  but  Ibo  oiithor>  final 
oonclafloni  from  (lio  niaiorlal  dcacritjod 
ni«  tnoirtlj  (o  bo  found  In  a  acrl»  of  illun- 
tratod  anlclca  bo  boa  been  puMUbln|[  In 
tlie  "AotcrloD  >'alunitUl"  in  tbo  yonr* 

The  Trji  Lims  or  [Ikaltu;  on,  How  Di». 
US13  jju:  moncnc  «jid  rmii'icxTi-a.  Ity 
J.  K.  llLtmi.  U.  D.  rubllnhod  bj  Uio 
Author.  llaltl[uur«.  I'doo  {by  «ub*orip- 
llua\  t:t.OU. 

A  r*tn  of  thiK  boob  »a«  publi'liod  tvt- 
ani  jrnra  ago.  The  tidiiion  liarint;  bvcn 
exhauated  for  moa;  jm*,  tbe  inntUT  ba< 
bmrn  rtvlBMl  lo  bring  it  Up  aiDn  wilh  llie 
prui^mM  of  the  a:;*!  Bad  aa  onlireljr  now 
pui  has  l>r«n  b'IiIciI,  mniptMn|{  ncarlj  a 
fourth  of  ibi>  |iiiuoi>t  TOlumi^  on  (boroni^i 
dMntfclion  within  iha  alck-room  anil  tli* 
*t«k>b»il  *■  lh«  moit  t-ltvcilvo  mean*  for  pro- 
TontlnK  llio  aprcxl  of  o>ni-i{iloLi])  di>0MC* 
aed  rpliloRilci.  The  niilhnr  It  a  mronK  bo. 
lloi'rr  In  tlic  docltlno  thai  dl»cBi>o  i*  imnnvx. 
«aT7  nnil  i>rcTonIahle;  In  hli  tIoo  man  i^lho 
mnM  Mls\j  ol  bcln^^,  bMauor  thoao— trbioli 
mcuii  miHt  men — "who  neither  know  not 
(trim  lo  be  ^i^orcrncd  by  Uw  In  ilia  mw 
tbcjr  make  of  ihi-mtoWa,  become  vlctlma  to 
hundred*  «f  «Tili  In  the  Tarlous  forma  «t 
dtacaac."  Tlie  ion  lava  of  btallh  are  token 
np  in  thc4t  order  and  explained ;  Uis  rlolo- 


tiona  of  IIkoi  ar«  abown,  wllb  thdr  ntlCMl- 
antnmltai  and  themodaof  abaoTVlB|lkt» 
ia  unglu.  TIm  firat  la*  U,  that  a  pun  air 
BUM  be  brwlb«d.  To  oblala  ibb  >llldD 
Um  liouaa,  aupfiailnE  thai  the  oamundbifi 
aio  finrt^  "  Uw  (raat  and  IrapcrMlTc  mfii^ 
Baotia^THnoremoni,  a  decided  lbo«itbgn»> 
tin  onrreal  ilirough  an  oeeufiied  loan  dtj 
aad  DighL"  Socoad ;  lb*  food  and  drink 
■DuM  bo  ndaquaw  and  wbolcMnw.  Tb«  «ril 
lo  be  gnaidod  (gainut  in  ili*  Ualud  Statci 
b  oeeaa,  tor  Inadcqualeneia  at  a  deSclencf 
of  food  on  thli  eonlloent,  allbou)^  Ibe  com- 
mon *cntlmcDl  is  quite  the  rorene,  to  act 
oftnn  a  dlrMI  cause  of  diac^se.  A*  lo  ibt 
qiialliT  of  our  food,  a»  wc  prepare  ti,  "»f 
the  mio;  bookd  piibliibi-d  on  tb«  ■llI)jl^(l  «f 
cooking,  there  aiv  few,  if  anj,  that  liax  dM 
roocd|>i«  bf  ilw  tcore  wliivh  can  nul  be  e*> 
ocUtil  for  prvilnelQK  indipMlion.''  Tbe  il- 
facta  of  U«  and  coilec  and  alcoholic  Hiaia- 
laata  era  cawtuUf  oonaldercd.  Tlie  Iblid 
lair  anfeniw  the  secewllf  and  Judidou 
piaetio*  of  out  door  ciordse ;  nod  tbefmlk 
la*  prvaorlbca  ade(|ualc  and  vnconMnlnlif 
ooierlns  tor  Ibe  body.  Tbe  fifth  lo*  cm- 
ccroi  tbe  cicrdse  of  ibc  aexual  (luwliiin. 
Under  iho  bead  of  tbo  aixtb  lair  ato  comU- 
orod  tbo  effoeta  «d  choneM  od  dltaattv  iwl 
(bo  moaiurci  to  be  taken  for  lafe  aMlloall' 
intlon  ofacn  that  Rl<p  ia  taken.  Ittcntdiof 
changed  of  climnle  for  (lie  Mike  of  boalih, 
tbe  auibor  cunJ:tudl;^  from  a  survc;  of  ^ 
aTBllibte  facta  on  Ibe  aiibjecl,  "  thai  an  in- 
prucleni  change  o(  otiinatc  mure  fivtinmiJj 
duiroyg  iliD  brallh  of  the  benllhj  than  ll 
curci  the  i-ickneu  of  (he  ^cklj,"  The  w- 
cDlb  bw  tvlaiea  to  tbe  cholcoof  on:u[>ailoa, 
lU  aUinuTulion  in  lo  Mileel  auuh  pu»>jili  u 
do  not  otunp  and  «*cntt«la  anjt  part  of 
the  bod.T,  or  *ub]ec(  It  to  Irritating  and  pol- 
Miioua  «utiitanoc* ;  and,  of  ooune,  lo  amid 
tlioao  of  an  opponie  charaetcr.  Noil,  *e 
are  to  keep  pcnonall;  clean,  baiUing  >)> 
umaileallT  and  ehanging  rt^uUrlj  all  clolh- 
tn^neit  to  tbenkln.  *'Thoao  vbo  formoDCb 
afler  month,  anil  even  for  ycnr  of Icr  fear, 
do  not  cleanse  and  tori;;otaite  tlie  *tln  hf 
tmiueni  hatha,  tultowcd  by  briilc  friction 
of  the  Bkln,  loM  tlie  good  office*  ot  a  ttfj 
adlreorganot  rrgeneralion, aad eauM.- tbdr 
blood  to  be  to  a  *tal«  rery  bvombic  f«r  lb* 
pradiiotion  of  dlMOte  from  alight  CMM«>* 
Nintblf,  *e  muet  fnanrc  tb«  nind  Ibi  ink- 


KkU  Kaw.aocl  bwu»  •deqimU  rtat  awt  •iMp. 

BltForbwlili,  u  Kcll  w  lwpfiJii>Mi,ni«dtntloii 
•dI  illmtllj  of  tHimJu  arc  cmailial  n^iiiU 
!,**  Tcnlli  aud  lut  Inir :  "Xo  tnMr- 
eaf  bloadtdalloin:."  The  prindpic 
I*  fcrpt  In  view  omI  cnraio.il  b;  frnjucnt 
Mpdidott  UW4  iMlatioaw  o(  any  o(  ilUM 
li»*  *«ck  nimy  fnHn  tbe  bo^nnio;!,  Hie 
e4  hncuipf  m  Um  Tiolaiiona  bemnic  ha- 
linil,  and  (liNt  (or  y<»n,  perhapo.  befero 
tbt  rinncr  porcciTta  Ibal  aajtUnK  of  the 
kM  b  Ukiog  phoD ;  eron  alrile  fa«  dhi;  be 
bwWfnl  of  bto  Mnn^  and  bia  ■upcrioritr 
to  Ae  bad  eSecU  at  bii  ■nm^Dioir;  and 
UhI,  vlieii  the  iaj/trj  I*  at  la»t  i«Tealod,  h 
li  pu^nXtj  pMi  naedj. 

The  iaiuacUoa*  is  ikowaMulpartof  (he 
ImIc,  tot  fmrmubifi  tbe  qiread  o(  lnr««(iaii* 
Ammm  br  amnplm  them  out  wlthtn  the 
■WMMn,  ■!»  boned  oa  the  germ  ilKorr  ot 
Tb«  priudfilea  on  which  ilwj  are 
,  oeneUrlj  Maud,  ar«,  lliat "  ponon* 
iMt  m(  inteetioua  (IWaics  are  the  btet^ 
iog  hnc  bortit  (rmu  wUcb  Iho  |^nii*  litue; 
that  tiMM  ionna  toaka  e(  air,  drinkn.  and 
(Md^  ■ililimiia  by  whiA  ikcj  tn  carried 
Ma  tiM  badlw  at  Mbcn;  and,  that  irhen 
ibaf  asoa  ptrradc  Ihc  sir,  mix  wlib  foodi 
aad  drinkii,  Ibcj  cui  iwiilur  be  dcuwltil  nor 
iliiijiirt  I  and,  a>  a  cotollatr,  tliat  the  only 
Una  aSonul);  >*  *«<wy  ibrm  li  at  ihc 
haliMil  ai  tliej  paaa  bam  tb«  boitki  of  ibc 
fkh."  To  wait,  aa  ia  too  often  doao,  (ill 
ihtj  bare  aacaptd,  eipectiuE  then  by  atetn- 
•raaaaoM*  to  atopihe  apread  ofdlKBM, "  U 
lib  walling  iiBtilalinbtoeaMeanalanDiiiE 
MBlipMloD  beTofe  auluDg  ayHeoialio  ef- 
bna  10  mbdoe  It  "—aad  "  etna  far  woru." 
TWdbMlona  for  mfoidng  Ihi*  tmnniary 
ddnftctiun  are  plain  and  ptacticaL 

tmnxtnm  otu  (ymnrmuo  KicwoitL 

AwagtnKO  0  OaanooA.     (Bcxulia  of 

IW  Aqtmllne  Kalkiuol  (Ibwrtaiorj  tn 

Owdoba.)    Uy  Uwnnwa  A.  Goru,  U- 

iwlor.  Voli.  II,  III.  IV,  V[I.  and  Tilt. 

Bmatth  awl  Ba«llth.   I'li'tiM  Ajrai  and 

GbrJutu.    rp.  (loul)  3.Ui. 

Wa  hivi>  alrcadr  (llBrch.  ISRS)  glTan  a 

I  •!  Pmfeaaor  Govlil'i  Ufa  and  aMro- 

I  woili,  both  at  baaw  and  In  Cordnha, 

mt  a  MUlev  of  thr  lirM  fiuUlMtloa  of  the 

io(  UaDfaMTTatloM  In  the  aoothnti 

In   Iha    **  DraBcmMtk  of  the 

n^^VMa."    Tbe  preamt  rolumoi 
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embraea  a  pan  of  the  romni  of  hi«  work  ai 
Oonloba  a*  It  ha«  \>nra  pimucJ,  In  oouiid- 
orable  liul  noi  coinpltto  detalL  At  tbe 
beiilBnIiit;.  ilm  author  MMrlaltial  the  hope 
of  lirlnH  able  to  publiidi  all  itac  obMna- 
itciut  In  niicnthilljr  tbr  miiiu  (uviu  m  i)w; 
liad  been  tuadr,  aUilng  tlM  liulniiuental 
oorrceUoni  aeparatcly.  The  obMrvatloui 
of  ihe  jean  I87i-'I8  were  pnnwred  fat 
the  preu  In  tUU  fom,  but  the  impOHiUIUy 
of  carTTlng  out  the  plan  becamo  maaKM 
a*  the  DUiabpr  uf  reaiilu  InoreaMd;  mid 
■t  lul  nuik-if  unmi  liut  U  mlgbl  not  be 
potuiblc  lo  Mvuiu  a  prompt  publii-aiJon  of 
Ibe  TMulta  In  an;  thapo  wbattoorrr.  The 
ohaerratioM  ht  iho  cataloRua  hare  there- 
fore bo«n  given  ku  the  eoiii[iadt  tonn  adapt- 
od  t«  the  nN|iiIr«iuvnU  □(  ilie  ca*«;  and 
tkiMO  ot  the  aonei  wllh  onlf  ao  mubh  da- 
tall  a*  K<cinicil  ncodf  ul  vhrn  a  lirgo  propor- 
tion ot  tho  Mnni  had  bNa  ohwrrod  but 
once.  Tbc  orlgtnal  ebicrVBIIiin*  and  all 
(he  enlcalailtnu  hiiFC  been  pivfdrred  for 
rdetence.  The  tone*  which  hnic  bora  nii^ 
T«;od  la  IlicM  obmrrnllana  corer  a  breadth 
of  M'  20'  la  dcclloatlon,  riIcdiUuk  fram 
S8'  lo  Sit*  (oiith.  FreTloiia  dMcmiluatltoii 
of  pwltlou  by  MOisobiDrvniioiu  haia  been 
cMonilally  dllTcrcDilal  In  tliclr  chamdcr.  In 
one  e»MdbiBt«^  at  Icojl,  whco  not  !□  both ; 
in  the  preaeiu  nndcrtaklng.  Dr.  Gould  has 
endeavored  to  obuia  so-called  abMlute  de- 
tcrndnaUoni  for  all  the  aun  obacrred. 
During  the  ri^hi  and  a  half  yoan  ot  work 
•p  lo  tbc  cloee  of  188iX  niorD  llinn  3:10,000 
■lellar  oWrrationi  Here  ni»J->  with  the 
aeridiao-circlc ;  and  the  nuiiibor  af  differ- 
ent (tar*  obtcrrod  it  euiiuiiicd  nt  30,000 — 
all  boloiii^n;;  to  the  toiiilicin  honiitphoM- 
Amon~  i1k<  fpedal  nbocrraiiun*  wa*  a  eara- 
fol  ilctcnni nation,  of  iKuiiioo*  nod  propar 
noollon,  of  flfttJoiir  drcumpoUr  nan  f«* 
determination  of  the  adinuthal  cmini  of  tho 

fautruin«nl.  Vol.  II  of  tho  prrarnt  «Drlc« 
oontaliw  the  olitorrallona  tnade  In  ISTS; 
Voti.  Ill  anil  IV,  llHMi-  mode  In  1873:  mi 
Vol*.  VII  and  Vtll.  Ihv  xine-olMenallaaa 
Blade  \a  IKI^.  In  maktiiK  thoM  obMrra- 
tlon*,  between  d«<>HnatiuR*  S3'  and  47*.  the 
Bormal  width  of  th*  mne  itui  two  degtetn, 
with  10'  additional  at  noli  mnrpit  and 
extraiDlij  tor  orarlap ;  from  47'  lo  "6*, 
thWr  nldth  IncmiMcil  wrtli  ihr  deeSnatlon; 
until,  finally,  the  tut  fire  degree*,  TO'  la 
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eo*,  *err  osmpriMd  b  ■  tbigto  Ml  Th« 
■BUM  mtn  rIm  wbdiildeO,  «bcre  UiU 
■MtnodbeM. 

Tut  DiKTHincnoK  vr  pDonroi^  oa  m 
UiciijixiBii  iM<  UnAniTuw  ox  Ex- 
citAXuE.  0,r  Ilunjjm  Avuftos.  Seii 
Tork:  0.  I'.  I'atniuu'*  Sotu.  I'p.  393. 
Price,  #1.26, 

Mn.  Atkisio^,  a  nun  of  ba«liifM,  li«i> 
ok«n  so  often,  u  InudlljHUlf,  and  m 
lo  Ok  purpoie  on  tSnandal  quoilicmt 
■■  lo  give  htm  u  risbt  to  be  heard  and  irclghl 
10  Ul  ricir*.  The  pmcnl  loluiae  induilci 
three  MMr*— oa  "  What  mikM  Ibc  Rile  of 
W»e« » ••  '■  Wh-H  i»  a  Iloak ! "  and  ■'  The 
Railna;,  Ibe  Fanner,  ami  ihc  Pabllc"  Tbn 
■abject  of  ibe  flist  r**a;r  <•  alUmdti)  with  a 
wmpUcMloQ  «f  MOilJUoiu  and  I«'l^tlon^ 
and  diOercncca  oF  opinion  upoD  It  are  In- 
evilalile.  Mr.  .Itltinson  tnlccj  an  opIImiMlc 
»fcw  ol  Ihc  pToapecij  of  a  tailstnnorj  wi- 
llemoiit  uf  Ihe  tvloiioo*  at  afivA  and  la- 
bor on  (he  cunditioiu  not  forth  Id  hii  funda- 
IDDiiial  praposiijqn.  Ue  bIidws  UioI  a  hlgb 
rate  of  «agei  does  not  neMisarlljr  ■Ignlfr 
high  CMt  of  produelioD,  oad  tiet  wnn,  and 
Mforaea  a  dUltnelion,  loo  oftcu  overloolccd, 
b«l«M«  nil*  of  «a^»  and  «um  of  wages  in 
tbo  maniifactun!  o(  a  ^rcii  pmduci.  The 
■ovoad  «MEy  pre*en(i  an  cxpiMltion  of  the 
priaripTcA  on  which  mfe  banking  u  coo. 
ducWil.  In  Ibe  lliird  ciiaj  the  author  ahooi 
that  th«  railwnr:!  hnie  peiformcd  a  grmt 
wnlM  in  ournalimal  eeonoinv,  and  that  a 
larfta  rednelliin  in  ih«  co^l-t  of  litin*[iorla- 
lion  ha«  hfien  broiiKht  aboitt  bj  the  ennnoli. 
daljan  of  Iho  piiixipal  linirt ;  aud  mainUins 
that  nearlv  all  llio  rvninrca  ot  onr  prta^nl 
railwav  oj-Jkm  ai-e  woikiaj,  u  a  wbol#,  for 
SMid. 

Pamnm  Focid:  A  Study  of  the  Prehis- 
toric Wuild.    lij  ^Vii.u.iu  R  Wir.nts, 
LL.  D,      ricKion:   Ilaiitrlitoii,  UitSIn  A 
Co,     Pp.  B(M).     Prion,  »!. 
Tbk  Cunt  (to  fiiport*.  Mr,  0.   llttton 
Eerlbnor,  and  other*,  ha>o  made  our  rradf^rt 
(aiitllbir  Willi  the  by|jolheii!ii  thni  tlici  cradle 
of  (bo  human  raci>  and  of  atl  life  muat  be 
MUBbl  at  tlia  nanh   iwlo.     Tho  aweMion 
of  ao  many  men  knoon  lo  be  careful  ob- 
•crvcn,  imliTioJ  wSib  tbo  aclpntlRo  r7>irit, 
and  hahltMntnl  not  lo  ciprei  an  opinion 
nidcM  Ibryhaff  reainn.i  it  hknd  vllh  which 
W  fortify  It,  01  hare  ultert<l  dew*  coniln' 


est  vllb  ibl>  1i7pa(b»li,  Iim  Hfted  K  vf 
out  tA  ilio  «ai«gDi7  of  ■pcenUaloiic  to  a 
gmtilne  (hcory,  dnlndag  dcUbcmto  bm«^ 
fCalion.    Dr.  Wafrcn.  who  b  PrcsUcM  of 
Hoaton  L'niTenily,  Iim  onfrtd  at  oootbi- 
■ions  nearly  ooiD«Men(  with  Ibone  uf  Coiat 
do  ^aporu  and  thoH  nbo  *gr««  widi  U*, 
through  bin  own  independent  atudlco,  (booth 
nut,  of  couTwe,   wiihout   baitnx  (btn  i*> 
•^forced  by  (heira.      In  ihc  prcMnl  aorlt, 
he  oltera  the  romUeratlcoui  by  aliicb  lb* 
Iheoiy  of  polar  ori^  is  to  b<i  rupporwd, 
rarvfiilly  worked  oul,  and   In  ibctr  ordtr. 
Rexinnleg  »l(b  a  Kurrcy  of  the  pmcnt  r(Mt 
or  the  itoMtiDEk  ot  Ibe  loMtion  of  Eden  wl  \ 
ot  the  exietlng  Uieorica  upoa  it.  be  pre««nu 
In  Pnn  f^ocoad  bta  on  hypothotit,  with  a 
doflnltlon  ot  (lio  eoiuliiioiieon  wbieh  It  aay 
bo  admluLhlc ;  In  Patt  ThinJ,  the  >«Uttlifie  ■ 
bearing  on  It  d  f  wpony,  ceograpliy,  gcel-^ 
1^'  ptvhiitorlc   clltnalalo;^,  paki3alolo0— 
eal  botany,  ttA\ofi,  aoi   arditeologj  anA> 
general  cthnologv;  In  Part  fourth,  ttnAt—i 
tnaliosii  of  the  hypolhoflii  l>y  etbnjo  It«dl— i 
lioD— frutn  uidcnl  connnlaiur  nd  mjlUcaS 
geography,   and    frwm   JapnM«e,  Chtaw*^' 
East  Aryan,  livnian.  Akkadlun,    Awyifa^ 
and  Babylonian,  Dudeat  Et^jriian  and  An* 
eiont  Greek  Ihaugbl ;   in  Part   Kfth.  fur- 
ther reriGcationi  of  tlie  hypo«bMi«,  bued 
upon  a  «tiuly  of  the  pernlkriiloa  of  a  polar 
paiAdlce;  and  in  Part  i^ittli,  the  riptMaDMO 
of  the  nuults  bo  has  drawn  freni  iImN  MB- 
BidcmtioiM. 


PtyBUCATIOSS  lll:(.-EIVE». 
lYtUmluVT  .\oi);il>  ot  Ih*  l\t>k  ot  FaHWiH 

Sptuidui.   Br  iiMvii  V,  lire,  AbiBti.   pp.  e. 

"nt  liOMl  UtawrHnt  lbs  >im|.Otinnd  St, 
U«ift  of  MaadM  and  I'pDinU  AidciV*.  By  DmM 
a.  annum.  U.  I>.    IT  II. 

PiMeerilnc*  nf  ihr  O>lorw1o  Mpntlflo  Swdtf, 
1Haui'l:K'-«     IkniTf.  Cut    I'll  ItT.wliiniM. 

Kolffon  tTiP  l.rfrrtJ'tiT  of  Kxp^wltfv,  fjyri^ 
rmur  Cliiiki  v.,  MiiTLruL  Arniif  >IK  U<t.    fp  N. 

Splriuiui;  tlLcOrlrinnr*i:itiliglr>u.  Hjl.t. 
Damnw^San  FrAitrLtro,  i^l.    I'|i  le-. 

eisfihiuii  Hiu,  UttMipan,  lows.  Itr  OMi* 
E.  i'ulnnui.    I'll.  W, 

Thn  mill  rrnnr.    Ili  J,  11  Olmlt.    P|i.4L 

tilirllng  Mntlal  i'a:l,-«r.  t'oluntiui.  OlUa  ^ 
10. 

ConUctoDHWM  or  T'lbmuhnit.  Bjr  V.  II. 
Wtbk  H.  !>..  riilliilBlDlila.    fn.  ti. 

^eriplnfil  Tomiw'tnw,  Bt  W.  H.  T»B  E»i*, 
D.  D    *•■•  VoT*  :  K.  IVlnkfrtuiff.    If.  U. 

I.lehl  of  I'ominrlwo  St»r»  InrTiMa.     !>,  K 

liitlif  I'lrrclor.    Pii.i;.    IMri  ruMni  i  irfTMliWl 

eu'i'nl'.^l.    I>  14    .lllbyKdwunlC.  nrUrlef. 

Tho  Uinunriilai  tul  itM  IiBHUran  of  Itf 
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at  lfi»r>iM>i  1     Til  o.     Kio'VAiWu  or  Ua  kin*- 
ha-A    ly  U    M«li  »o  A'li'rietn  Jurm*'  IH 

hi^iwr  k.  IK  Oij^, 

ViMirJi  rf   ■^•Ihr   UifiiltadM.    MpNt  of 

OmmuhA.  t   '   '     ••    S- 

fii.    III.  Lk«t<l*tBwM«fX*a- 

tMf,  Until 

1MtaHM>l>lluMUa«t€u<d«.    Pn  •".    F-«>l 
tMwarutOMM  DcHBXa     "V**    ""Mew 
M  Nh*     I>  M.    WaiftlD(M<i;   Goitrawuii 
tfituttrntt. 
twIM '-•(Mil  t<tlH  Uk>lMl|9l  TdWr  It  Kov 

Oteu  fyn. 

OiiMw    ■rlMm>IJu»MW.Abart.   I>t«. 
iMrU  kam  H  Uiil^sa  U*(M>1  af  (unipuu 

iHtWi.  Or <'iii°a*i ■>•■>»•  W.Aten.    I^tfi. 

hui  MgltaT  NurrtT.     lUlault  S«*U  BmxI  «r 
Ibiiit 

DwiMlnn  ul  nifiDl^uiiU  PrtlliiilDin  Rs- 
m.  tsiiUn  Fubttc  Unultli  AtuililIuD.  I'f.  i. 
„lMtow  Tb SI. with  rEtt'h  Mvlilnanud 
■MbMi  Aiinhuifl^  P|>.  tt.  Ibrpont.  laMr> 
HMMtMMnllbblMll-ui. 
,  TWtulimM*ui«Warii«f  Awnaoor.    Br 

.  Mm*  (tlMlndM  Id  tli*  TnlM  sum  I V. 
\™mttmiii\    Wwtalixua  ;  (i<i<'ni»gni 
KMlBKItH.   f^m. 
_  a"Wi  ifittrt'i    FMbHcV  ••  mlmlnaua 

■wahMBV.  ftHB.  t^  :i.  rrlOhA)  (CDU. 
-  ^  OtaDwl  Um  wlih  tibw  StartH  By 
™-''»»  O-Bctan.  x™  Vmti  t^tiiu  SoUh 
•"•«  !>•>[.  Fri«,S>»«im. 
,  'tawia  lau>  or  i»*  Detfand  I>umb.-  K. 
£n).Mlwr.  Vol  -\XX,  X*  V  *!iurtMlj. 
"na^iiM,  i>,  c.  1'p.M.  Prt«,imr«, 
„  ■Wrti»««iit»rh>n*«p»*»ie<*tHxol  W««b- 
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efSMHo.   Pp76.  Onl!«  or  KlwuWlT 
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BllHli  of  HflT  Thh  *k*  ud  oT  T»- 

bj— TheH(^.iJl<iinlB<mctQitlt.ioftro> 

MBl  articlo  on  "  EUtf-Tlmc  iMioab,''uaen- 

•d,  MnoDi;  otbtr  (binpi,  that,  «a  Uw  whok, 

•ched*  anil  Mjiool-l«KlKra  wwe  bettor  flftf 

•ta  1^,  wbm  llwj  torned  out  ui  ovn. 

I  Daintl  WdNWr,  llica  ibe;  >i«  now  i 

QiM  all  wboola  ore  "  reromng ''  W  papiU ; 

thai  ih«  nri'n^  bor,  «hu  liu  aaaf  wDtk* 

L|pf  TMKtioa  p«  f«ar,  k  ia;d}'  lo  lum  tbe 

[tmliM  ol  lim*.  Uio  tmtsiiir  ol  puactualhj, 

Ita  MOd  o(  MbonUiiaUoa,  Md  to  ao> 

Ira  nedMy  mid  Mtf<ooMi«J,  onUr  »nd 

«iIim!,  ifiUn  M  ««lt  ••  )i«  doM  u  adMol  i 

ftthai  (ho  oM  Idea  of  Khool,  •«  a  ploM  b* 

|aiuii7  io  mdbf;,  "riibi]!,  and  ariitmiMIe,  U 

Ii9  corroet  un(<,  aad  all  dM  i*  to  bo  taa{l)t 

and  lnrn«<l  *ouiewlian>  At»\  aad  Ikat  MKh 

pnetical  aITilIi-*  a«  a  hBAwMjjg  of  ihlnn*, 

toult,  nnJ  Ilia  |irw«ii>(<4  »f  liandl«rafl*,  raa 

nnt  bo  NiicKvai fully  liejclit  *l  trliool.  Ixii  aro 

loamcd  ninro  qnlrklj  iiol  bau«r  at  linma  or 

a>  work.    Trortitwir  WukIxtiI.  oI  Waibhic- 

toa  Ualren>li]>,  Bt.  L)uis  bu  annvend  Mmw 

of  Mr.  DbV*  p«inM.     n»  qunWn,  fren  aa 

|aHlclc  ot  hi>  vtm,  ihn  ovukoco  that  tlia 

tn  III*  "•Tt"*l  ualiibBj^ichotil   cnjnj 

bttr  •cbool  bouia  nWb  r«*l  irat,  and  nv 

atka  oa  «rhal  •duwli  oT    tiulaj  aboutd 

l(tMl^a*MtitmtniiilibI)ic'eh(Mbinf  Daa- 

'  hi  WrtMti'*  di; :  "  W)>ai  DnaM  WttaUn 

wa*  a  bogr,  tlicN  vaa  not  a  nllmd,  nor  a 


tdepbow,  Mt  «veti  a  tcit^nqili  nora  i 
boat,  la  ihc  load.  Our  ptcaeiu  mctbodt  t 
topplftiig  dtio*  wiUi  Ibod,  Willi  hd,  vA 
«hcli«»,  with  ctoMng,  were  ealmoirii.  nun 
waa  Dot  an  anaarvd  aUp,aor  a  1 
tag  gm,  nor  a  djntaoHi,  la  Uw  avtU,  i 
aaah«Uo[  tbo  procDt  ocraipatiuMod 
lUd  not  exiit.  An  o«r  adiooU  to  U  i 
dncud  la  bilMlal  Igaonuioa  oT  til  i 
He  add*:  "IdoMilMjIbai  tdioulii 
toaek  trail**,  an;  mom  ibaa  Uiai  tbt;  i 
laacfe  baaUt«,  or  |ilaiHi.pUTlnf,  ■■  Hi 
rapby.  Tb«j  (bMU  enlj  la*«fa 
aad  nathodii,aBdiba  um  at  unl*  add) 
anr**  applbsblo  u>  a  inajuril}  of  lb<  I 
patloojiof  AmcftcandiiliBiilMi;  OuMi 
ibd«M  Hacb  ror  ttov*  naioM  1  I, 
tbo  irajr  t«  an  inUUIetBt  AeAee  ol  < 
tim;  IL  Innuing  *neet*a  laifc«i 
c«|iatiaa;  ao^  8.  RaMog  tlw 
andiaoTaJ  atambuda  ol  r'^TtiMal  i 
b  I*  toaitcl*  nmnarj  to  add  thM 
bonn  pt*  dax  ^iyb  to  Diauual 
(diaving  and  taokvorl:)  Imto  ab 
opf«nuiiit<t  Urt  liMra:7  and  f^-T^ltf  t 
ioe,  or  Ifaal  Ibo  intolhdital  dvrdn 
pupcli  tliui  brcMll;  «x«cti>«l  u  boili  wH 
asm*  and  rafid." 


(ran 


itry^t 


llattl 


1W  Nr4lM-L(xa]  Eo(l«l)^Bt. 
Bel),  lu  U*  addrtta  oc  rrtiriog 
prMldtnc;  of  Um  Uodloo-  I^'j^al  ^eJciTd 
lo  Ilia  hlgtk  cl«raet*r  of  lb*  mcnib 
tho  body  a*  ciitiillns  It  to  Uiat 
<«aAdcoce  altlcli  att:  now  aaanlrd  ll  I 
donlaol  Dcdkal  jurUpnidttiar 
tb«  chUlatd  awrbL  U  ha*  Hum 
and  aiaaj-ioa  naiabcn.  Ii>  lilmr^l 
laiftt;  Inenaaed,  bf  ibc  eUi  nt  baala  I 
momber*  and  bonwarf  uud  i« 
nMnibtn,aiidiani)«aaM  to  be  lief 
Itl*  celloMloa  ol  irorkii  on  modin'  iuH^n- ' 
prndmco  Id  Ibl*  couotn  oatalilr  ot  1^  «» 
bnenl  In  tbc  Ubrair  ol  Ihc  iincuna^iM* 
al'a  odtcG  In  n'aiblngtaa.  lu  Ii>t  ol  tgMa» 
tLij  aad  oomapouHng  namlicr*  ciab>Ma> 
gmtlemcn  ot  tho  blgbtM  dbiJo<;i  Inn  uA  a* 
nuuo  la  the  (rimoe  o(  imillral  Juiif**- 
d«no^  In  Afoorioi  and  Esrvtu.  Tin  a» 
MHatktt  of  tte  iMxktr  baa  tinn  iiilaif^ 
*oa*(oa(inilt  lo>.  ' 
ihrMg^boBi  Uin  I 

Tbe")tt<fito-t<'K'>'  Jt'imiul  "  bu  ai 
Ilea  «f  1*0  ikataad  cupka.    He  i 
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ritor  lericB^  \ht  pm^rou  of  Um  Ml«D«a 
hCiM  Britain,  tmux,  ttetgiua^  Uollud, 
StMdiMriA,  AiMlris,  ud  lliu^ijr,  b«>- 
dMi  UMMBMbitiion  of  ihf  Sodtif  o(  ll«(lk 
■I  J<nb|in)d«nce  in  PbibtlBlfUi,  ud  >•• 
(M  M  tbe  pwigHM  at  tka  woric  «t  Um  Uu- 
wkuMU  ll«dl»Les^  SociMr.  Ur.  Belt 
M  wtMBJtJ  In  the  ^nMaaej  of  tL«  tuci- 
tl7  brProTcHBr  B.  0.  DaraUMU. 


(hHlMl  RM  M  SrfMlHi  KidlM.- 

OwSmI  mri,  •  p««1aM  «n)«]riiig  liieh  i\i- 
■kk*  u  iIk  p^wt  «oun,  !■•  kpp«utit  u 
ktOBtrilHUar  M>  Iht  KomM  NiMtifi«  Jour- 
■I  "OoMMW"  of  «B  trtiule,  •drMng  lb« 
tft  OTlilnlA  *ck»>«.  "lib*  good 
'  Im  Hr<^  **fof  UioM  wb«  h»*w  in 
Aiollio'  (kn  kFf  to  all  iha  Rotnum,  not  w 
naj  of  tlism.  \Vr,  loo,  ouKhl  lo 
«ar  (pcdalbU  who  undctsuiul  uul 
hrip  u  is  WHlenUliil  the  Tlom  of  aKn  of 
*— ^Hf.  ami  BM  ptcfKrcd  to  mod  ibaoi  on 
Ibtlr  <>«•  nroond.  Wblb  tbej  cbetliib  ibo 
■cJMWi  of  the  (MKlaarf,  lb*  elcrgjr  ihoulil 
*1m  be  (aoilllar  wUh  Monlar  hsoirlalgc." 
Mm  «nl]r  tUa,  bWeeebdaMka  *m1  mvm- 
ken  of  ctHgtowa  ordtra,  wfttally  tbMc 
la  lr«diiK)n,  ihooid  bo  foand 
tlie  men  of  bold  (pMulalioa  and  re- 
•nrtb;  for  traditjos  i*  bo  \m»  newwini? 
Ibr  Mfcso!  tbui  for  failb,"  Tlw  (Milliial 
WWlWBila  IbSM  MiufiM,  allbongh  lliejr  at 
IM  tight  le«k  di7,  M  wm*  l«  affonl  "a 
paw  Md  bcallhr  dcBshi,  «Uoh  gnxn  inio 
■ftMlaaw  In  pMfnnloa  ai  tliofatq  p«r- 
wnili.lj  oolUvaMd,'*  It  miMi  be  reamn- 
bmd,  ba  adJn,  thai  fueb  aiadia*  onl;  tand 
Imbtr  to  aaUbtbli  "iboio  faadBinanul 
fwUai  •luiKO  OoM  noro  or  Im  dJrectIr 
ibl  MpltaaitMi  of  irbB(«*or  tan  bo  «x- 
Ftor  the  maiciUI  uhItoho  li  "  ■ 
boob"  to  IbiMa  who  Mkno«lnIs«  no 
DMaaCnAlor  and  UpM^cf  <rf  iha  w«ad*^ 
M  te«M  iihMi  mmwiMd  n«  on  vitfT  iM*^ 
Bm  h  UfcooToa  the  jwtBS  dcr}^  lo  b«  cbi«- 
Mlphil  rnmltiir  t-  loo  haM^  cciDclii*lon* 
!■  iMr  wJaBWW  lo  banaoaliD  Ibcoloi^y 
mi  BriMOB      "II   I*   Wtlhcr  prudcot   nai 

Mb  n  Bdap*  Bctmtine  hnraibcae*  too  qalck- 
If  iMn  Iba  4a(Hta  at  Ihcologf  and  bt*- 
■^HUBa."  Tba  oAatmliiin  ti  enforfod 
IVtHUanla  b  bb  own  aiiioilunar,  that  «a 
h»B  had  "DMidBni  ibwlogbBt  rvtroalnis 
mpllf ''~   M  MplaaBttoo,  aubaf- 


(■aatd  belBMa  ibe  peited*  of  iho  anwlor 
oraaiica":  aiul,  «hil«  tbo  icu«  tbu  Litb 
^rnoecwhii]  to  mnUonn/  aro  'cquallj 
iaapiicd  «ilb  the  KM  af  SoripiUTf^'*  to  b 
"daBpraiw  to  applj  Ihon  unNosiredlj  to 
(■oh  paaring  ityitvu":  and  U  much  mora 
pndmt  "not  lo  be  in  a  hunj  to  mak*  a 
ibeologknl  Ibtib  of  a  Itaratd  bnmkcit* 
and  ttitiiiDil  ono'i  *Dtf  l«  It.  *  ben  no  tiuh 
oblieallon  b  iiDpa««l  on  u*  b;  ibe  ooniUni 
Uacbing  or  doBuad  dogniM  of  IhoOburdL" 

Tb»  SaU-FrrHfOt.— It  van  deutnincd 
bjr  eipcrinmil.  a  (vir  rcan  mgo,  Uiai  tbi! 
captcit;  of  aaitla  to  puKIy  Moans  fMin 
OTgnulc  maiun  l>y  oUdailon  ooulO  b«  lu*- 
pcodod  b;  irmlUiK  U>o  txtih  villi  cblcro- 
fon>,  but  tlut  lu  iliiM  tlio  loll  Hdutd  Tt[ga\» 
iu  oihTiKlnit  ([oaliij.  Tbo  ixmduiion  «aa 
RBi'hvd  fmin  ilil*  Dbanruloa,  ibot  Ibe 
oililBiioQ  of  orgudo  malUtnt  in  mw>sc  do- 
pcni])',  in  pnrt  at  Icul,  on  tho  proiciivD  of 
amall  living  organlnii*  vhoM  octtillj  could 
bo  ■uipcnilcil  bj  doling  ibcni  with  iMonv 
form.  Tlili  oooobulon  hia  been  Mafltwod 
\>y  BiibMiiiitnt  obeoivatiooii,  sod  it  \t  bt- 
Uuvnd  QDw  tbnt  ilir  oildUlug  pnipitljr  of 
tbu  Niil  M  promoted  bjr  the  pmcooe  of 
a  Diioroctwout,  which  aoia  moM  tfllaiontl)' 
at  a  icmperatHN  abeoi  ibat  of  tbo  blood, 
bul  nwi«  (tebljr  at  hiRhor  or  loon-  temper. 
Blurot,  while  lla  clllcicnvy  coua  cntiraly 
at  UMrilic  frerxin^.iiaiDl  and  abore  130' 
('4lir.  Ii  app<>aM  lo  be,  in  Arj  soIIb,  most 
abiindinl  in  tho  upper  lii  iachM^  and  t« 
ecaaetoactDldcplhi  bolo*  elgbtceii  InohM. 
It  baa  born  fartlMT  dM^miloed  by  thoM  ex- 
pprimcncii  that  nltronnoat  aoluilona  (o  bo 
'  actpd  upon  br  llio  t«mwnl  mii«t  b«  alknliiwi, 
,  whito  will  Mluiion*  arc  not  afTcdcd.  Ordl> 
nary  houw  *rw*|!a  i«  *D;btly  ilkalino  and 
rmdilT  actnt  tiimn,  biit  I  Ida  *iirae]>liblllty  ia 
deatpDynl  when  aoU-manuraeiurert'  waatoa 
•re  adrakml  to  bo  mixed  wilh  it,  or  wUh 
tbo  Mil, 

EiBlaUen  tf  irnrtlko  and  of  IVbtHU 
Rawk— The -*  Pall  MM  R»tc<tu"  Umi*  in 
the  doctrfncB  of  btradltabltity  and  motUR- 
•hiljtjr  reaiOM  tor  ■nppo'tn;;  Ihat  (bo  prva- 
rot  Coailnrntal  organluiiona  nt  iiillllarj 
life  miT  ultlamWly  rcvult.  ht  thx  wMdlng 
out  of  (ho  narllko,  In  ihn  ilovolipmcnt  of  a 
Bivrt  pcaerful  and  IndiMttloua  mac  o(  men. 
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Tbt  clonitrr-Iih  of  lh«  mldrlle  tgM  Uedcd 
lo  tlii>  liivrrMV  of  tbo  nRrrioN  1^  dmiifag 
gpntlo  ii|iltiu  ttail  IfaoM  tkUlod  in  the  hindi- 
cr«tu  lo  (he  couivut*,  and  iMilnR  It  to  ibe 
hnlglit*  ■111]  ihoir  rotlnuot  to  ilu  llie  tatxrj- 
lug  aud  lh«  bilngdis  up  Qf  poitfriif .  Kow 
tlio  Bnllilary  c«t>bll*liniciiu  of  thu  Kuraii«aii 
H»piTM  arv  vorkiuK  hi  thf  t^poilta  dlre<<- 
tloii.  Thr7  loiul  (0  tliaw  ih«  braio  anil  ihu 
turbulent  from  niatrloJ  llfo,  anij  to  Imio 
Uio  niUlnK  of  funilliu  la  the  lii<]iillriuUK 
»iid  tliox  >Uo  ahun  tho  field  uf  Luiitte,  Thu 
dlccl  of  tho  (Vilna  on  the  ^pdadon  of 
Fniioc  ader  the  XapolMnio  wara  «a«  ilai- 
ble,  and  hjn  bcvn  iniieli  rcmarkod  upon. 
Ilcucc  II  li  probable  that  the  warliko  b»- 
lion*  are  destined  lo  dwliiic,  anil  iKarvtuI 
on»,  Itlw  Ci«at  llritam  aud  the  Uiillod 
Stale*,  lo  prevail,  and  thuji  wilt  come  to 
paw  the  prtdlciioa  in  Ibo  t^nnon  on  Ilia 
Uoiiul,  that  Ihu  nic«tf  thall  loberlt  tho  earth. 

Tbt  Uolea  Frl»l  lo  Han.— A  writor  Id 
"LanJ  and  Wstee"  plead>  tor  the  molo  a« 
a  uitich-ubriMd  iiniuial  nhlcli  wAVi  doo* 
inoif  gitod  than  hann,  fuintllnj;  lit  nilnlon 
"uf  vi-ntiUiiiig  the  toll  with  RiaiiT.liniiichod 
tuuneK  and  of  t-ontvrllng  Inwi't*,  womn, 
etc.,  into  furiili!  miild.  ■  .  .  The  Ingcnultj 
fhirli  tho  iii'do  0i1iibti9  in  the  formation  nf 
Ma  coTfivd  wttj*  mlpht  alliiiulmc — pi^ihapi 
haa  dam  m — afcrtouliuriaM  lo  improve  lln-Jr 
dralna{ni  i<^t*ni< ;  Ibo  commlncilcd  cnrlh 
and  oMior  niitli'ihil  whU'li  he  Icnvci  bchlod 
blm  miclit  alto  Incllcjale  lliem  la  produce 
tb«  ntiiv  nvnlti  «n  a  acalo  cnmmcDiunitc 
with  ihdr  rciiuirwomin.  .  .  .  Wo  eeaie  to 
be  iiiFpriwtl  at  the  irork  ciecaicd  bjr  the 
mole  when  irn  examine  lu  atruclurc.  Tlie 
fore-pawn,  nhort  and  ier]r*lurdv,  KrcmoTod 
by  Iniinenst  miiBi'le*,  and  are  fiipportod 
bj  a  cUvlcIo  of  pnnt  alrrnftlh  ;  the  brood 
palnii  are  lumcd  oulwnni,  iho  belter  to 
forti)  KOopi  for  (hrowlnjj  earth,  ;;nlirel,  toll, 
(■re.,  bpliind  wiiile  tho  animal  In  hmTQwInR. 
The  ■  iinsfrs '  are  •mall,  to  mvieh  •o,  In  (acJ, 
M  ewilj  (o  bo  orei'lookcd,  bui  each  U  lor. 
mlnated  bj  n  nail,  long,  flat,  ihnrp.f<l~c(l, 
fend  rery  "iton?.  emlnenllv  ealctilnied  ai  a 
tool  for  cutting  Oiroufli  ihc  soil.  The  imoiit, 
ithioh  ae  bare  coiien)  ■>  fumithtrd  *rllh  a 
toniiinni  bun«,  aisltla  in  lhe*o  nponllon*, 
nml  Iho  ncek  i>  aiipplted  irtih  innxlo*  of 
eUraotdlnarj  vigor."    Out  ihe  tdndor  part 


of  the  aadmal  la  mdcreloped  and  ftcfeh; 
and  it  1>  uid  that  the  (TCMuT*  can  pragitc* 
mare  ■■ifll>  in  ibn  gToniiil  tliiii  on  it.  In 
MiiM>  of  hearni;  in  vorj  »mI«,  bin  il  hw  m 
citemal  vart,  and  Ua  «}«•  aic  bartlr  tU- 
ble.  lufaairi*  Tor^faosmlMaiidiMn^ 
out,  »o  Iliil,¥blahever*a7  ill*  anttulgoM, 
it  U  not  "  ai;aln*i  tho  p«ftt."  1'lw  not  «r 
hoano  In  wUdi  (lie  bhiI.,-  n-*id<-«,  and  in 
wlileii  the  yoang  arc  prixlueeil,  in  worihjr  e{ 
notice.  A  lil^b  arched  roof  la  Biad«  \tf  lU 
reinoTal  oi  a  quanlllf  of  canli ;  lion  and 
ihera  pillar*— portion*  of  the  aolid  nO— 
ato  aUo«od  lo  remain  as  tupporU.  7b» 
OMtfa,  of  whicii  ilio  neit  1*  eonifOMd,  it 
pnwed  and  bcalon,  and  villi  it  ate  niin|;t«i 
l^raaMlaUca  and  root*  to  give  li  a  p««M 
OonilalcDoy,  and  bjr  tbb  kkui*  lo  nitkc  11 
inintelnilljcoinpnol  to  throsoff  braTjnnn 
Wllhin  the  dome  la  erected  a  ■iDotl  xaaoA, 
lllterod  vllbaofiervaand  leaTra  TMah 
the  bed,  and  ftom  Ha  rloraied  podika  ii 
•ennire  fron  whatervrdniina^  inafnuiull; 
moke  lla  inj  belov.  Froin  lliia  vtKsA 
lead  off,  in  virioua  dlteeiiono.  ibo  pimagw 
exeavaled  by  iho  ammaU.  and  llioio  oltn 
ettcod  OS  far  as  lliirlr  or  fort;  fmt  tcon 
■lie  centra]  ball."  Thu  ainall  iiimuida  dot 
ted  over  Ihe  aecno  of  tho  aulinar*  labon 
are  metelr  the  mII  llimwn  itp  nldla  Is 
aearch  of  iromia,  eir..  nnd  bate  nothing  Is 
then  apc<iall]r  rcrtUy  of  oxaininniioTi,  Tb« 
molo  lunally  aetk*  to  be  nc-ir  titc  ivaior,  or 
lo  hat 0  aoccH  to  It. 

Ob»lty,— Obulty.  layt  the  "lancet," 
may  bo  promoted  or  rcUi.-i'ed,  to  a  limited 
eitont,  liy  tho  •elcctloa  of  dlrl  and  itgl- 
moo,  but  !t  la  f  undnnenlallr  dependent  on 
■omo  Inherent  ataie  of  bring  or  bahll  of 
life  For  ill  aofe  and  effeetiia)  trealBHii, 
provided  the  oaae  bo  nol  of  ao  long  >Uadia|E 
a*  to  be  boTond  all  miicdjr.  Ilii«  Male  nriiA 
fir*i  be  undcMlood  and  rfgiilalrd.  What- 
ever  luterferat  with  fliidnliiiii,  or  viih  the 
due  tnetamnqiboaii  of  iti^c'ti'd  fooil  viiliin 
the  il»iie>, !)  apt  to  lead  to  ilu  vloiiigo  in 
tlie  form  of  (al.  U  Id,  ihercfovp,  noenaar; 
for  licallh  that  mnaiimplioD  Fli(iid>l  be  Uifr' 
iied  an  nearly  at  may  b«  \a  uhut  is  omm- 
ury  tor  tualcnaneo,  and  that  illfirliarfe  of 
irn>to  and  tiMue  domand  dhoitld  bi'  at  Ibe 
innie  lime  enooiira;^<il  hj  rrxvlvrate  boililj 
rierelic    The  limilitiion  of  food   abovld, 


■odlDMItrabmi 

tut,  Mdag  that  it  innjr  b«  Ultra  'at 
»  hnat  >BitMl  U>  ruioai  age*  uul 

ItfallUl  t^PM." 


ipLiratlTt  TaJot  of  DliltifetUElf. — 
i.  HUlor,  of  DuDilcc,  bu  conuib- 
"Tbe  Pnollkinor "  Ibc  rMutMof 
W  bu  Dado  on  Iho  cffldenc;  of  ra- 
binfccUaO,  Id  •rbleb  be  UMd  reo- 
the  atpcrlokontal  bifeelloiu  mailer. 
ftrron  to  dccUeiUr  «ip(«Mcd  In  In- 
•nlpliw.  Ohlonse  vu  foootl  Ui  bo 
bit  dlalafoeUat,  At  praclioil  appl)- 
tt  wUdi  wM,  howoTvr,  •llciulcti 
latUenUe  iaoanTiaiODOt.  PotMsIo 
Bgmato  wM  dctlartd  not  edUin  In 
leu.  l\  potKMM  ooniiitorable  dinii- 
[  fOmtr,  bat  U  DM  M  ctftnis  tth  U 
ri :  tnit,  u  a  ttoodonat.  «hon  It  can 
y  MHflr  lb«  oAcbsIto  BiaUor,  it  is  o( 
■aloe  iailia  tic*' raam.  Ujrdroclilorio 
bMgh  tuM  fMiarallj'  in  we  ■«  a  dli' 
nt,  ^  of  r«7  MTtaia  ttRcacj.  In 
BcU,  wo  liare***  rtttJ;. naff,  tfficinii 
Na|i  dbtnfwtaoL"  Kultu  [ail«d  to 
Iha  dabM  that  IimI  been  Nt  up  in  iu 
PtnUwUe  of  merrEDty  It  iiranoiiaoRl 
ttf  hif«(tor  In  »e<ocj  to  WTfral  c4b- 
>f«MM*a:  but,  u  tt  bu  br«n  Mra 


•tfongw 
It  tlie  action  of  ditJQlcotanu  ilian  al- 
maet  an;  otlior  contagluni.  Sorcral  gvotnl 
oontlai ions  are  lira wn  from  llic  cxjiMiuHata. 
Thu*,  a  bile  It  li  tcTF  doubtful  Hhelbar  an; 
offidcnl  iliilnfMliDn  ot  a  aiok^oom  can  b% 
pnictlcrd  while  it  ii  occupied,  atll]  atmoa- 
liIicilcdiaiafcctioD  nuj' bo  UKflU  to««itlicn 
tbc  «(ini(^i]in  and  Impak  lu  power  o[  ra- 
pntUaviioo.  SulpbuT  U  tbe  moit  cjacJcoi 
nn<l  oonvcnlent  aubMaiMO  to  tmploj  for  tbia 
puriKiM.  Tb«  akin  od  the  patient,  parUou- 
\»rly  the  Kirlcufcror  patient,  should  ba 
rpon^  aovrral  lime*  a  do;  ttltb  dUutod 
atciiu  acid,  prcTcrebljr  "ItU  Ui«  aromutic. 
Fit  the  Snal  dUioToelJon  ot  the  «iclt-T«ani 
nollibg  cquab  anlphur.  Clntliia*  U  ilUin- 
tKt«d  hy  b«ine  cxpowd,  with  tho  fumw  of 
aulpbur,  loatcniporelarv  of  about  SOO*,  far 
llinw  lioiiTj  la  a  •porlai!}'  oomiruet*.!  ebaio- 
bor :  ftcroia  o(  pa(i>?nt^  by  mixture  wilb 
bjdnjclilorifl  wrld  dituud  to  1  to  3i\  Fir 
hlltiil  iliiiurcclioa,  onrlKilie  Mlulion  1  in  SO, 
acotio  Kill,  and  (ulpbnroiia  aciii,  ara  abnoit 
tortAiiil}'  tboTongb1,T  offfciivn. 

Tw  Talae  of  BMwi^Tho  .nbjcet  «f 
"  iiw*'  or  no  r»w"  In  tvbiKU  "  waa  i«- 
jiofWd  upon  at  th"  tnroliiiK  of  ibo  Vallooal 
IVnncil  of  Edurntion  in  Maduon.  W\k,  lut 
Juir,  and  itu  recnanilvrl  to  ili<?  comitul- 
lo«  for  riirlher  Intrttigniion,  and  to  bo  re- 
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pajillitancli  •  «■;' w  to  derttop  or  icsra- 
tatc  in  suT  of  tlion  ncrroti*  Irrludmf 
Pom  <k  iloof  not  Uio  ii»<«oni  pin  iHwt 
ill*  p>li>«  sfpuii  T  DoM  ii  or  dec*  U  ■»« 
■9c<i  Uin  Pie-itiglit  ?  Daw  It  or  doc*  It  not 
■Hwt  Itir  mini  |ianMs«a  atid  Istgi  f  Hv« 
do  ill*  pbjtical  n«rclK«  MtHlltnldl  bv  tb« 
M-r«ecw  ptin  tor  ibow  of  tb«  mtma  ^ttx 
NlMlvriy  ilw  rsjiidii;  of  iha  pslio  of  tb« 
pipib,  ahttt  It  b  «oiiipa>c<l  Id  tb«  rvfiidh; 
il»Telap«d  tat  th«  cscnIiiw  of  Uw  oui-door 
Noenf  ABtwos  n«j  ba  mM  Io  J.  II. 
Boa««,  Slite  Kocm)  S^od,  Corttend,  K.  Y. 

FMtb  CmK  Puthttf.— .1  carrwponi- 

mi,   "FoHud    DccT,"   tn    -Fomt    a»d 

t  fiucMO,"  ooMMinilaMcs  Mno  note*  on  ih« 

'  ImUu  «f  the  pwuher  m  ho  h**  ob*«rTod 

then  in  the  FadSo  ooMt  rt^oa.    Ito  rx- 

pioitOi  anriiTiio  that  Ibe  Mitkt*  «houU 

lore  ^'i-n  Ibu  uiunal  a  <l[ft«c«M  auDO — 

Calituriilt  or  atunntaia  Ooo— fromUieKul- 

«ra  wiiiiBt,  fur  Ittr  "  two  pawhcn  ai«  m 

Mulf  allko  flat  so  odp  aouM  drtnn,  «pa« 

eoiDporiiis  ttim,  oT  rtpirdtag  tbtn  m  dU- 

ttaitt  ipMit*."     r*t  "  the  panther  of  the 

Wmi  eoasl  nrrer  iniluIeM.  fo*  hi«  own  en- 

lertdnmant,  in  those  fierce,  <«t-like  Kream* 

with  vhloh  kb  Enttem  braihor  oocMfe^); 

I  iMfcn  nlgbt  kMceiH."    ne  oontsprnidcni 

>  Ina  n  gni«1a|[  Aqiildnn  to  tvgird  to  paii- 

Owi*  «*or  aflUajtl;  attncking  n  mut.     "I 

|httn)  knonn  tlxin,"  li*  "vi.  "on   »«*«raJ 

t  ocoulont  to  fotlov  perron*  a  *faort  dliltteo, 

j-u>d  I  hare  irnn  oolTt*  do  (ht  tame  tfaliii;, 

licapedally  nlion    I    Ima    lirea   psclilnc   \n 

^ixtAXy^VAiA   inpit,  hui   1  dn  not  believe 

thai  hk  either  cue  Uit?  tnvditatpd  an  allark. 

'  In  one  Intttaet,  to  the  Cwradin,  emc  tfae 

Hood.  I  knew  a  poMber  to  Jionp  at  a  Mian 

u  be  Idif  at  nlgfht  fn  U>  blanket*,  fcM  a* 

toon  ai  the  man  partly  arote  and  ahouted 

tor  B*4itaoce  Ibc  antoial  bouailnl  tola  the 

I  bt«>h  and  dtappoarcd.     In  talldiig  It  ortf, 

'wn  all  came  lo  the  ma.'hBtoa  that  the  pan- 

I  Ik^   had    frcn    llie   maa  jmrrrt    mder   hli 

f  bUnktt*,  and  had  mbisken  htoi  (or  rone 
[1»M  fomiiitaUe  niiagonijt,  and  llM  when 
he  dM*rth>a  was  rvreal^d  lo  Wm  he  tkm* 
P-iip  the  J"b  a4  owe.  .  .  -  Tint  the  panther 
will  tin  ft9^  lh«  f«a]lett  .'r''l-i°?  r«r  that 
cm  be  todiK«d  to  fnllow  bi'  mil  i>  Inie, 
klml  1  am  KitlvSnl  that  Ireiiinet  .  .  .  osni 
hbeiB  of  (be  hotiMr  btUnd  tlia  dnt,  and 


Ikal  U  k  Ih*  bttar  oklf  ahUi  Vm^  I 
Pulkfn  aMcnd  Ibo  iMnnar  biM  ^ 
tba  cntnub  of    the  Oolunrtda.  nkiik  ' 
treitnMilj  Ihrw  biwdnd   (<M  hi^< 
HUT,  ci^i^,  or  DTcn  a  bundml  ImI  Vii 
fint  Unb,  iivedHit?  «•  a  al  avoU  i 
them,  and  itbeai  wooadod  vUl  i 
to  the  Terjr  top.      Allliough  ihff  i 
»omt  ptaoea  ajiend  tbe  dav  Ijli^  i 
Emb  of  a  lito,  ibt7  are  beliertd  la  i 
rock;  ledgn  aod  anraa,  «Ih>« 
ancMibk^  (or  Ihat  jnupoao." 

OtKiUoB  af  neaathald  and  (Itr  I 
— Tba  «Uiame  ol  ■ttHatiea,  Ur.  4i^ 
Kcaitog,  of  Iteeopbl^  Tean.,  arprd  I 
addien  before  tba  AaMtican  PuldW  I 
Auodallon,  laM  {all.  Mtti  bo  h;  t«L 
aafipott  of  U<  tlwda,  be  psovol 
dtattM  of  dMcai  of  toaiancj  to  Aa^ 
diika  at  Entopcttn  and    tnitrina  i 
towns,  rireta,  vater-ihcet*,  paUr  I 
I  tioo*,  and  priralc  baiiaia^  ilM  m\m\ 
,  ptcfile  da  not  ooaqilato  of  p«llBWd  ' 
u  tber  lun«  M  do  Id  tnort  d(le*i ' 
'  of  aewmtsu  ]  (hat  wbcn  rtadng  i 
Mc«re  to  an  approitoiatrir  goad 
aewenge,  l&t?  hnie  to  OMaplaln  ^\ 
■Mona    tor  and   meihoda  ol   wv^  j 
fOMl :  that  lir  the  Loodo*  mUbo^ ' 
bawtiteljr  eipcnsiire,  tho  ThanM  faf 
MotUng  belter  thas  a  «Ue-opai  < 
the  Patii  BKhod  b  onl;  pafikl,  aad  I 
pouirev  and  alio^bn  trapoMlMttarl 
ritfcs;  that  br  the  Kev  York 
dock*  are  Stied  'rilh  oiirHa,  aal  ' 
Iranoc  to  the  liaibor  1*  ihiialiwd  If  | 
formed  of  lb«  Mropi  and  ho 
Tied  on)  lo  tea  at  pml  exptnae  bf  I 
that  riitn  *rf  Mb|;  duntrornl  !■■  i 
which  kiUa  tho  Dtb  and  make  i>Ih>  ' 
onte  a  wuim  of  bfolili  a  pvnanaata  aiL 
tanoe ;  (bat  on  prlrM  anil  ocu-prali , 
condeniMd  bcMinc  (hef  •atutaui  lb«^ 
Mmvn  ar*  to  bo  MBdrmanl,  to 
*tuK(*.  for  tbe  *aa«  rvaMn,  *nd 
lb#}  tbtow  oC  and  an  dweOlma  alibi 
p«,  and  doekf  and  haiton  and 
dtalh-deallag  aewage  |  and  dial  all 
plan*  of  arwajie  dlapoaal  an 
MOM  the*  are  not  final,  tieaaie  I 
eoBMftipIato  tin  renwral  and        _ 
jtruotkei  of  vhai  M  ««ioedod  Vt 
pthae  factor  to  pNMMoting  and  : 


•  ^»*.,  "K^  Jwll»  thM 


--*^*— --"-—•  ^^^^j^Sff^stsAsM 


Wf  «rtM  Jb*M  MtMS  «*■ 


I-  ■ 

«A(a4w  WNMiMMl  lliMi  "      '  I    uinl 

1«  teAgriAM,  TliM  Mti  >m  u.l  ..•!»•«, 
to<  !•  JRw  JfcffcW  n»4*  ■hpIi  h  Hi iiuii 
mm  *•  Mm  i  Waiar  iih.Iuim  " 


NOTES. 

Im  ita*  drathtat*  Inm  MUM*  A- 


MNaHbaW  itMM  »• 

tatld«M4i\ 

•ad  Tram 

■d  I  tlM^  like 

vhiHlMr  ttpm. 

fram  ■itpr- 

^__lBBOKn«ratilinc«i. 

■  n.  CAKMuamm  Rottm, 

■  ■■■■■.rill  III  -VonA  t<  IM. 

fc»iii>yhw>  nw.  Ronnn-  Rimj^  "M*. 
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Ul  L.  p.  <ItuMCiPi«c«a(lT  100(1  before 
the  N«i  iinil  ifciFULv  AMoelatlon  of  BUtun  [b1- 
niiJi  |<npcrcuclilei'iJMinlherainfftllo(lli« 
iiland  tor  1BK4.  nhc  kmIm  o(  lib  obMr- 
nlioni  00  tlilrl^-too  nin(all»,  or  about  two 
thlnls  <d  tlic  Dunilicr  iliat  ot'oinvO  during 
U)o  jrti,  caro  "££6  unamw  «f  chlorlni!,  ur 
■874  |;tiuiiie«  of  Mnunion  ««lt,  w  the  *VTt- 
a)^  mnuiiDt  vt  tbom  lubitMiCM  thai  Ictl 
*flli  ■  (lalloii  (•[  HBlcr.  Taking  ui  ai^ro)^ 
rainfall  at  Si  Inchci,  lie  km  ltd  lo  tlicooa- 
oluiioD  ihal,  ralcuLi(Hl  M  oamiDOIi  nit.  Ibi.> 
QiDOiiui  at  cliloriilm  iKuuniht  do«a  «ilb  the 
rain  ill  )tiS4  Hksh't'^  pDuiuli  jicriMre.  Vttt 
hfdroclilortc  acid  Dnd  rcstiion*  [or  >iil|)buc« 
and  (ul|iL[tiic  noidxvtv  al'o  ObtatoVd, proI>- 
uIjIt  tiom  ir.'i^ttUfllii^  inanufaetorlci. 

VAntiM  liu  bcnn  itconlDOlulvd  lij 
aoTDQ  (RIO  far  ihoncninK  '■■  pulfTt  l"'l  H. 
A.  KicliQ  hai  narncd  tlii.>  hi-alih  t<ilhuriiioii 
ot  Pkilt  tliHl  iU  luu  ill  fuudg  li  iaiiiiiouB  lo 
bMltll. 

Aif  Enfriitb  Inndalion  la  about  to  ap- 
pear ol  M.  1*11111  Bcri'n  "  FInl  Year  «f 
tk-iriililia  Imtnicljon."  Tlit'  work  liM  had 
au  (iiruonjinarj  tnlo  in  Kianw,  amouotin^ 
to  ten  edition*  of  &Uy  ilrouMod  coploa  each 
Id  lhm>  foira,  and  is  until  b  netiij  all  tbo 
•(iaol», 

rtiTunm hai  been  diimircT<il  itiKaw 
Booth  Wnlci  In  coimi-'clian  with  ^)d  in  (li« 
Optilr  dlalrlrt;  in  aiiinJI  pitla»  m  Ih*  Hun- 
ter and  Maritv  distrioU;  aa  a  nugB^I, 
nri;:!';!!!;  308  Enioa,  in  VTiinnui'l  Cnrk ; 
Bnil  in  tlic  BUM  of  the  aon-eoan  near  Rich- 
mond IUtcf. 

Is  a  rcecnt  rnilo]  Siolo  eoniular  re- 
port, the  pojiiiliiiioii  lit  I.11)i>I'Ib  I*  i]BttliiuiIiHl 
at  TC;,Ooi\  iif  nlium  'SO.'fW  are  alxirigiiiM 
not  j«i  ciijoyins  ilie  ri^iU  of  dllzMBliip. 
anil  xbn  nrmiiindcr  are  Immtgranta  and  clvll- 
\nA  ii1iori~lnc9  ind  lh<'lr  deaecndnnii.  Ths 
Cavatla  Itlrrr,  naiicaljle  for  two  hundred 
mllct,  liaii  prat  cominerdikl  trapnrtatico, 
baring  nil  amrioiiltural  cauntf;  with  Hino 
gcld-wtahiug*  upon  iU 


OBmi.VRY  NOTES. 

Onoson  J1tt.nrr:uy,  Iho  cm!nRit  Run. 
B!an  grologl»i.  i>  dend,  iil  the  nge  of  el^tj> 
two  jrtin.  Ilnvlnfi  >tiidio(l  at  Dorpar,  he 
Hoompanled  lii>  teacher,  Enuelhnrt,  alonji 
Iho  eoiirw  ot  iho  lo"er  Vol(t«  and  thi- 
Tml :  Ihrn  tnok  port  In  Ilofmann's  mid 
IIiiTntxjIdt'H  cip1omiion<  of  the  tTial  n^gion. 
Ilatiiu:  \Km  appolnied  lo  n  |io<ltlcai  In  tbo 
Uinlnk-  Iiutitiite  of  Si.  Petanbiiric  En  ISltS, 
hi!  mnilo  vicalion  ([fulnBlcal  joiime™  ovw 
tlin  Kitnlii*  fiterr"".  lliromih  Knrnn^  anil 
Pnedrn.  tha  cn«l  ili'frictt  of  Poland  and 
!"ile«ii.  the  midins  dt-trirt*  of  I.akcf  flne~fl 
and  r<i{m*,«nd  llio  bUumlnout-ooal  r^otu 


of  Kbtrcm  tad  Eier ;  and  explortd  the 
eold-oniicn  of  Betwori'k.  He  publkM 
nuioeraa*  OMiMiii  on  the  mulM  of  (btM 
ioTcBtlgaUea*. 

COKCRomor  hai  li*l  one  of  ii>  men  h- 
diinititiiix  aiiidunix  b;  thodMlhof  UT.1*c<f> 
fir?  Xi'viil,  at  Davo*  Plata,  FtbruttT  lOib, 
ill  the  lurtv-M-coni)  tear  of  tiii  opn.  ItvtiM 
a  son  of  ^r.  Wiltioiu  N'eTill,  c3  Ilalla**]^ 
Eii;;Und,  oho  wu  InierfKird  in  ndiwinlc^ 
and  had  a  limouii  et'llceti'io  ot  Jleieoriiea 
lM|iin.'d  « ii)i  (ome  of  Kif  father's  tuira,  bt 
be^n  iiiakinK  collcdioni  ot  »Iirtla  at  in 
Mrijr  aae.  Willi  theae,  and  oibvr  nllc^i 
lion*  oi  bla  o"n,  he  milchcd  llio  lliucum  of 
Calculln,  «Eib  wblrb  iliv  nio«1  iin[:onanl  b- 
bora  of  hi*  lifo  ftre  eoonoMcd.  He  tto- 
Iribuled  man;  pa^'crv  on  Lla  farotllr  )l«^ 
lo  the  "  Journal "  of  tbo  AaJntIc  Sortriir  et 
Bengnl,  and  ouenpllcd  tlw  Talunble  "Hud 
Lial  of  Uoltufca  In  tlie  [■■■linn  Uuxtim." 
tthidi,  honner.  howaa  tvot  able  to eom{jcir, 
onaccoMni  nf  ill  hinlili.  During  iho  laitr 
j«ais  ot  Ida  life,  «hil«  on  tntnlhl.he  m 
cneagod  In  making  oolh-cllona  near  UmtCM 
and  arannd  the  Loko  of  l^oino. 

Tax  Riif>ian  naiunliat,  Hr.  K.  S(t«r- 
mIT,  died  January  lltli,  in  cooiaeficniDe  of 
the  cold  following  U>  b«iag  plnnf^  Into  ibe 
rlrcr  Don  b;  Ida  vchldo  breaking  tbioMb 
the  toe.  Ho  explored  the  Tlilon  ^lan  id 
IHOT,  and  wrote  hook*  on  the  verticil  tad 
lioriioutal  dintiibution  ot  the  ntiiniali  of 
Turkialau  and  on  Ibe  btidn  of  tlio  Paoilr. 
Co  wliieh  i>  owbg  whnl  b  kaono  of  ihOM 
auhjecta  ontafdo  ol  RnnJa. 

Tux  death  U  announerd  of  Ur.  FrtdtriA 
Field,  one  cf  ibc  original  memlKn  o[  lb* 
Clieiiilcul  Kociety,  who  hnij  been  TieMtv- 
aid  In  CaliliTH,  Cliili,  and  Piutenirr  of  (TiaD. 
intr;  >1  St.  Uari's  llo-piial  and  in  tl>c  Loa- 
don  Inatliution.  lie  conltibuiod  to  Kim- 
Xi&p  pull  licit  ion  >  D'lmeroiia  papvr*  on  larl- 
oua  brancbra  of  cUcniUltj,  erpcdollj  oa 
inplca  r<-lDtinu  lo  the  niincralogj  and  nxUt- 
lufg;  of  iteulli  Atni^ca. 

Tmr  death  U  reportod  of  ProfcMor  Dun- 
ker,  mlnomlogbi  luid  palenntotogiat,olU>^ 
liutg. 

fan  FnnnniicE  PttnuTi  Bitiua,  «bo 
died  in  Trit^ad  l*f<t  tuiuaier  Khile  Fcrrinic 
at  ROrcmnr^ro  ttm.  of  tbe  Ulaod,  had  dent 
eou'idcraijic  olEdal  »crriOT  lo  geopraphioll 
and  nrclucoloclnilcxploKilian,  A»  Colonial 
!>ci:reia[7  ot  Wratori)  AuninJIn,  he  gitt  n- 
conragi'inent  to  Mr,  John  Formn's  oiploi* 
tionit,  and  had  the  irr<at  tdke  Barlee  nintd 
aftor  him.  A»  [icuicnant-GovcRiorot Brit- 
lali  Hondiirari,  lie  extended  offitul  mppMt 
in  aid  ot  Mr.  II.  Foirlni'*  Jourtiey  aoiWO  tbt 
iinctplorisl  pan  of  the  c>ilonj,  ami  alM  tn- 
<>)iiiiii'pri  and  nuliied  the  explontlm*  tf 
Dr.  Lc  Plungeon  in  Yvcnton. 
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A  GREAT  WTNTER  SAJMITARa'il  FOR  THE    AMERI- 
CAN COKTINENT. 

Bt  Pa*naMB  EDWARD  rRANKLAND,  M.D..  r.S.9., 

r*M)M>T    Of    TIIB    ROTtL  COI-UUa  DT    CSXBItTIIT. 

THE  gre*t  imporlanoo  of  a  winter  saDitnrium  for  pAtionts  EiifTeriDg 
from  or  tlircjttcoc^l  with  eQDiiuiii[>ti<iii  «id  oilier  iillicd  dJAciMcs 
bM  loDg  beea  rocogiiixvd  anil  icivd  upon  in  Europe-.    'The  favorite 
,  of  ihi)  (li^iKtiptioD  ia  lh«  valley  of  Itevos,  id  tbe  Kni^dine,  in 
[SwilMrUnil,  wti«re,  at  an  clcvslioD  of  Gvo  tliouifancl  four  liiimlred  feet 
tbntt  «ca-t«vel,  iKo  puticntii  enjoy,  during  ihv  wintvr  moutlw,  in  a 
ibelwrxl  position,  brilliant  sonibine,  and  au  early  tijuabli;  Auu-tempcra- 
Ifmm  eunri^*"  l<>  sunset. 

Ili-niianii  Weber,  one  of  the  faifthest  authorities  in  Europe  on 
ftliMtiliMaMa,  thus  BamiDitiua  tbe  physiological  effects  of  tbe  cUmMe 
DaTOK  : 

t.  Increased  acUvity  of  the  >kio,  better  natriliun,  and  inrigonUion 
'*f  tiiviikin. 

i.  StxenRthening  of  the  heart  and  tbo  contractile  fibcm  of  the 

[nmlar  systviD,  with  auf^ented  frequency  of  the  heart's  contractions 

^  Am.  but  reversion  to  the  normal  state  after  a  lontfer  sojourn,  to- 

F'|ttli«r  with  greater  force  of  each  contraction,  and  thereby  increasod 

luot  ton -power. 

8.  More  rapid  rrxpirntion  at  llr»r,  bnt  return  to  tbe  normal  rate  after 

[•a  few  daya.     I'robnble  increase  of  depth  of  inxpintionti.     Strengthen- 

iait  of  t)(«  n-Hpimtory  mnsclee,  and  probably  also  of  the  ela«tin  fibent 

d(  tlMt  finrat  bronobial  braocbea.    Increased  flow  of  blood  through  the 

Imgt. 

4.  Gmmlly  ft  mirked  iiicreaw  in  the  excretion  of  water  through 
^  tbe  long*,  and  iaenawd  aitd  faciliuted  cxorolion  of  carbonic  aoid. 
mu  SITU/— I* 
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S.  la  most  ca»<-f>,  trawU-nt  or  continued  increase  of  appctilc,  insij 
tioD  of  foud,  tligi-atioH  and  assimilation.  { 

ft.  Tlierfby  improved  production  of  blood  and  notritioo  of  lb 
organa.  j 

T.  Greater  ener(;y  of  nvrvous  and  mtutoutar  action.  I 

8.  Id  most  cascv,  improTvmcol  of  sleep.  I 

9.  I'robablo  augnii-ntation  of  tissue-diaoge.  J 
i       I>iiring  Um,  fall  I  became  acquainted  with  an  elevated  pbM 

in  Lbe  United  States  which  rival*  if  it  doo*  not  vrm  surpsM  Din 
in  the  cicellcncci  of  ita  winter  oUmatic  oonditiono.  1  aDade  j 
that  mo«t  inlvKifliing  tract  of  territory — the  Yellowstone  Nattai 
Park.  I 

Tbe  beneficial  effecta  of  «  winter  climat«  like  that  of  Davoa  dm 
upon  tl)«  conoiirrcnoo  of  aovoml  conditionti  which  an;  difficult  to  -XM 
at  a  lower  elevation  than  that  just  indicated.  lu  the  fint  [)la<e,ll 
mn'a  nya  are  far  more  jMwerf ul  at  great  iban  at  low  elevattou^  M 
their  tnteoaity  is  much  more  equable  throujihoat  the  day ;  ibtull 
temperature  in  GUii^hinc  observed  by  me  at  Davos  on  the  SSlhi 
IH'cembor  wa«  8i>'3°  Fahr.  twenty-five  minuter  after  eunriw,  lOw 
Falir.  at  noon,  and  OI'O^  Fahr.  at  Ihirly-fivc  minutcx  brfon;  gnul 
And  the  iuleiiHtty  of  solar  radiation  at  Davo«  is  such  that,  on  the  q 
of  December,  I  obtained,  in  a  box  lined  with  )>added  black  cloifc  M 
covered  with  plate'glass,  a  temperature  of  i'ii"  Fahr.,  or  31'  aboreO 
boiling-point  of  V3t«r  at  Davoe  (200°  Fabr.).  I 

Besides  the  int«ni<ity  of  »olar  radiation  and  ita  comparatlva«| 
fonaitj  dnriiig  the  day,  tbe  rarity  and  calmness  of  the  air  arei| 
portant  factota  among  the  causes  of  the  pecaliar  cliroatv  or  Dsil 
With  the  barometer  standing  at  61S  millimetreiai,  the  weifiht  of  iM 
contact  with  a  given  surface  of  the  skin  \a  about  ooe  fiftb  less  llim  ft 
at  the  sea-levcL  TbccxccMuvodrynessof  thoairat  Davoe  basprbUI 
but  little  Kpecial  influenoo  upon  the  acmtatinn  o{  brat  and  cold,  iMcq 
the  maximum  proportion  of  aqueons  vapor  present  in  air  oear^ 
freexiDg-point  is  everywhere  email,  and  the  specific  beata  of  fd 
volumes  of  air  and  aqueous  vapor  are  not  widely  dilTcreni.  On  | 
other  hand,  tJi«  absence  of  iiuH|>cndcd  watery  particles  in  (he  airii 
no  doubt,  very  considerable  influence  in  prereuttufi  the  chilling  ot^ 
f  slcin.  Not  only  are  sucb  liquid  particles  present  w  ben  tbrre  b  vid 
fog,  but  they  often  esist  in  great  numbers  whou  tbe  air  prvMafl 
perfectly  tranKparcnl  appearance.  The  most  important  inflaenctapi 
the  Run-tempcmturc,  however,  is  the  reOection  of  sotar  raya  fram  I 
mow.  The  valley  of  Davo«  has  precipitous  eidm  and  a  flat  mI^  f 
tbv  hotel*  ar«  situated  on  the  tiorthwcwt  slope  of  the  valla-y;  nn 
quenlly  they  receive,  in  winter,  the  seatt«red  aolar  rays  reflected  W 
a  lai^o  arcji  of  snow.  A  considerable  propwlion  of  tbo  thermalia 
of  llu!  Mtin  falling  at  an  acute  angle  upon  a  snrfaco  of  laow  b  kptl 
to  be  ndeeled.  I 
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It  U  obvious  that  this  action  of  extensive  reflecting  surfaces  of 
Baow  raust  exert  a  )K)Worfal  iaflueoce  upon  tbo  muxiinum  tcinperatar« 
of  ptac«s  faTorably  situated  for  rucciviDg  the  reflvctcil  rajm ;  and, 
moreover,  wh«re  the  proponion  of  heal  rvtlvcti-d  varies  (aa  it  ban  been 
proved  to  do  id  tb«  case  of  water,  and  aa  it  doubtless  also  does  in  the 
case  of  snov,-)  inrerBeljr  as  the  angle  formed  "by  tbc  incidvnl  riiys  and 
tbo  reflecting  surface,  this  action  must  matonKlly  contribute,  esjic- 
cially  in  wintiT,  to  the  mainiuiianco  of  an  approximately  uniform  sun- 
temperature  throughout  tho  day.  At  Davos,  and  similar  elevated 
tlatiooa,  however,  the  comparative  freedom  of  tbe  air  frum  suspended 
particles  must,  to  «  great  extent,  contribute  to  such  a  rtwuit ;  for,  as 
pur*  and  dry  air  is  transcalent  and  reflects  ht-at  but  very  itHglitly,  the 
liorixontal  xunb^Mms,  piiiiKiog  through  such  air,  would  be  nearly  as 
powerful  aa  vertical  rays. 

The  peculiar  winter  climate  of  Davos  depends,  therefore,  upon  the 
following  conditions  : 

1.  Elevation  aoove  the  Ska. — This  flin;*le  condition  favors  a  go- 
nial and  wbolcsumo  winter  climate  in  several  ways.  In  tbc  lirst  place, 
by  reducing  tlie  weight  of  cold  air  in  contact  with  the  body,  whereby, 
even  with  a  much  lower  thermonietcr,  the  air,  if  still,  foela  warmer  at 
aa  elevated  station  than  in  tbe  lower  and  denser  regions  of  the  at- 
■lOsphcTe.  in  conse<{uence  of  tbe  slower  abstraction  of  heat  from  the 
body.  In  ihv  second  place,  the  air  at  great  altitudes  is  more  permeable 
to  the  hoAting  rays  of  the  nin,  owing  both  to  its  dryness  and  to  its 
freedom  from  dnst  anil  suspended  iiartirlc)"  (;""'rilly.  In  illuKlrntion 
of  ihb  I  have  made  many  experiments,  cbii-fly  in  Kiigland  and  Swilxor. 
laad,  and  an  abstract  of  the  results  obtained  is  gtvt^n  in  tbe  following 
UU*: 


i 


PLACt  or  OMXaVATIOS, 


OMkadi  IMi,  anrrey  . . . . 

KUUiMn,  Zwtout 

Blmll,  JCcmatc 

OMwtsrst,  Ktnnatt 

WUibr,  T«riuhlf« 

ftwinslM,  bfladhw 

UmlM  Ibuii^  BnfMJIa« 
Hatoleo*,  Bn^iM. 
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llUUld*. 
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ea-A 

08-3 
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ei 

HS 

ST-0 
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nn 

flftO 

eo-o 

S.«)S 

4> 

Tn-a 

19-1 

1.ftH 

ai 

81-S 

e«-4 

».;«? 

eo 

1»M 

49-a 

It  is  Ihna  evident  that,  altbongh  the  air-temperature  conttnunlly  de- 
laa  we  ascend,  tbc  «un-tcmpcraliire  as  regularly  augments.  The 
horizontal  line  in  tb«  tabic  divides  the  observations  into  two  groups, 
is  each  of  which  tbe  sun's  aJtiludo  was  approximately  tho  same.  In 
tboae,  an<l  siroihr  obsnralloas  dcsoribul  further  on,  the  atr-leinpera- 
t«n>  was  found  by  placing  an  ordmary  mercurial  thermometer  upon  lb 
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idicot  of  whiU!  pnpcr  anJ  shBdin};  it*  bulla  wilti  a  Rmall  sruli  of  lii 
uwper  doubled,  the  sun-tberraoineter  ^blackened  bulb  m  citmo) 
IaIbo  placed  either  npon  wbite  p«per  or  upon  sdow,  and  tii«  nnmbmb 
■tbe  column  headed  "  snn-temperunro "  were  obUimtKl  by  dedoding 
th«  rcndingn  of  ili«  air  or  mIuuIq  ihcrmonietcr  from  l)to«p  of  tbe  no- 
tb<-nni>iu<-l<.-r.    I'buK,  on  tb«  Diava]«xxa,  tb«  rtad'iii^  of  ibe  ib-Uur 
uometer  (428"),  bciog  subtracted  from  ibe  reading  of  tbc  «iii4bn- 
mometpr  (HS'O"),  l«ft  tbe  number  lO?*!"  u  tbe  unn-wanntb,  or  tb 
lomp«riiturc,  aboro  that  of  lira  eurrounding  air,  to  which  (he  aui'ai^fl 
ni»c<cl  tbi^  blacki^ncd  bulb  in  vacuo.  ^| 

Tb«  very  high  iiun-tem)>enture  obMrred  oa  tbe  Disvolexu  iS 
recorded  st  s  station  surrouuded  by  suov-fields  ia  brilliant  giuyUM 
and  the  thermometer  waa  placed  upon  anow.  jH 

Not  only  is  nolnr  radiation  much  mora  intcnoc  at  great  altita4| 
but  it  i«  alito  moTO  equable  during  tho  vrbob^  day,  inawnntA  at  iM 
comparative  abHciti-e  of  Kiupcadvd  muttcm  in  tbe  air  reiulcn  lie  diH 
mat  power  of  the  riding  and  xetling  sun  mor«  neariy  e<|ual  to  tbat  tf 
tbe  meridional  sun.  Tims  it  has  been  obacrved  that,  at  or  near  thetifl 
leri-1,  llici  Hun -temperature  increaeee  about  15°  Fabr.  between  8J0  4^| 
and  noon,  and  decreases  to  the  samv  cxtii)t  iKtwccu  noon  and  V^k 
V.  H. ;  wbfr«as  on  the  RiQrlbrrg,  6,428  feet  above  tbe  sea,  tbe  incMfl 
and  decrease  between  the  same  hours  are  only  0°  Fahr.  These  otafl 
TatioDa  were,  howerer,  made  in  snmmer ;  in  winter,  tbe  differafl 
between  tbe  two  staiions  would  doubtless  be  elill  greater.  Sloiwtfl 
ftn  elevation  of  5,000  or  6,000  feet  places  UH,  ct^cvially  in  winter,  toV 
great  extent  above  tbe  region  of  cloud,  and  thus  enables  n»  to  enjoy  a 
Lbrigbt  nun  at  time  when  clouds  eflectually  cut  off  bis  rays  from  l<n^l 
Plltitudes.  H 

Lastly,  and  this  b  of  the  highest  importance  to  ioTalids,  tbe  sir  H- 
groat  elevations  u  characterized  by  comparatively  great  freedom  frsn 
tjraotic  matters.  By  nnmerotis  and  ingeniotui  experiments  PsttHiiT 
found  thi.i  to  bo  the  case  at  a  height  of  6,!!00  feet,  on  tbe  nlopc  of  Mont 
Btanc,  and  Tyiidall  at  an  elevation  of  0,730  feet,  on  the  Bel  Alp,iU 
Switzerland.  H 

S.  Ri:FL£c-nax  prom  Skow. — Although  the  air-temptratiire  in  miH 
winter,  at  elevations  of  from  .'i,000  to  10,000  feet,  differs  bet  little  friH 
that  of  much  lover  levels  in  tbe  same  localities,  tbo  low  temperatan 
prevail))  for  a  longer  time.  I'bus  th«  valley  of  Davos  and  theiv 
rounding  mountains  are  usually  thickly  covered  with  vnow  frotn  Kfr_ 
vomber  to  the  beginning  of  March,  and  tbe  solar  bent  rvflcctrd  ftvfl 
.this  snow  ia  an  ira]>ortant  factor  in  the  production  of  tbe  genial  willH 
Uimate  of  Davos.  By  laying  a  Kun-tbermometer  on  surfacn  of  dillH 
ent  materials,  1  have  demonstrated  tbe  high  reflertive  power  of  AiiV 
Tht.-  following  summary  of  tbe  results  of  these  experiments  sbondH 
degrees  to  which  ibc  blaekcned  bulb  in  vacuo  «-a«  mixed  wbra  IsMW 
tbo  sunshine  npon  each  of  the  materials  experimented  with  .*  fl 
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WUtaptpM lie-O'Vibr. 

WUuUaM llO'l  " 

Sno* Ill-O  >' 

HnUtlic  minvr , ,.,..,,...  VTS  >> 

CetMDM  mirror ST*E  " 

LighUMtond  wtl H-3  •* 

rinAodRiMi wa  • 

Ci»7w«h UA  ■ 

GroMsiM. eS-3  - 

lltockrilh WO  - 

BUdt  taixMctiouo 8!!-a  " 

BlMftmtrtna MM  " 


White  paper  and  whit«  linen  were  ttKrefore  die  motl  perfect  re> 
fiectora  of  BoUr  beat ;  but  the  cfficipncj  of  snow  wu  but  slightly  infe- 
\'r\QT,  while  it  greMly  RurpiuMd  tlmt  of  wan  [loliiitied  tuelal. 

Tlte  relative  proporlionti  of  direct  and  rL-tlt.-ct«d  solar  heat,  falling 
I  ipon  a  body  in  sunshine  Burrounded  with  snow,  has  not  been  dot«r- 
mined,  althour:h  it  baa  been  aacertained  where  water  is  the  rrJIwting 
ntrface.  Thus,  M.  Diifoiir  has  measured  the  proportions  of  dirt'Ot  and 
r^ectei)  %n\xr  heat  incident  at  five  different  etationB  on  the  northern 
•bonof  the  I.aket>f  Geneva.  He  found  thai  the  proportion  of  reflected 
beat  wta  US  much  as  aixty-dght  p«r  cent  of  the  heat  directly  indilent 
from  the  »un,  when  the  sun's  altitude  waa  between  4°  8S'  and  3°  84'. 
At  about  TO"  aliitnde,  the  proportion  was  between  40  and  50  of  re- 
flected to  100  of  direct  heat ;  and,  even  at  an  altitude  of  10°,  the  pro- 
portion wM  betwec-n  20  iind  30  <>f  reflected  to  100  of  direct  heat  ;  but 
whra  the  aun  was  higher  than  30°  the  rclleeted  heal  wan  hardly  appre- 
ciable. My  own  obserrattona  oooflrm  tbeae  results,  for  I  foond  at 
Alum  Bay,  Isle  of  Wight,  that  the  reflection  from  a  ruffled  sea,  at  0.45 
f.  M.,  in  May,  added  no  leM  than  forty-four  per  cent  to  the  direct  solar 
hnL 

It  is  obvious,  therefore,  that  the  Daroa  sanitarium  \»  much  indebted 
to  iu  iDow-coTered  valley  for  a  winter  day-climate  which  is  so  genial 
•I  to  allow  the  patients  to  spend  nearly  the  whole  of  every  sunny  day 
to  the  open  air,  although  Ibe  temperature  of  the  air  may  be  15'  or  20" 
btlow  the  freezing-point.  Five  minutes  after  sunrine,  many  of  the 
pttenta  walk  i»  the  open  air  without  any  it])eciAl  wraps,  and  aorae  of 
tfasm  OTcn  without  overcoats.  In  the  brilliant  aiintibine,  one  feels 
Domfortably  warm  sittiug  in  front  of  the  hotel  in  a  liifbt  morning  ooat. 

S.  Frxedoh  frou  AiK-CcBBEKTS. — Davos  is  well  sholtereil  from 
general  atmospheric  movements,  and,  as  the  tiurrotinding  snow  can  not 
1m  mmed  above  tlio  freezing-point,  no  local  enrrcntx  or  valley-winds 
en  be  net  up.  An  almost  uniform  calm,  therefore,  provailH  during  ilie 
eootinuanco  at  anow.  This  immunity  from  air-currents  is  of  the  higb- 
vtn  importance  to  the  patients,  for,  withont  it,  they  would  not  be  able 
>  ait  oal-of-doors  and  enjoy  the  free  and  eomparatively  gennlcss  air 
I  alrwdy  deMribod.     In  still  though  cold  air  the  skin  is  loss  ohillod 
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thxo  io  mucb  less  cold  air  which  impinges  vilh  ooDsiderabte  velocity 
li|j(Hi  thu  Kirfacc  uf  the  body.  Tfao  effect  of  motion  llirough  the  air 
upon  the  ficiua(t"n  of  irartnth  imd  old  at  Davcm  in  rory  Ktrikipg.  Sit- 
ting  ]>erfectly  elill  iu  thv  HunnbiiU',  tho  beat  in  midwinter  ta  sonn'tiron 
almost  unbearable  ;  od  rinng  and  walking  about  briskly,  a  deliciotu 
feeling  of  coolness  la  experi«t>ced  ;  bnt,  on  dnviug  in  a  sledge,  the  oold 
M>on  bwome*  painful  to  the  unprotected  face  and  hatida. 

Such  arc  the  cuiiditioiiii  prevailing  at  Puvosi,  and  producing  the 
delightful  climate  of  ihb  winter  resort.  Tbey  may  be  thug  briefly 
aammariEed  :  1.  Ureat  eleration  abor«  sea-level ;  3.  A  continuous,  and, 
during  winter,  permanent  covering  of  snow  ;  3.  A  minimum  of  watery 
va{K)r  in  (he  iiir ;  4.  A  clear  sun  ;  5.  A  clean  atmofEpbore,  free  from 
cyuotie  germa,  dust,  and  fog  ;  6.  A  slieJtcrcd  position,  favorable  for 
receiving  both  the  direct  and  reflected  aolar  rays. 

I  have  been  thus  particular  in  describing  these  conditiona  in  order 
to  make  clcnr  the  capability  of  the  Yellowstone  plateau  to  provide  a 
wmilar  beiieficeiit  winter  climate  for  invalids. 

From  my  own  observntions,  and  from  inquiries  made  on  the  apot, 
I  am  of  opinion  that  the  Yellowstone  National  l*ark  posaessea,  in  a 
high  degree,  all  these  esM?ntial  conditions.  In  elevation  above  the  tea 
it  surpasses  Davos  ;  the  great  plateau  of  the  park  ia  between  7,000  and 
8,000  feet  above  eca-level,  while  it  is  stated  that  not  one  of  the  oarrow 
valleys  dips  below  6,000  ivet.  The  mountain- ranges,  partly  surround- 
ing and  {>anly  within  the  park,  ri.ie  to  beighta  of  from  10,000  to 
13,000  feel.  J  should  anticipate,  therefore,  that  all  (he  advantages 
which,  a$  a  winter  re»ort  for  invalids,  I>avos  possesses  from  its  elevated 
position,  would  he  enjoyed  even  in  a  greater  degree  in  the  Yellowstone 
Park,  Tbc  p^Tiod  of  prrm.^neiit  roow  it  longrr,  m)  that  invalids  could 
remain  there;  probably  antil  tlio  end  of  April,  whereas  the  melting  of 
the  snow  geuerally  compels  Ihem  to  leave  l>avos  early  in  3larch,  when 
the  climate  of  tlio  valleys  is  peculiarly  unfavorable  for  chest-com- 
plaint«.  It  i«  to  be  expected,  from  its  greater  elevation,  that  a  StiH 
clearer  idty  and  a  larger  proportion  of  sunny  days  would  he  cxiMirieDccd 
in  the  Yellowstone  Park,  while  the  wholesomencos  of  the  air  would  be 
sMll  more  marked,  owing  to  its  comparatively  greater  freedom  from 
Eyuiotic  matter. 

The  latitude  of  Uaros  is  47',  and  the  Yellowstone  Park  lio4  almost 
entirely  between  the  forty-fourth  and  forty-fifth  parallels.  "Xhc  winter 
temperature  at  Davos  varies  from  32°  Falir.  down  to  22°  Falir.,  and 
that  of  the  park  would  probably  obftorve  nearly  the  same  extreroea 
Tlie  selection  of  suitable  sites  for  hotels  and  sanitary  dwellings  is,  of 
courw,  of  the  highest  importance.  The  only  hotel  at  present  existing— 
the  Mammoth  Hot  Springs  Hotel — is  not  favorably  situnied,  hut,  era 
in  my  eom])arativcly  limited  excursions  in  the  juirk,  I  saw  numcraiu 
most  eligible  sites  fur  such  cstabl!shmcDt«— mlea  aheltered  from  nnrth- 
frij-  winds,  either  by  abruptly  elevated  ground  or  pine-forest,  vilh  * 
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^wide  expanse  of  prairie  to  the  bouiU.  A  free  horiion  Aootbirard  b  of 
great  aclvaDtagv  to  a  winter  climate,  not  only  because  the  praetically 
onlintted  aurfuce  of  enow  wcares  the  motit  perfect  reflcctioD  of  Kotar 

f  warmth,  but  altto  l>catu»<.!  then;  in  no  obttntntion  lo  the  rays  of  the 
rising  and  aeUing  sun.  I  eoaaider  tlie  wont  of  a  free  soDlbcm  horiion 
to  be  an  ioiportaDt  defeet  in  the  aitoation  of  i>avQti,  for  it  reduces  in 
winter  the  daily  period  of  sunshine  by  more  than  tvo  hours,  or,  in 
other  words,  tl  diminishes  the  length  of  day  available  for  [taiicnta  in 
midwinter  by  more  than  onv  fourth.  In  r<'it|M.'ct  of  daily  diiroiion  of 
snnshinr,  therefore,  the  advaiil^e  of  iht!  park  over  Davos  would  be 

■considerable, 
la  order,  howeTer,  that  it  may  be  &tted  for  the  reception  of  inralida, 
mnob  will  have  to  be  done  besides  the  building  of  botelM.  The  law* 
leKoeu  and  extortion  which  at  present  prevail  throughout  the  Yellow- 
StODO  National  Parle  muxt  be  made  to  C4-aM!,  wholeiiome  food  inum  bo 
anbatltuted  for  the  indigestible  material  which  now  does  duty  for  beef 
and  mutton,  and  the  almost  impassable  roads  must  be  seriously  takes 
in  band. 

The  one  drawback  to  the  park  in  it!«  grcai  diKtriTtce  from  the  maiMes 
of  the  Americ^an  population  ;  but,  iu  the  lint  plae<-,  diditanee*  which 
are  almost  prohibitive  to  travelers  in  Europe  are  thought  little  of  in 
America  ;  and,  secondly,  the  comfortable,  not  to  say  luxurious,  travel- 
ing on  American  lines  would  render  the  tranMt  from  the  Eastern  cities 
^Bof  the  I'niled  Statw  scarcely  more  fomiiilablc  Ihan  that  from  7.>oiidon 
^■to  Davos,  tbe  driving  puriiou  of  the  journey  heiug,  tn  fact,  much 
shorter  in  llie  American  route. 

We  are  as  yet  too  little  ac-qnainted  with  tbe  ebemical  composition 
of  the  hot  springs,  geysers,  and  mineral  waters  so  profusely  distributed 
throughout  the  park,  to  form  any  trustworthy  opinion  of  their  medici- 
nal virtue*,  but  the  pAi/tietil  properties  of  water  are  mueh  the  same 
everywhere,  and,  by  a  judietons  selection  of  «it<«,  the  enormoun  ail- 
vantages  of  an  unlimited  supply  of  natural  hot  water  and  steam  for 
baths  and  heating  purposes  could  easily  be  secured,  and  this  n-ithout 
interfering  with  the  wonders  and  irttbetto  beauticH  of  this  most  ex- 
traoriiinary  and  iiitert^Kting  region. 
,  At  preseiii,  the  park,  so  generously  set  ai>art  by  Congreas  for  the 

^nnjoyment  of  the  American  people,  is  utilized  only  by  a  very  limited 
^^aomber  of  tourists,  in  tbe  few  months  of  «  very  short  summer,  and  it 
■eeuts  a  pity  that  such  a  magniticrnt  poesesnon  should  not  be  much 
more  extensively  n*t-d.     Dcdii-ati-d  during  the  winter  months  to  the 
porpons  1  haro  hi-re  advocated,  it  would  eontititute  a  winter  sanita- 
rtam  nneoinalcd  in  the  world,  restoring  to  health  and  vigor  not  only 
bHtbotiMnds  of  persons  cnfFering  from  incipient  chest-difteases,  but  alw 
^Ktin  greater  numbers  of  the  overworked  populations  of  ibo  States  and 
'      Canada. 
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RECENT  PROGRESS  IN  AERIAX  KAVIGATION. 

Bt  i-BOTMoa  V.  LE  OOHTE  GTEVEXS.  i  , 

BALLOONTXG  hat  thi«  for  been  a  Fteocli  art :  iDtroduc«tl  .t  Ihtk- 
ovor  &  century  Ag,o  by  a  Frenchman,  Moutgolfier ;  rattidlr  dv- 
v«loped  bf  aoother  FrcnchmaD,  Charles ;  more  {iractii-ed  in  FSnne 
iban  anywhero  else  ia  the  world ;  and  recently  improved  by  French- 
men to  such  an  oxUrnt  that  it  is  quite  pocailile  novr  on  any  fair  day  to 
go  an  hour'ti  joiinicy  Uirough  the  air  iu  any  dvHircd  direction,  «TeD 
again»t  the  wind. 

The  hi«tory  of  the  application  of  scienec  to  art  has  rvvfaled  a 
iiiimber  of  cases  id  which  practical  success  was  secured  by  iurenlon 
entertuniDg  quite  erroneous  conceptions  of  the  principles  they  were 
applying.  Somewhat  vagnc  ttorien  arc  transmitted  in  regard  to  Itogcr 
Bacon'a  suggi^tion,  during  the  thirlecntli  century,  of  iinploying  a 
thin  hollow  globe  of  copper,  "  to  b«  filled  with  ethereal  air  or  liquid 
Gre  and  then  launched  forth  from  some  derated  point  into  tbe  atina 
pfacre,  where  it  will  float  like  a  vcwel  on  water."  Bacon  gave  no  recij 
for  making  "liquid  fire,"  nor  did  he  cnlcwlnlc  the  dimeniiionR  of  a 
globe  of  copp«^r  to  be  filled  with  it  that  would  have  sufficient  asccn* 
Mire  power  to  lift  a  human  being.  He  assures  us  "  tbere  is  cenaluly  a 
flying  instrument,  not  that  I  ever  knew  a  man  that  had  it,  but  I  am 
particularly  acquainted  with  the  ingenious  person  who  contrived  it.** 
Ilia  conception  was  never  reduced  to  practice  It  vt*  merely  a  fair 
specimen  of  current  ftcienec  in  his  time.  Hv.  believed  that  the  aCrii 
ocean  around  our  earth  had  a  definite  boundary  like  the  liquid  oceaD,1 
and  that  a  body  of  sufficient  ligbtuess,  if  it  could  only  be  found,  would 
easily  rise  to  this  Eurfaco  as  a  cork  rives  to  tbe  inrfacc  of  water. 

More  than  three  cenlarieR  after  the  time  of  liacon,  Father  T.ana 
wrote  out  his  idea  of  a  vcnel  that  might  he  made  to  rise  in  the  air. 
Pour  hollow  globes  of  copper,  each  having  adiaraeterof  about  twenty- 
five  feet,  were  to  be  carefully  exhausted  and  then  attached  to  a  tax, 
Torricelli  and  Pascal  had  already  proved  that  the  jtre^Kuro  of 
atmosphere  wan  nearly  flftceo  pounds  per  Kquarc  inch  ni  walevcl, 
I.Ana*s  [iropoKcd  method  of  eichauMting  his  globes  was  to  be  an  appli- 
cation of  Tarricelli'a  principle.  Each  globe  was  to  be  filled  with  wslvr 
and  lifted  to  a  height  of  at  least  thirty-four  feel.  Beneath  it  should  be 
fitted  a  lube  with  air-tight  connections,  which  was  to  dip  into  water. 
On  opening  this  tube  the  contents  of  tlie  gloW  would  he  emptied  into 
the  vessel  below,  leavmg  a  Torricellian  vaouum  above,  while  tbe  tube 
would  become  a  water-barometer.  Lana  seemed  to  know  notbtsi 
about  tbe  specific  gravity  of  gases.  His  copper  globes  were  to 
made  very  thin  in  order  to  secure  lightncm,  but  he  failed  to  make  any 
correct  estimate  of  the  rigidity  they  innai  hare  to  sustain  either  the 
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wdgbt  of  the  water  they  sboold  ho1<I,  or  tbo  cnuhinff  force  of  tlio 
Btmospht-rc  uftcr  vxhikagtion.  irnliko  ibc  jtrcKliJct  of  Itaoon's  imagi- 
nation, liu  eotx^eplion  was  a  comet  ajiplic^alioii  of  <!cmonittrai«i]  phrKi- 
Ka\  laws ;  but,  liad  it  been  teat«d  by  expcrimeol,  be  would  at  once 
bave  foQti<t  that  tlioro  were  other  laws  which  he  had  oot  taken  into 
account.  In  hi«  view,  tbc  only  obxtacle  to  Bnoccss  wm  that  "(he  Al- 
mighty would  never  allow  an  invciiilon  to  nucccctl  by  mvani)  of  which 
rivil  goTenitnent  could  so  easily  be  disturbed."  Air-ships  floating 
beyond  the  reach  of  misBiles,  if  only  capable  of  being  accurately  di- 
rected, might  well  bsTC  been  thought  raoro  terrible  than  dynan]it«  U 
to-day. 

Soon  after  the  discovery  of  hydrogen  gas  by  Cavendnh  and  Watt 
in  1706,  experimenle  were  made  with  a  Ttew  to  uliliiing  it  for  the  pur- 
poM  of  liftiog  bodies  into  the  air.  But,  until  17&3,  nothing  more  sub- 
Stanlial  tlun  n  KOit]>-hub))lc  could  be  m.vU-  ihuK  to  ni^-ond.  Joseph  Moot- 
golficr,  who  was  a  tmccwKNful  manufacturer  of  paper,  tried  bags  of  this 
material;  but  hydrogen  was  found  to  diffuse  iM>  rapidly  through  it 
that  the  idea  was  abandoned  by  him.  Obserring  that  clouds  of  vnpor 
and  smoke  remained  floating  at  various  heights,  he  thought  that,  if 
tbey  oonld  be  confined  in  bags  of  |npcr,  thcMC  might  he  nuide  to  float 
in  like  manner.  Since  the  experiments  of  Franklin  in  t'.'VS  had  proved 
the  existence  of  atmospheric  electricity,  the  idea  gained  curreucy  that 
tbe  ligbtness  of  clouds  and  of  smoke  was  in  some  way  due  to  electric 
charge  A  paper  bag  wu  made,  and,  with  its  opening  downward,  a 
fin  was  kindled,  "aa  well  to  increase  the  layer  of  eU-etrio  fluid  upon 
the  vapor  in  tbe  vessel  as  to  divide  tbe  vapors  into  Nmallcr  molceules 
and  dilate  the  gas  in  which  they  are  suspended."  The  bag  was  carried 
np  to  a  considerable  height.  Montgolficr  seems  not  to  have  attributed 
tbe  ascension  to  the  effect  of  beat  in  diminisJiiDg  the  specific  gravity 
of  the  containvd  air.  Tlie  first  suoMMful  experiment  in  ballooning 
VM  tbos  based  on  a  mtseoneeplion. 

Uoutgolfivr's  fir^t  public  exhibition  of  his  invention  was  made  on 
June  ft,  1763.  Tbe  news  of  his  success  was  rapidly  spread  ;  and  at 
I^ris  a  ballooo  was  sooo  oonstmcted  under  thu  superintendence  of  H. 
Charlesx  who  fiubstitnted  hydrogen  for  smoke,  confining  it  in  a  bag  of 
vamisbvil  »i!k  initead  of  pajw-r  and  linen.  The  asecnBion  was  »iioc««a- 
fully  accomplished  on  tbe  2Tlh  of  August.  Charles  at  once  proceeded 
to  Uie  oooatruclion  of  a  new  and  much  larger  balloon,  in  wbiob  be 
■socDded  with  bis  colleague,  Robert,  on  the  1st  of  December,  making 
a  }oumey  of  more  than  twenty-fivo  mile*.  Tliis  balloon  was  provided 
with  a  safety-valve  of  Charles's  invention,  a  hoop,  to  which  the  car 
was  attached,  and  netting  intended  to  eqaalize  tbe  distribntJoa  of 
weight  upon  the  balloon.  It  was  in  all  important  particulars  the  same 
a*  the  balloon  almost  nnirersally  employed  throughout  a  centnry  after* 
ward.  Montgoltier  made  Mveral  exhibitions  of  his  hot-air  balloons 
and  in  one  of  these,  on  tho  IStli  of  October,  M.  Pil&trsj 
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KozitT  miule  tUc  finit  nMcnt  attempted  by  »  human  b«in^.  Bui  to 
ClinrlvH  iH  Aua  lli«  credit  of  malcing  titc  b:tl)uoo  a  modi^rately  safe 
vvbicle  iu  wliicli  (bi>  at-ronaui  eonld  asceDd  or  descend  at  will  hj  Tarr- 
ing the  relation  bctirccn  the  amoonls  of  ballaat  and  of  gam  nrlained. 
Although  many  thousands  of  ascents  have  bvra  made  ainc*  1788,  the 

rtotal  numtwr  of  lire*  rooorded  to  hare  hcini  lo«t  does  not  exc4>ed  fifty. 

p  ll  U  vomi-vrbat  remarlcablo  (liat  after  the  aaet.-o(a  made  by  f^UtK 
de  KoxiiT  and  others  at  Pariii  in  the  latter  part  of  li83,  tlie  first  ascent 
accomplished  elsewhere  was  in  America,  a  country  not  only  separated 
by  a  broad  ocean  from  France,  but  at  that  time  youRj{  in  nwourctw,  and 
ScariN-ly  )M-giniiing  to  recover  from  tlii;  diitastruu*  cITccIn  of  tb«  strag- 
gle for  iudi'iH-iuloiiee.  It  is  true  thai  in  November  of  that  year  an 
Italtan,  Count  Zambeticari,  exhibited  in  Ixindon  a  small  hydrogen  bal- 
loon, which  was  sent  into  the  air  without  any  living  freight ;  but  no 
one  ro!>c  from  Kiiglisb  ground  in  a  balloon  until  n  year  after  Charles 
had  boen  auccea^ful  in  France.  Ilie  now^  of  ^loiiigolGt-r'x  cxpcrimenl 
of  the  Gth  of  June  reached  Philadelphia  about  the  la^l  of  November, 
and  the  local  newspapers  of  December  34th  contained  the  aoconnta 
jiut  n-ceive^l  in  regard  to  Charles's  experiment  of  the  ^th  of  August. 
David  KiiienhouM-,  the  friend  of  Franklin,  and  the  moKt  dUtingoidiod 
American  astronomer  of  his  time,  waa  practiciiig  hi«  profuission  ■«  a 
maker  of  philosophical  iostruraenta,  and  eniieeially  of  clocks.  One  of 
bis  most  intimate  associates  was  Francis  Uopkinson,  an  eminent  jurist, 

tohMC  intercut  in  science  was  almost  as  great  as  in  law.     Both  of  these 

DDDcn  were  memlxTs  of  the  American  Pliilosopliical  Society  which  had 
been  organized  by  Fmnklio.  Xo  sooiht  was  the  news  from  FWu* 
received,  tlian  they  began  to  test  the  usw  of  Iiydrogcn  fur  balloomi.  On 
tbe  28th  of  Doeember  an  ascent  was  made  by  the  first  American  aero- 
naut, the  account  of  which  is  perhape  best  given  in  the  language  of  an 
eye-witBi'**,  Francois  8imonin,  whose  letter  to  the  "  Journal  de  Paris  ' 
was  published  May  13,  I7M,  In  the  "Gentleman'*  Magaune"  of  the 
following  month  a  translation  <)f  it  appeared,  from  which  ihf  following 
is  an  extract :  "  Messieurs  Kiinose  [Uittenhouscj  and  Opquisne  [Hop- 
kin»on]  began  tWir  esperiments  with  bladden,  and  then  with  larger 
macliinctf ;  tltcy  joined  several  together  and  fastened  them  round  a 
oagc,  into  which  they  put  animal*.  The  whole  asevndnl,  and  wu 
drawn  down  again  by  a  rope.  The  next  day,  which  was  yestenlay,  a 
man  offered  to  get  into  the  cage,  provide!  the  rope  was  not  lei  go. 
lie  rose  about  fifteen  feet,  and  would  not  suffer  them  to  let  him  go 
higher,  James  Wilcox,  a  carpenter,  engaged  to  go  in  it  for  a  little 
money,  lie  rooe  twenty  feel  or  upward  before  he  made  a  signal  to  be 
drawn  down.  Ho  then  took  instructions  from  Messienrs  Ititnoee  and 
Opqnisne,  and  after  several  repotitioiH  on  the  ground  conscntrd  tn 
have  the  rope  cut  for  fifty  dollars.  Dr.  Jauno  [jone«],  the  principal 
medical  pervnn  in  the  city,  attended  in  case  of  accident.  The  crowd 
was  incredible,  who  shouted  after  the  English  fashion  when  they  saw 
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Wiliv>x  riite  crowded  In  the  cage,  snrroanded  by  fortj>«evea  ballooDR 
fast^^Riyl  to  it,  with  astonidbing  coolness,  nodding  bis  bead  to  eiprees 
bia  aatisfactioQ  and  composure.  After  all,  bo  could  not  rise  abovv 
iiiuiny-seven  feet,  according  to  the  measures  taken  by  tvro  other  gen- 
tlemen of  the  PbiloKopliical  Academy.  Hv  wa«  at  leiut  five  mintiu-ji 
in  tbe  air.  but,  pcreeiriiig  tlii^  n-ind  to  blow  from  the  eaat  and  driv« 
bim  tovard  ifa«  Scoalquille  [Schuylkill],  be  waa  frightened,  and,  agree- 
ably  to  hb  inatraotioDs,  made  several  incisions  with  a  knife  in  throe  of 
the  balloons.  1'bis  was  not  auflicient,  though  wc  saw  him  descend  a 
little.  lie  pierced  tlir««  taom,  and,  aceing  tb«  machiDO  did  not  eomc, 
bis  fear  InrrvaNcd.  lie  cut  five  more  in  the  gresleal  haate,  and,  unfor- 
tunately, all  on  the  same  side.  lie  was  then  seen  to  tack  about  (eha- 
virer),  and,  as  if  be  bad  slid  down  {c«uii  baa),  h«  fell  on  ibc  edge  of  a 
ditcb  and  a  lin«^  [fenee],  a«  tbcy  cat)  the  incloanrtot.  Dr.  Jaune  ran 
np ;  the  pot>r  iu.-kii  h.Ail  sprained  hts  wnAt,  but  received  no  other 
•ecidenl." 

Ko  sooner  was  tbe  fact  demonstrated  that  men  could  safely  rise 
into  the  air  at  will,  than  inventors  began  to  devise  plans  for  directing 
aerial  machine!).  80  long  aa  th«  balloon  i»  completely  at  the  mercy  of 
the  wind,  it  U  practically  nadeaa  as  a  means  of  conveyance.  On  rising 
high  above  tbe  ground  the  direction  of  aerial  currenta  is  often  fonnd 
to  differ  greatly  from  that  of  the  surface-currents.  Kitting  above  the 
clouds,  the  ai^roD.iut  may  lose  sight  of  the  earth  and  he  carried  at  a 
rale  of  which  he  i*  totally  unconHcion*.  there  being  no  means  of  meas- 
aring  hia  tpcii'd  when  borne  along  with  a  current  to  which  the  balloon 
oppoAea  no  sensible  resiaiance.  By  noting  tbe  times  and  places  of  aa- 
sant  aitd  descent,  the  rate  bns  been  estimated  to  exceed  that  of  our 
fMtc«t  rail  road -trains ;  and  more  than  one  aeronaut  lias  lust  bis  life  by 
being  carried  out  to  aea.  In  tbe  early  part  of  MM  >t.  Robert,  the 
colleague  of  Charles,  attempted  the  propulsion  of  a  balloon  by  means 
of  oun,  bm  in  vain.  He  subsequently  tried  artificial  wings,  but  with 
tKi  better  sncci-SB.  M.  Blanrhard,  who  crossed  tbe  English  Channel 
in  1785  will)  Dr.  Jeffries,  tried  a  variety  of  similar  devices  without 

BOCON*. 

For  tbe  directing  of  balloons  one  of  the  firat  «ngg«Mlions  ba»cd  on 
eorrcet  principles  was  offered  by  Francis  !Iapkin«on.  In  a  letter  to 
Franklin,  dated  at  Philadelphia,  May  24,  17*1,  he  recommends  that 
the  balloon  *liall  hr  mnile  oblong  instead  of  spherical,  and  provided 
with  a  large  and  li^ht  wheel  at  tbe  stem.  "This  wheel  sliould  conmat 
of  nuiny  vanct  or  fan*  of  canvan,  wIioM'  ]ilanc«  should  lie  eon.iidcrably 
inclined  wiih  respect  to  tbe  plane  of  ita  motion,  exactly  like  the  wheel 
of  a  amoke-Jack.  If  the  navigator  tarns  this  wheel  swiftly  round  by 
msait*  of  a  winch,  there  i*  no  doubt  but  it  wotdd  {in  a  ealm  at  Iea«t) 
jpTe  the  machine  n  progrntNive  motion,  upon  the  same  principle  Uiat  a 
kioat  til  «ouZ?<'(/rb rough  tbe  wau-r."  (Sparkn's  "Life  ami  Worlw  of  ikn- 
namin  Franklin,"  voL  x,  p.  93.)    I1iia  remarkable  saggcstion  by  Hop- 
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kinaon  Bbowa  tbat  he  bad  quite  definite  views  about  the  applioaUon  of 
the  principle  of  the  scrcwpro]>cIler  to  tfa«  direction  of  »i-ro»tut!c  ma- 
chinvM,  though  id  hia  dav  screw -propel  Icni  had  not  yet  bvcn  applied 
OTcn  to  Burfiuie  navigation. 

Hopkiiison's  saggestJon  did  not  then  find  ita  way  into  print.  Evon 
had  it  been  piibliiih^,  the  means  were  wanting  for  any  expcrimenta 
on  a  l.irge  scnl«.  It  would  havo  been  a  notcirortliy  elcp  in  the  right 
direction,  but  the  ronKciilar  power  of  bin  imagitmry  uironaot  wQsld 
have  Wen  far  from  nufRcicnl  to  control  the  propetlvr.  Nearly  i><-Tcnty 
yeant  elapsed  before  hia  idea,  independently  evolved  by  another,  was 
put  to  the  test ;  and  during  this  interval  ballooning  was  but  rarely 
applied  to  any  uthvr  purpose  than  that  of  public  dicplay.  The  fruitloM 
attempts  lo  direct  balloon*  wvr«  oft«n  ntad«  the  nubjcct  of  carieatun. 

Ill  1852  a  young  French  engineer,  who  niboequently  won  tlie  bigb- 
e«l  diatiuotion,  M.  GifTard,  conatnioted  on  e)ongat«d  balloon  (I'ig.  1)| 
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pointed  nt  both  ends  and  filled  with  iUuTninating  gas.  Suspended  be- 
neath it  by  eorda  wai*  a  longitudinal  shaft,  at  l!i<'  '  n  !  of  which  wa*  a 
triJingular  sail  that  could  he  Inrncd  about  an  ali:i"-i  itriical  axiit  ami 
be  made  to  serve  the  purpotie  of  a  rudder.  About  twenty  feet  beueath 
the  ahaft  wn«  hung  a  framework  of  wood,  on  which  rewted  a  small 
steam- engine,  whose  piaton  gave  motion  to  a  Mrew-propeller.  Tlio 
weight  of  the  machine,  including  furnace,  boiler,  conl,  and  water,  wjb 
not  qnitc  fourteen  hundred  ponnds.  On  the  'iilh  of  September  tiiffan) 
Mcended  with  it  over  Pariii  to  the  height  of  five  tlioosand  feet  Tb6 
trJnd  was  quite  strong  ;  but  he  was  able  to  make  very  pereepliblo  head* 


» 
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TKy  a^iNKt  UiU,  and  by  tlic  aid  of  the  rudder  to  torn  th«  machino  into 
any  dciirod  direction.  IJe  thus  proved  tQcontvntaltly  that  the  i>roI>lein 
of  directing  an  atrial  Meani«r  was  by  00  means  iusoluble.  A  oeoond 
ascent  was  accomplished  by  him  in  i^H,  but  under  unfavorable  con- 
ditions. Ue  made  do  farther  attempts  with  this  machine,  the  aban- 
donment of  tboM)  experimeRts  being  due  chiefly  u>  llit-ir  ilan^r.  A 
steam-engine,  si-iidiiig  forth  sparks  beneath  a  mass  uf  thirty  ihouMund 
cubic  feel  of  inflammable  gas  contained  within  an  enrelope  of  tbin 
dutb,  i)t  a  source  of  peril  to  which  few  men  would  be  wjlling  to  espawe 
themselves,  even  if  lufty  devotion*  were  not  n-achod.  'I'ronbto  atHo 
n«alted  from  tbe  fact  that  ihu  weight  of  the  balloon  conid  not  be  kept 
oomitanU  Tlw  loss  of  the  produota  of  eombastion  and  of  spent  steam 
made  it  difficult  to  preserve  the  proper  relation  between  tbe  asceusiTe 
power  and  the  weight  to  he  sustained. 

Not  quite  twenty  ycitrs  after  GifTiird's  experiments  the  pn>b1cm 
was  again  attai-ked  by  M.  Dnpur  d«  LAnie.  Ili*  immense  balloon,  con- 
tuning  one  hundred  and  twenty  thousand  cubic  feci  of  pure  hydrogen, 
VM  nearly  similar  in  shape  to  that  of  Uiffard.  I'he  car  beneath  was 
capable  of  carrying  easily  fourteen  men,  seven  of  whom  at  a  time  were 
employed  in  working  a  capstan  which  controlled  the  shaft  of  the  pro- 
pelleTi  «ach  of  the  two  blades  of  this  being  about  ten  f<«t  in  length. 
On  February  3,  187^  Dvpny  de  Lftroe  ascended  in  thi»  biiUoon,  and 
ttaiuL-d  a  speed  estimated  at  28  metres  per  second,  equivalent  to 
,kbout  siic  miles  per  hour.  By  means  of  the  rudder  he  changed  tbe 
direction  throngh  cui  angle  of  12^  Gi£Fard  had  attained  an  estimated 
■peed  of  four  metres  per  second,  or  nine  intlvn  per  hour.  Alnsoular 
power  waa  thus  shown  to  be  far  too  uneconomii-nl,  while  steam  was 
too  dangerous,  to  bo  employed  in  tbe  direction  of  a^rosutts. 

It  was  not  until  ItWl,  the  year  of  Giffard'a  death,  that  electricity 
was  applied  as  a  motive  power  in  the  .ittempt  to  solve  the  difBcutt 
problem  witli  which  be  had  grappled.     His  pupil,  St.  Gnslon  Tig«an- 

■,*  bad  early  imbibed  a  pasuon  for  avronautics,  and  ninde  many 
looossfol  ascents  with  spherical  balloons.  It  was  Tisitaudier  who,  in 
company  with  two  friends,  ascended  in  April,  IsTS,  to  the  height  of 
eight  thou^nd  nii  hundred  mcln-s,  each  of  the  Ihree  swooning  on  ac- 
count of  the  rari-faction  of  tbe  air,  even  before  thin  limit  wuit  attained. 
TbuHameaSrouaat,  in  company  with  Fonvielle,  was  borne  by  the  wind, 
in  February,  ISfiO,  in  thirty-five  minutes,  from  Parb  to  Neuilly-Saint- 
Front,  a  distance  of  fifty  miles.  Keeping  abreast  with  tbe  pr<^TCsa  of 
•teetrial  science,  Ti«anilirr  conceived  the  iile«  of  employing  Ntorage- 
batterics  instead  of  steam  or  hand  {)Ower,  as  the  inimediato  source  of 
tnergy  to  sotuate  tbe  propeller  of  an  elongated  balloon,  lie  con- 
structed a  amall  experimenul  balloon,  which  was  filled  with  hydrogen, 

*  TW  wftMr  talt<«  plrwun  In  ■(tao«1i>d*lai;  tia  gMnonal  bdchl«(]>i<'n  la  M.  'HsMB- 
tfv  br  Ifc*  fall  MOMuiu  from  •UcJi  tlw  (mW  •«<  fonb  la  ibe  IsiMr  part  of  UUi  sttiola 
etHsined. 
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tlu!  effective  Mc^-nsioniil  force  being  tivo  ktlDgrsmmm.  A  motor,  of 
tlie  Sieniciw  type  (Fig.  2),  weighing  only  two  Iiaiidn^l  aiwl  twrcniy 
^ninnifK,  wsa  made  to  turn  tlM>  [iropellcr,  wb'ich  oopsUled  of  a  pair  of 
vuivs,  i-iolt  ten  ccQtimetreB  long ;  Rlorage-«ell,  motor,  and  propeller 
being  BOpportcd  on  a  light  platform  Ht)s]>eDdecl  bv  netting.     Tbls 


"  dirigcal>lu "  nCnwtnt  wiu  exhibited  at  the  Electrical  Expo«iltati  of 
1881,  and  a  bronze  meda)  awarded  to  the  inventor.  It  attuned  > 
speed  of  abont  thre«  metres  per  second. 

Encouraged  liy  this  iniccwss,  Tiwandter  nndertoolt  the  work  of  cob- 
Mmcting  an  aJ'-roNbtl  large  enough  to  lift  two  or  three  persons  iu  adtd- 
rion  to  tiio  weight  of  the  propelling  apparatna  and  other  acceosotica. 
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The  task  w&«  on«  which  tiivotT«4  a  heavy  expendUnre  of  moner,  Mid« 
fruin  th«  time,  Ubor,  and  thouglit  bestowed  by  tbc  inventor.  Ue 
ftought  in  rail)  In  urganir^  n  company  with  »  cnpitsi  of  two  bnntlrcd 
tboasui<I  fnuK-H  fur  the  [lurponu  of  ooontructiiig  an  aCrostnt  of  tlm« 
thousand  culiic  motrva  ca|)a«ity  ;  but  the  plan  wa*  tiot  tiuftideiitly 
promiking  of  Ui^e  divideuds  to  be  attraolive  to  iovt-stora.  No  for- 
tuiws  have  bwD  made  thus  far  by  the  navigation  of  the  air,  and  capi- 
talists have  Dot  g(.-iivrally  manifested  a  ttolf -sacrificing  spirit  in  b«half 
of  pore  dcioncc  Th*  |i«nwvi'ring  avronaul  conid  find  no  oiio  hut  hia 
broihi-r,  M.  Albert  ll^andtiT,  who  was  confidviit  enoiigli  tu  join  biu 
iu  laying  out  capital  for  the  promotion  of  what  was  generally  regarded 
as  a  vuionary  scheme.  Th«  two  brothers  henceforward  worked  to- 
gether, the  one  coDttniting  to  devot«  himself  to  the  perfection  of  tlio 
dsctrioal  appliances  on  which  ri'ltancv  was  to  he  placed,  while  t]ie 
other,  who  i.i  by  profL-stHion  an  arebtteet,  gave  bis  alieiition  to  the  me- 
chanical cooslntction  of  the  avroslst.  M.  Gaston  Tis»andier  had  fonnd 
hi,-  expenments  with  bis  smaJI  a4iro«tat  that  better  results  were  to  be 
had  from  a  battery  of  cells,  arranged  in  scrie;^  whcri?  a  strong  acid 
solation  of  [lolaMium  bicbromaUt  was  the  exciting  liipiid,  lluin  from  % 
storagt^lattcry — the  energy  evolved  during  (h«  fintt  few  bourn  heing 
greater  tn  pfoi>ortioD  to  the  weight  of  the  battery.  Ue  originated  sev- 
eral ingenious  contrivances  by  wbieb  great  ligbtoeas  was  secured,  and 
the  liquid  coiili)  be  conveniently  hn>ught  into  contact  with  the  zinc 
and  carbon  |)lati-M,  or  removed  at  will  without  disturbing  the  {itateii. 

A  Sirnieos  electric  motor  was  construcltHl,  weighing  but  fifty-five 
kilognunmes.  When  excited  by  the  current  from  a  battery  of  iwenly- 
foor  elements  weighing  one  hundred  and  sixly-«ight  kilogramnies,  this 
motor  was  found  capable  of  doing  work  equivalent  to  tb.it  of  twelve 
or  fifteen  men,  that  ia,  from  Mventy-6ro  to  one  hundred  kilognmme* 
metres  per  second,  oontinuc*!  through  three  hours,  the  wc-ighl  of  bat* 
tery  and  motor  together  hcing  but  little  in  excess  of  the  weight  of 
three  men.  Tlssandicr  devised  also  important  improvements  in  the 
method  of  generating  pure  hydrogen  rapidly  on  a  large  ^alo.  Tho 
asceosive  force  of  this  gxs  when  pwro  id  about  sovcnty-fivc  pounds  per 
thounand  cubic  feet,  or  ek-vcii  hundn^d  and  eighty  gramnus  jn-r  cubic 
metre  ;  while  (hat  of  coal-gas  which  has  been  most  generally  employed 
for  ballooning  purposes  is  not  more  than  five  eighths  as  mnob.  By 
the  sabslitution  of  hydrogen,  the  size,  and  consequently  the  expense, 
of  the  balloon  is  corrwipondingly  dimini«bed. 

The  aerostat  winslmcted  hy  il.  Albert  Tissandier  is  shown  in  Fig. 
S.  It  is  ninety-two  feet  long,  thirty  feci  in  its  greatest  diameter,  with 
capacity  of  attoul  thirty-eight  thousand  cubic  feet,  and  ascensive  power 

Itwrntv-eigbt  hundred  pounds.  Tlie  propeller,  nine  fv<'t  in  diam< 
C1-,  14  in  tb«  rear  of  the  cage.  Above  it,  ami  farther  back,  is 
triangnhir  sail,  to  b«  manipulated  as  a  rudder.  On  October  % 
163,  the  first  ascent  was  made.    The  air  at  the  ground  was  caUn,  bat 
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on  rescbing  a  bei);bt  of  Mxtcen  huDdrcd  feet  th«  wind  m»  blowing  M 
tb«  rate  of  rather  more  thau  six  niilea  an  bour.  On  putting  the  pro- 
peller inlo  action,  with  a  velocity  of  tbrec  rDVolutiontt  per  >«cod(I,  ind 
Imning  the  bond  of  the  a£To«lat  againKt  the  brvcxe,  il  wot  kept  ino- 
tionUi>N  for  Kuntc  nilnHivH  ;  but  ibu  rudder  soon  |)roved  to  be  Inufi* 
dent  to  keq>  tb«  direclkui  Mostaot,  fl&pping  like  a  sail,  aitd  at  titnM 


learing  tbr  aCTonanlH  at  the  nivrcy  of  the  wind.  After  slopping  tlw 
prop«ll«r  and  waiting  until  the  dinictton  of  tlic  aCro»tat  coincided  witli 
Ibat  of  the  wind,  the  action  was  renewed.  A  marked  acceleratioa  io 
ejieed  was  the  immeilinte  rewilt.  and  deTiations  from  the  line  of  the 
wind  were  wciirod  by  vtry  »Iigbt  motion  of  the  rtidder,  lite  aCrortal 
keeping  ttji  stability  perfectly,  Tbv  descent  was  »afcly  acconiplisboi 
ftft«r  remaining  in  the  air  a  little  more  than  an  hour. 

Tliiii  fimt  expiTiroent  in  tbe  use  of  eleeiricily  in  pm'tie*)  airomin' 
tics  wftA  abont  as  Bnccvimful  as  that  of  GifTard  with  steam  in  IS-W, » 
far  aa  reIat«B  to  tbo  attainment  of  Epecd  ;  but  it  showed  tliat  such 
speed  could  now  be  secnred  vitfaout  danger  and  witkotit  any  uneoti- 
trollable  variation  in  the  weight  of  the  mB«  prnpelicd.  Tissandler 
did  not  expoct  tbe  attainment  of  complete  sac cckn  in  a  sirglo  trial; 
suoh  M  he  did  attain  was  enough  to  convince  not  only  him  but  otben 
tliat  h«  h«d  opened  out  a  pathway  which  conld  be  followed  withcn* 
lire  confidence  He  bad  not  (he  means  at  hand  sufficient  to  enailc 
him  to  keep  his  al^rostat  inflated,  so  as  to  rrprat  his  experiment  on  tlic 
first  favorable  day  after  imposing  such  moditicationtt  as  were  su]ige»tcd 
\tj  tbe  expcrienco  of  the  fin«.t  asoent.  It  was  not  until  September  26, 
1884,  that  ibi«  opportunity  was  presented.  The  velocity  of  the  wvni 
IVM  abont  llie  same  w  during  the  first  asrcnt,  but  the  nlSrostat  wU 
tjHPOpelled  at  a  rate  abont  one  third  greater,  so  as  to  make  at  linw 
'Tery  pcroeptiblv  headway  ngainat  the  nind. 
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Meanwhile  tb«  bucci^m  achicvcsl  bj  the  Tissandier  brothcnt  in  1881 
and  16d3  had  insptrctl  AtM.  Kcnunl  nod  Krcbs,  officers  of  the  French 
army,  who  w«re  Rtationed  at  Cbalab-Jdeudon,  near  Paris,  'lliey  bad 
T  acTcral  yeara  been  coDduciiog  eiperim«nta  on  lh«  oonditioiu  requi- 
ite  for  directing  baUoontt,  being  guidud  in  thtir  xtudiea  by  tliv  i>ro> 
rtoaa  work  of  I>upay  de  LAme.  An  appropriation  of  one  hundred 
tiioiuand  franca  had  been  granted  them,  during  Gambetta'a  brief  ad- 
ministration, and  their  ioTutigations  wttro  cuiuluctcd  with  the  tttmoet 
•ecrecy.  The  pecnniiiry  r<«ourccs  at  their  comnuuid  gave  them  a 
great  advantage  over  TLiiiandier,  in  the  ability  to  oonsCruct  n  l)al)oon 
much  larger  than  that  with  which  TiMandier'a  saocess  had  been 
nehieTod  ;  and  this  p«rmitt«d  the  application  of  a  motor  nearly  seven 
limes  as  powerful  as  the  one  previously  employed.  Their  balloon 
(Fig.  4)  is  one  hundred  and  sixiy-itix  feet  long,  lwenty>eiglit  feet  in 
great«at  diameter,  \\»  capaiiity  aixty-seven  tboiuaiid  cubiu  feet,  and 
■foeauional  power  nearly  five  thousand  ponnda.  llie  ratio  of  length 
to  thicfciHMs  ia  thus  much  greater  than  in  'I'isaandier'e  balloon,  llie 
iletafla  of  construction  of  the  battery  and  motor  have  not  been  given 
u  the  public  by  Captain  Rvnanl.  The  rudder  i»  olmoct  a  parallelo- 
gnm  in  form,  and  thickcHt  in  the  middle,  the  cloth  being  tightly 
stretched  over  a  light  framework  so  aa  to  present  a  rigid  aurfacv  to 
the  air.  The  propeller  is  fixed  to  the  extremity  of  a  long  shaft,  and 
pUu;ed  at  the  front,  instea^l  of  rear,  of  the  balloon.  The  front  end  of 
the  machine  ts  thicker  than  the  rear  end.  Thia  feature  oeems  rather 
nnaccoan table.  Tlic  balloon  1.1  filled  with  hydrogen,  but  within  it  is 
a  Bubeidiary  balloon,  connected  by  a  tube  with  the  cage,  where  air 
can  bo  pumped  in  or  out  at  pleasure,  tbna  Tarying  slightly  the  specific 
grarity  of  the  maas  as  a  whole  and  enabling  tbe  aeronauts  to  vary 
tlior  devatioD  at  will. 

On  Angiut  9,  1684,  an  ascent  waa  aocomplijibed  n-ilfa  thid  balloon, 

tbe  atmosphere  being  almost  perfectly  calm.     A  journey  of  nearly 

two  miles  was  made  in  a  southerly  direction,  then  over  a  mile  went- 

ward,  after  whtcb  tbe  tralloon  was  ttirnod  northward  and  eatitward. 

Very  slight  motion  of  tbe  ruildt^r  wati  nci'ded  to  exccuU^  tbeM!  currea. 

Twenty-tbreo  minutes  after  their  flight  waa  begun  the  aeronauts  were 

immediately  over  their  starting-point,  having  made  a  trip  of  not  quite 

five  roileo.    In  descending  it  was  nocc^ary  to  move  backward  and 

forward  several  timet  in  xucocKSton,  alternately  fxsvcratng  the  dircotion 

of  rotation  of  the  proptller.    Tbe  reinrn  to  the  gronud  waa  at  the 

very  spot  from  which  tbe  departure  bad  been  made.    This  remarkable 

k^al  wiu  thus  accomplished  almost  exactly  one  hundred  and  one  years 

^Hftcr  the  accent  of  tbe  first  hydrogen  balloon,  sent  up  by  Charles 

I     from  a  point  but  a  few  milen  distant. 

A  second  ascent  wa«  mule  by  Renard  and  Kreba  on  the  12tb  of 
Septamber,  bat  with  only  ]>artj.tl  success,  in  oonscquenco  of  an  aod* 
dent  to  tlic  mutor.     On  the  8th  of  >IoTember  two  sacccsxive  joumeya 
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-were  taken,  Uto  bollooii  rctnniing  Mch  tjni«  to  iu  point  of  deputan, 
uid  Ut^niog  &  speed  of  nearlj  fifteen  milee  an  boor,  iadepondendf 
of  the  wiod,  which  wu  bloiriog  at  the  rate  of  five  milM  ui  boor. 

In  their  communication  to  the  French  Academy  of  Sciences,  on  Ibe 
18tb  of  Aagust,  RonArd  and  Krcb«  accord  to  Tiwundier  Ibe  crsdic  of 


priority  in  snccessfolly  applying  electricity  lo  thi'  propulxion  of  W- 
)oon«.  Tiiwandicr,  on  the  othiT  baod,  equally  freely  accord*  to  the» 
the  credit  of  malting  a  pronnuDeed  bucco»m  of  what  had  been  derctop^ 
to  only  a  limiu-d  eiteni  in  hi»  hands  on  aceouct  of  the  wani  of  ftmdi- 
To  each  of  the  pf^up  the  world  most  now  pirc  praise  for  thn  nolnli*" 
of  s  problem  which  was  ihcorottcally  Kolvcd  long  ago,  but  involnil 
praiTticaJ  diflScnlMvR  that  Doomed  almoAl  if  not  ({uite  insurrooontabk. 


r 
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At  best,  however,  the  balloon  lu  &  mcani*  of  locomollon  U  of  more 
interest  from  a  Bcientifio  ihao  commercial  staiidpoint.     Increasing  ex- 
perience will  dt'lorniine  the  best  disposition  to  bi^  made  in  relation  to 
a  variety  of  pointn  that  are  still  open  to  disctission,  ench  as  the  best 
ravtlioda  of  redocing  rG«i«Uuice»  and  increaiting  the  oRicicnej  of  tbo 
motor.     On  the  ba^is  of  the  success  already  attained,  catoulaiioiis  hare 
been  made  which  imlicate  that  it  may  be  quite  possible  in  the  near 
future  to  conslntct  larger  balloons  that  nil)  travel  in  ealiti  air  at  tbe 
rale  of  twen(y-l)ve  or  thirty  milcM  an  hour.     Such  air-alti))«,  capable  of 
ready  direction  at  safe  elevatioDii,  may  nerve  important  purposes  in 
time  of  war,     Hnt  for  the  public  their  use  must  long  continue  to  be 
very  limited.     The  enormous  expense  attendant  upon  the  construction 
and  manipulation  of  an  aCrostal  capable  of  carrying  even  to  few  as 
a  Kcorc  of  [wrsons  forbids  competitioD  with  railroads  and  Bt«an)Bhi]ie. 
The  high'lvniiion  bntcrry,  which  is  at  present  the  mostavailahlcBOurce 
of  energy  to  give  motive  power,  Iim  an  effective  life  of  only  a  few 
hours ;  and,  even  during  thiit  time,  (he  cost  of  ziuo  and  acid  ia  far  in 
exc«a&  of  that  of  coal  and  water.     For  special  purposes,  where  surface- 
locotnotion  is  impossible,  and  expenses  can  bo  sustained  by  great  oor- 
porationii  or  very  wealthy  individuals,  the  "dirigeablu"  balloon  may, 
prrhapa,  win  for  Uaclf  an  important  place.    Tbo  history  of  the  appli- 
cation of  science  to  art,  especially  during  the  last  balf-ceniury,  sug- 
gesta  caution  in  m:ikinL;  sweeping  di'nialB,  merely  because  our  present 
knowledge  doc*  not  enable  as  to  grasp  all  the  details  of  future  develo]>- 
^acnt.     I>r.  LifdnvrV  a«scrtion,  tliat  no  stenRwliip  would  ever  cross  the 
^fttlantio,  may  well  remain  fresh  in  our  minds.     The  present  compe- 
■ption  between  electricity   and  coal-gas  as  illuminating  -nj^nt?  could 
ncsrcely  have  l>een  foreseen  in  the  days  when  coai-gaa  was  itwlf  com* 
paralively  a  novelty.     If  we  continue,  as  is  probable,  to  attain  cheaper 
kButhoda  of  generating  cloctncity,  the  balloon  may  grow  in  favor  as 
^RD  vlcotrio  light  ha.1  done,  hut  without  causing  the  least  commotion 
*"  In  tlie  market  fur  railroad  stocks. 

But,  for  tbe  development  of  avronautitis  as  an  an,  we  rouat  contuine 
to  look  to  FntDOO,  its  earliest  home.    If  stock  companies  arc  formed 
for  tbe  mannfacture  of  air-ships,  it  must  be  first  among  those  to  whom 
the  recent  aacoeues  have  uln-a>ly  liecome  a  source  of  pride.     Even  as 
^■tya  and  as  advertising  media,  balloons  have  always  lieen  more  popu- 
^nr  in  France  than  elsewhere.     The  city  of  Paris  has  for  years  past 
ioclgdcd  one  or  more  large  establishments  devoted  exclusively  to  the 
maaafactnrc  of  Ihem.     Should  "dirigrablv"  ballooni  over  become  of 
commercial  importanee,  rnti-rpriAing  Americans  will  bo  <]nick  to  imi- 
tate tiirir  Frenrh  neighbors,  and  put  upon  our  market  all  that  the  pub- 
■Jic  may  demand.     The  day  is  perhaps  not  far  distant  when  at  least  a 
Ravored  few   in  our  own  country  may  enjoy  the  luxury  of  summer 
■fternoDD  ezcnrrion*  through  the  air,  free  from  dust  and  cinders,  and 
oDcaaion^lIy  even  vying  witb  the  birds  i»  speed. 
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ARCHAEOLOGICAL  FRAUDS. 

Bt  COABLES  C.  ABBOTT,  U.  D. 

IT  eeems  rather  hard  tioM  that,  even  if  the  aroheologist  goat  per 
Bonally  into  the  fieM,  and  gatbt^n  with  hi*  ovm  hxnda  apecimsBS 
of  elonc  iin[rloin«)t4,  bo  It  not  qait«  froc  from  tbc  pouibiiity  of  being 
impoflcd  upoii. 

The  cause  of  this  unhappy  state  of  affair*  i«  found  In  ccvrnl  facln, 
alt  of  n-hich  ar«  of  such  character  that  il  is  nell-nigh  impotwihlc  to 
avoid  being  misled  by  thorn.  In  the  first  place,  it  rtniuires  mach  !cM 
skill  and  practice  than  is  imagined  to  artistically  shape  arrow-heads  and 
other  small  obji-i'iii,  from  fragments  of  jasper  and  other  minerals  hav- 
ing a  conchaidal  fracture.  Hany  boys,  too  impnlicnt  to  gntlior  tbu 
relics  of  the  Indians,  which  requires  considerable  lal>or,  often  practice 
on  broken  specimens  until  they  can  repoint  them,  and  coDTert  others 
into  handsomo  examples  of  Bcra])ers,  trimmed  flakes,  and  other  forms 
with  which  every  archicologist  is  familiar.  Unfortonatdr,  the  newly- 
fractured  Ja.iper  prMonts  a  surface  scarcely  distioguishablc  from  tb, 
of  objects  made  cciiliiries  ago,  so  itlowty  does  the  proccM  of  wcathi 
ing  dull  the  surface  of  this  flint-like  mineral ;  and  tho  eager  rol]e< 
who  a  week  before,  it  may  he,  charged  the  I>oy*  on  various  farms 
keep  all  the  relics  they  could  find,  receives,  in  his  boo  great  eagerness, 
as  gennine,  every  specimen  of  known  shape*,  and  is  in  no  wise  deceived 
in  the  difference  in  chipping  between  tb«  ancient  and  the  modern.  In- 
deed, I  greatly  dmibt  if  any  difference  can  be  dotecic-d  in  such  oimple 
forms  an  triangular  arrow-beada,  scrapers,  trimmed  flakes,  and  kniv<«. 
I  have  time  and  again  been  shown  handsome  spcetmeDs,  which  1  was 
assured  w«re  made  by  the  exhibitors,  and,  on  oxprewing  oonie  don 
hare  bad  other  specimens  made  in  my  presence.  The  skill  willi  whi< 
one  nrchin  chipped  the  ohsractcristic  lievelcd  edge  of  a  seraper,  nNinj 
only  a  small  quarta  pebble  »B  a  hammer  or  chipper,  was  marvel 
and  I  have  good  reason  to  believe  I  have  been  victimized  more  than 
once  by  this  same  youngster.  Still,  the  prices  axnally  paid  for  arrow- 
heads are  not  sucb  as  to  warrant  boys  gmcrally  in  undertaking  t 
necessary  preliminary  practice  of  ehipping  flint,  and  the  nnmbcr 
modem  chipped  implements  is  relatively  not  large  ;  and  Iteing,  In 
eases.  imllalionK  of  known  patterns,  Ihey  can  not  mislead.  I  do  not 
think  any  of  the  Flint  .lacks  whom  I  have  met  ever  attempted  to  de- 
sign new  forms,  or  oopy  those  found  in  dirtant  locAlities.  a  koowled£« 
of  which  could  only  be  derived  from  book«.  If  meb  should  beoom* 
tbc  ease,  dire  confnition  rarn't  inevitably  arise. 

Tn  the  case  of  such  trnph-nienu  nf  stone  ad  were  made  ^y  perkiM 

away  the  surface,  and  nihoequenily  jmlUhing  all  or  portions  of  tfl 

nu/aee,  but  few  attempts  to  counterfeit  have  come  to  my  notice.  Tn 


ABVHjEOLOQICAL  frauds.  309 

'remark,  lioweTer,  is  exdusive  of  all  objects  of  bemaiite.  So  many 
iiundreds  of  ibc«c  are  manufactured  in  Ciiicimutti  anil  other  cities,  tliai 
no  object  of  tbis  material  fibonltl  be  admitted  into  a  mueotiiD  or  pri- 
vate cjibint't  tinlcss  its  biKtory  n-n<lt'rcd  fraud  abwluU-ly  inipowible. 
Attempts  at  making  groored  axofl  have  been  brought  to  my  notice, 
but  tiiey  were  M  rudely  ebaped,  and  no  new  in  appearance,  that  de> 
ceptioa  waa  iropoesiMe.  The  flat  pebbles,  with  two  or  four  notchee, 
known  aa  "  net-sinkers,'^  are  readily  made,  but  are  wo  abundant  tltat  to 
nuumfncttinj  tbem,  inKtead  of  looking  for  those  made  by  the  Indiant^ 
haa  not  yvt  become  profitable. 

Tlte  Indiana  were  <]uick  to  perceive  bow  readily  thin,  flat  sandM0D« 

,j>ebble9  could  bo  perforated,  and  so  become  available  aa  omamenta. 
3ncb  objects  I  bave  gathered  by  the  score  from  graves  and  village 

^sites  ;  and,  as  a  result  of  calling  the  attention  of  eollcoUwa  to  tb<wv 

-perfontisl  diaks,  I  find  tliut  they  itre  now  made  in  large  numbent ; 
being  perforated  with  Hint  drillti,  and  the  "new"  surfaces  carefully 
policed  with  leather  and  entory.  I'hia  gives  the  appearance  of  age, 
aad  snch  specimens  are  readily  palmed  oS  upon  the  unwary.  Indeed, 
deteotioD  of  the  fraud  is  we]l-ni(;h  impracticable.  A  rainy  Saturday 
means  mischief,  so  far  as  country  schooMwys  are  concerned  ;  for  I 
find  that  tbey  often  congregate  in  some  quiet  comer  to  drill  pebbles 
and  rcfioint  arrow-hcada  ;  and  then,  lying  in  wait  for  the  profesHor  or 
the  "  'tiaay  (Agasoia)  Club  "  boys,  from  town,  unload  upon  them  the 
remarkable  "finds"  {?)  made  since  their  last  vist.  I  do  not  wish  to 
discouraj^e  arehieological  research,  but  simply  to  warn  entbusiostic 
Btadcnis  against  dangers  to  which  ihcy  are  exposed  ;  for  I  speak  from 
sad  cxpcricDOe. 

Of  frauds  in  monnd  potu-ry  and  Htriped  slate,  I  need  not  here  make 
other  mention  than  to  caution  the  purchaser  of  specimens  ;  for  there 
are  abtwdaat  counterfeits  offered  by  dealers  in  curiosities.  I  do  not 
noD  to  imply  that  ifae^e  dealers  aro  acquainted  with  the  true  history 
of  Ifae  objiMta  expoavd  for  sate,  for  tlicy,  tike  the  archa;ologists,  are 

^freqaenlly  imposed  npon. 

ITnexa^erated  as  are  the  dangers  of  impoution  auoh  as  I  have 

[pointed  out,  they  are  realty  insi^ificant  as  compared  with  that  attach- 
ing to  the  purcliuse  of  Btcatile  implements.  It  is  well  known  that  the 
Indisoa  made  CMwiant  ii«o  of  this  mineml  for  the  nanufaeture  of 
cooking'Tcvels,  for  sinoking-ptpea,  and,  to  a  limited  extent,  for  small 
omamcRta ;  but  probably  never  for  weapons.  As  the  mineral  is  so 
readily  worked,  the  cunning  Flint  Jackfl  have  long  Iwen  in  the  ncfariona 

I  business  of  imitating  pots,  pipes,  and  trinkets,  without  number. 
I  I'biladolphis  has  the  honor  (?)  of  being  the  headquarters  of  steatite 
/ranits  ;  and  it  \*  nut  long  since  that  one  hundred  beautiful  objeeta, 
made  by  one  man,  were  aild<?<l  to  an  extensive  collection,  at  a  cost  of 
JBve  himdred  dollars.  Had  nut  the  diMOvcry  of  their  origin  been 
made  in  time,  it  would  bave  result«l  in  American  orchawlogists  cn^VV 
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injt  tho  DeUw&r«  Indtans  with  f&r  more  Bkill  io  carving,  even  sUatite, 
than  tbcy  «-vc-r  possessed.  As  tobacco-pi  pas  bsve  cvor  twcn  the  rnrpst 
aud  most  ooRlly  of  Indian  rcltrs,  t>poclal  attention  was  giren  tu  tbeir 
manafactorc,  and  TCd-f  remarftabli;  have  been  some  of  the  specimctia 
vhich  have  found  tbeir  way  into  private  cabinets  and  ]>iibnc  moaeonu;. 
The  bistorr  of  some  of  these  pipes  is  as  intricate  and  fascinating  as  a 
nov<-l,  bat  want  of  space  forbids  its  pnblication  in  this  connection. 
Safllee  it  to  say  that  tbo  arvliicologitit  la  only  mfo  when  Itc  exbnmni, 
in  person,  steatite  pip«*  from  gravcji,  and  (indH  other  objects,  either 
under  like  circuaistaoces,  or  stres  them  plowed  ap  on  ancient  village 
stlea. 

So  (letennioed,  indeed,  are  some  of  these  fabricators  of  fraads,  that 
tlie  following  iacidcnt  is  worthy  of  being  published,  to  show  the  n>- 
genuity  they  exerci«e  in  their  pc<culLsr  calling.  To  discover  an  Indian 
grave  is,  of  ooiuse,  a  rcd-lcttcr  day  for  the  arebnpologi.Ht.  Now,  /n- 
dian  ffravc*  are  manvfactureti  to  order,  it  would  appear.  At  l««st 
the  following  recently  occurred  in  New  Jersey :  A  Philadelphia 
tlint  Jack  seeared  a  half -decayed  skeleton  from  a  Potter's  field  in  tbo 
vicinity,  and  placed  it  in  a  shallow  excavatitm  on  the  wnxting  Imnfc  of 
a  creek  in  New  Jcrjcy,  where  Indian  relics  were  frrijiienlly  found. 
With  it  he  placed  a  Ktcattto  tobacco-pipe  of  hi*  own  make^  a  steatite 
carving  of  an  eagle's  head,  and  beads ;  with  iheae  were  thrown  num- 
bers if  gen'iine  nrrow-heads  and  fragments  of  pottery.  The  earth 
was  blackened  with  powdered  charcoal.  This  "plant"  was  made  in 
November,  and,  in  the  following  March,  during  the  prevalence  of  high 
waters  and  local  fre«heti%  he  announced  to  an  eulhuHiastic  colleelor 
that  he  knew  the  location  of  an  Indian  grave,  and  offered  to  take  him 
thither  for  fifty  dollars,  the  money  to  be  paid  if  the  search  proved 
cnccessful,  which  of  conrM  it  did.  The  cranium  of  that  Philadelphia 
paopiT  pa«9od  through  p^veral  cmniotogists'  hand?,  and  wb*  gravrly 
remarked  npon  as  of  annsnsl  interest,  as  it  was  a  marked  dolidttt- 
eepAaiie  stuU,  tnhj^reai  tAe  Dttmcare  Indian*  uvre  brachycfphaiif ! 

A  word,  in  concluaion,  with  reference  to  that  rouch-vexe<I  queation, 
the  contemporaneity  of  man  and  the  mastodon  in  North  America 
Constantly  objects  are  being  bmnghl  to  the  altMition  of  an-liirnlopirt* 
aa  having  some  bearing  upon  this  question.  A*  to  wbelhi-r  tbo  "  i-Ie- 
phant-pipe*,"  of  Iowa,  or  the  "Lenap(-«lone,"  of  PennsTlvanift,  be 
genuine  or  not,  no  opinion  is  here  exprttfscd  ;  hut  it  is  iinqnestionabb 
ihat  many  of  the  remains  of  the  maatodon  fonnd  in  New  Jenwy  ond 
New  Tork  arc  far  more  recent  than  some  of  the  relies  of  man,  and  U 
ia  simply  im|>oauble  that  even  »o  late  a  comerw  the  Indian  should  not 
have  seen  living  nuutodoos  on  the  Atlantic  seaboard  of  thu  continenL 
Klephant-pipes  and  carvings  shonld  not  l>e  ctiri'iemnc-d.  merely  because 
of  an  impression  Flill  prevalent  tlial  the  mastodon  wns  n  creatntv  u( 
an  eai^ier  geological  epoch  than  the  recent.  This  ii  but  half  Ihetmih: 
/>e>  also  shared  tbo  forests  of  the  present  vritb  the  fauna  nf  htstorio  itmei. 
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RAILROADS,  TELEGRAPHS,   AND    CIVILIZATION. 
Br  IlMm  C.  RERZOO. 

TUEUE  bas  hardly  bora  a  more  quici  dccncic  in  the  polilicitl  his- 
tory of  ilic  tiiiiclevnUi  century  lUan  Hw  uiiu  brtwcirii  IKiO  and 
1840.  Yet  lUat  decade  waa  the  cradle  of  a  new  epoch,  in  which  invAB- 
tions  fini  came  into  view,  or  were  bronght  to  practical  completion, 
wliicb  have  had  a  deeper  and  mora  ponnaficnt  inllucnce  than  any 
political  event  conld  hiiTc  ujKtn  the  r>)inpin»  of  htimiin  MK'iety.  'Die 
fliBt  steam •railrOAd  in  Europe  witta  built  in  llie  Wgiiming  of  tbiit  dcciido, 
after  George  StepbeDson  bad  Kolred  the  problem  of  the  locorootive  in 
1820.  lu  1833  Gauao  and  Weber  filed  the  first  tclepraph-wire  be- 
tween the  Observatory  atid  the  i'hveical  Cabinrt  in  UOttitigcn,  and 
thereby  laid  tbo  foundiition  of  dcctro-magne(io  tcl<-grupby,  building 
OD  which  Morwc  in  1836  inveuled  tlie  wriling-ldegraph.  In  this  year, 
1S36,  alw,  the  first  acrew-steaoicr  waa  built  in  England,  and  ibg  traua- 
atlantio  sleam-traffic  waa  opened  two  years  later,  or  in  l«s3$. 

Only  a  few  sharp  and  enlightened  minds  coidd  have  been  able  at 
tbat  time  to  form  a  conception  of  the  effects  which  these  dittcovvrw 
wfrre  destined  to  exercise  upon  tbe  world  ;  but  tlicir  dcvcloptncnt  from 
tbo«e  focbic  bcgiuniugs  to  ihe  prcft«tit  day  has  Immeaiiurably  surpassed 
the  moNt  Raagiiine  expectations. 

The  length  of  the  railways,  of  which  thr««  fanndred  and  thirty-two 
kilometres  were  in  operation  in  1830,  had  risen  in  1S83  U)  more  than 
444,000  kilometres  ;  ami,  if  the  lines  were  joined  one  to  another,  tbey 
wonld  UaYft  gone  around  the  earth  in  iu  lonjieMt  circamfcrenec  more 
than  t«i  times  I  like  a  net,  tlio  meshes  of  which  are  continually 
drawing  closer  together,  their  lines  ar.>  woven  over  all  the  conntricii  of 
Europe  ;  in  both  Americas,  they  have  made  way  i«U>  ihc  liitherlo 
patiilea  wildcmcw  ;  tlnry  have  climbed  tbo  Kocky  Mountains  of  the 
North  and  the  Cordilleras  of  Pern,  and  have  broken  throni;h  th« 
nation-dividing  walb  of  tbe  Alps;  tbe  largest  streams  of  tho  oartb 
wear  the  yoke  of  their  bridges ;  in  Southern  Africa,  in  the  East  Indiaa, 
and  in  Japan,  tbey  are  presainj;  unintermitlingly  into  new  regions,  and 
•Ten  in  the  Chinoso  Empire  trial-surveys  are  making  for  advantageous 
routes. 

Steamship  navigation  ha«  grown  on  a  mrailarly  grand  »onk.  Nearly 
ten  thousand  moamera,  with  a  capacity  of  wvcn  million  ton«,  traverse 
the  ocean,  and  connect  all  parta  of  the  caitfa  with  one  another.  Indo- 
paodenlof  wind  and  tide,  tbey  maintain  communications  with  a  twtfl' 
Dcaa,  security,  and  regularity  rivaling  those  of  the  railways,  whose 
fioaiplement  tbey  arc  in  providing  for  the  world's  trade. 

More  rapidly  and  extenxivi'ly  than  both  of  iheite  has  tbe  telegraph 
takeo  powcatioD  of  the  world.     The  conductor  which,  in  1833,  con- 


TBB  POPULAR   SCIENCE  MONTHLT. 

oeclcd  tlio  Btnijy-Fooiiui  of  two  G«raian  icboUrs,  btw  in  fifty  y^aiB 
spread  out  into  a  network  of  wircA  tbtt  incloacs  the  earth.  Tfafl 
length  of  the  telegraph  lines  ia  estimated  non^  at  nearty  a  Bullion 
kilometrefl,  and  the  length  of  the  wires  at  more  than  double  that 
number.  Thvjr  stop  for  no  obstacles,  but  find  thdr  wav  over  monnt- 
ains  covered  with  eternal  snow,  throngh  'loNrrtJ>,  and  acrowi  riren. 
Kren  the  ie<a  docs  not  itop  theni.  Mure  than  seven  bundrn)  sol*' 
marine  cables  bear  messages  over  the  bottom  of  the  ooean  with  a 
^>e»d  ouutripping  that  of  the  thought  in  which  they  originated. 
Hard  as  it  was  fifty  years  ago  even  approximately  to  imagine  ibo 
impending  derelopmeut  of  the  young  dtucovorics  and  tlipir  influGoccs 
it  ia  jast  as  bard  now  to  comprohciid  them  in  tlifir  fulliieto.  The 
majority  of  liring  people  take  them  for  granted,  and  have  no  forther 
thought  fttwiit  them.  Railroads  and  telegraphs  hare  been  so  much  a 
matter  of  counw  to  them  from  their  childhood  nptliat  they  can  hardly 
eoBoeive  that  it  was  ever  different.  Bni  he  whoiie  niemor}-  goea  back 
more  than  a  generation,  or  wboorer  ha»  traveled  in  countries  where 
mnle«  or  oxen  are  the  only  nicaiii  of  transportation,  can  rcAlixa  the 
difference  am)  appreciate  the  importance  of  the  progress,  and  the  rela- 
tioDB  that  exlft  Ik'Iwccq  numerous  phenomena  of  life  and  those  cod- 
oemtL 

The  most  important  nud  evident  nf  these  pbenomena  are  the 
changes  which  railroads  and  teli-graplis  as  means  of  trade  hare 
directly  impressed  on  economical  affairs ;  their  infiuences  have  abo 
made  thcnueUes  felt,  partly  as  consequences  of  those  changes,  in  pact 
directly,  in  tratuformations  of  social  conditions,  and  of  manners  and 
cnstoma. 

It  is  common  to  the  means  of  transportation  moved  by  steam  and 
to  the  telegraph  that  thoy  effect  changes  of  place,  the  forro^  of 
physical  objects  and  men,  and  the  latter  of  thoughts,  with  power, 
speed,  and  socnrity,  immeasitrably  surpassing  those  of  the  formerly 
knoa-n  mean?. 

We  will  first  consider  the  exchange  of  goods  which  eompose* 
trade.  In  bis  blest  "Review  of  tlie  World's  Economy,"  Dr.  Vnn 
Ncumann-Spallart  eetimates  the  weight  of  the  goods  which  the  n3- 
roads  collcrrtivcly  carried  in  166S  at  about  1,500,000,000  tons ;  the 
frdgbt  of  the  steamers  was  calculated  at  about  half  that  weight,  tly 
far  the  greater  part  of  tbeae  masses  of  goods  have  been  set  in  motioo 
by  trade  in  order  to  plaoe  them  where  tliey  could  be  made  of  use.  Fur 
this  rcsson,  the  figure  of  the  weight-,  allboiiKh  the  contemplation  of  it 
overtaxes  our  limited  powers  of  conception,  gives  quite  as  tittle  ides 
of  the  meaning  of  this  enormous  movement  as  does  the  knowledge  of 
the  weight  of  the  blood  circulating  in  the  body,  with  which  it  if 
rnstomary  to  compare  this  trade,  an  explanation  of  ilio  effect  of 
its  flow. 

The  exlcniiion  of  trade  may  be  couiiidcred  as  to  6p«ce  and  as  to 
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Erariety  of  articles.  In  tbe  former  respect,  al)  parU  of  Uie  eanlt  have 
p  been  drawn  witbin  the  circle  of  exchanges,  even  tho«e  which  fonnerly 
lay  qaito  ontskic  of  Etich  coimcctioos,  cither  kK-Aitso  they  were  thinly 
inhabited  or  too  iliflicult  of  uccvmh  ;  and  the  iradu  re^urcea  within  civ- 
ilized landa  have  been  greatly  expanded  at  tbe  improrement  of  trana- 
portatioii  facilities  baa  compenaated  for  the  difference  bctweeo  tbe 
former  cost  and  tbe  preseot  adraooe.  The  quantity  of  thu  goodaiuecl 
in  trade  and  tbe  variety  are  increased,  or  at  Icaet  become  available  for 
whole  classes  of  conanmcre,  to  whom  their  uiie  wa*  formerly  forbidden 
on  Bocoant  of  their  price.  Our  daily  lifti  affonbi  abundant  exaropled 
of  aacb  article*.  Tlicy  are  cxeiupllfied  in  tbe  variety  and  prices  of  oar 
food  resourcea,  in  the  fashioim  of  our  clothing,  in  our  architecture,  and 
in  the  warming  and  lighting  of  our  houses.  Coffee,  tea,  spices,  and 
oiher  prodncta  of  tbe  tropicii,  which  were  formerly  ran)  Mnong  tb« 
wealthy,  arc  now  set  upon  tbo  tables  of  the  people,  and  are  objects  of 
general  uto.  Tbo  European  demand  for  wheat  brings  into  competition 
■tcamera  from  N<^rtbem  and  WeHtcm  America,  Cliili,  the  states  of  the 
La  Plata,  and  India. 

In  clothing,  the  moderation  of  price  resalting  from  the  chc«]>encd 

transportation  of  the  raw  materials  and  the  wider  diatribution  of  the 

fabrics  come  more  into  view  than  tlio  intixtdnction  of  new  or  hitherto 

noknowti  or  inaccessible  materiali*,  of  which  juto  is  the  only  example 

we  now  recollect.    That  silk,  which  was  formerly  a  mark  of  wealth,  is 

now  worn  by  women  of  only  moderate  means,   and  cotton  goods, 

which  were  articles  of  luxury  a  btindrod  years  ago,  are  made  into 

everybody's  shirts  and  bedclothca,  are  in  do  small  part  dne  to  tbe 

ebeapocsa  and  speed  of  frt^ight-carriago  oat  well  as  to  the  increased  fa- 

eilities  for  manufacturing  them  afforded  by  the  Entroduction  of  steam 

machinery. 

^B       Tbe  improvemeats  wbicb  railroads  and  steamcn  have  made  posst* 

^Bblo  tn  oar  buildings  are  also  obvious,  in  tlic  use  of  solid  materials  in 

V^regions  far  from  tbo  quarries.    Tbe  coals  with  which  we  warm  our 

^  bonaes  and  from  wbicb  we  derive  onr  gas-lights,  and  the  petroleum 

which  bams  in  the  lamps  of  tbe  man  of  small  means,  articles  which 

^■liKve  become  indiKpcnsablo  in  modem  life,  but  the  use  of  which  was 

^Rforroerly  foHiiddi-n  in  all  but  ihe  narrow  regions  of  their  productions, 

are  now  carried  into  tlio  most  remote  rooantain-valleys  and  across 

actaxm,  to  wherever  men  live. 

As  railways  and  steamers  perform  the  hard,  steady,  physical  work 
of  trade,  HO  the  telegraph  assists  the  mental  work  of  its  servico.  Of 
the  more  than  a  baudrcd  miUion  telegrams  which  the  electric  wit«s 
carry  over  the  earth  yearly,  by  far  tbo  greatest  part  concern  affairs  of 
trade.  The  tch-graph  w  the  rnvdium  of  all  im[ior(ant  communications 
^in  wholesale  trade,  and  speculation  could  hanlly  exist  without  it.  A 
ncnmercinl  solidarity  ooveriog  tbe  whole  globe  has  been  built  apon 
sent  geneTutton   for  tbe  first  time  sees  a  world-it&de. 
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Tbc  GoaneoLioa  ia  mnst  evident  in  tnuttactiona  in  goods  of  large  coo- 
RamptioD,  and  ii  manifested  in  the  tendency  to  equatixatioD  id  firi«a 
Lkoil  in  the  ratee  of  disooant.  The  price  of  the  8t«ple  «nicl«a  of  com- 
FlDcrcc  in  fixed  Id  the  market  of  the  world.  The  price  of  wheat  is  de- 
termiDed  every  day  by  the  telegraphic  reports  to  Chicago  of  the  day'i 
traoHactions  in  the  principal  placcson  the  globe  whore  wheat  iit  handled, 
and  till'  [iricc  of  cotton  in  a  dimilar  maimer  at  New  Orli-ana  and  I  Jver- 
po»l ;  and  in  all  financial  trauutctions  the  moiii  remote  eoinincroial 
ci'uters  respond  to  one  another  with  a  facility  and  celerity  that  can 
hardly  he  excelled  by  those  with  which  two  hooscs  separated  ouly  by 
the  Thames  cmild  communicate. 

This  extffiuioii  of  quick  communication  over  the  whole  globe  has 
bcvn  attended  with  tliu  f nrtlier  advantagu  of  making  contmerctal  prod- 
acts  BCi-OMibli:  to  the  largeRl  povstble  oirelo  of  rOIUume^^  of  making 
capital,  which  flows  where  it  can  be  applied  with  the  moat  profit,  eaiily 
available  at  aucb  spots,  and  in  the  acquisition  of  a  number  of  stonge- 
points  whence  goods  can  be  dispatched  with  but  little  delay  to  the 
plaooH  when)  there  is  a  demand  for  them.  Conditioned  npon  then 
oiruumstanocs  are  the  general  decline  of  interest  and  ihe  eader 
avoidance  or  quicker  n-licf  of  tlie  diKtrcM  which  may  arlw-  in  single 
countries  or  distriel«  from  the  ien))>orary  acarcity  of  aomc  particular 
r-oeceasity.  Itailroads  and  steamboats  have  made  the  prevalc-nee  of 
■teal  famine  and  tbo  miMry  associated  with  it  impossible  so  long  as 
Isny  purchasing  power  exists  in  a  conn  try  or  a  city.  Speculation,  eo 
r-nuch  abused,  while  it  looks  out  first  for  its  own  intereats,  takes  can 
to  compensate  for  local  failaree  of  crops  by  Bending  in  timely  aupplin, 
and  has  in  railrotods  and  tele^rapha  ready  and  powirrful  itmtru meats 
for  ita  enier]>riH-.  That  many  men  still  actually  snlTcf  from  hunger 
is  not  to  be  denied  ;  but  it  neverthelen  appears  now  to  be  impowiblt 
for  the  most  of  the  world  that  a  local  scarcity  of  food  arisinfc  fro" 
dearth  or  any  disaster  shall  not  bo  immediately  remedied  from  with- 
out. 

This  wide  community  of  interests  also  baa  ita  shadows.  The  eaa 
with  which  large  quantities  of  goods  can  be  earried  from  coontrici 
where  they  have  accumulated  In  excess  under  favoring  conditions,  to 
regions  where  this  ptwlnction  is  not  eqnally  favored,  is  fraught  wiii 
disail vantages  to  tbo  local  protlucen  by  dcprcciaiiiig  the  prices  of 
their  goods  when  the  circumstances  are  already  hard  for  them.  Ths 
depressing  competition  of  American  and  Indian  wheat  in  the  Euro|>csoi 
markets,  which  the  home  fanners  lament  with  ko  much  r  -  i 

Blriking  cx.impic  of  this.    Still  more  serioua  ia  the  ruptditj  ^  ■■'■' 

the  efl^eciM  of  a  commercial  crints  occurring  anywhere  are  ftili  ia  all 
marketa.  But  tltcse  negative  efTcrts  of  solidarity  of  inlerCTHs,  hafd  * 
they  may  bear  al  limes  njion  individuals,  are  insiguificaut  as  cunpm^ 
with  tlie  advantages  it  bringH  to  the  general  welfare, 

Aptee  with  the  widening  of  lb«  trade  in  goods,  has  productive 
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died  au  unprecedented  derclopmenl,  and  tbU  aa  regard)!  quantitjr 
Tariety  and  quaiity.     If  Industry  knew  what  it  waa  doing  when 
16S9  it  offered  a  prize  for  a  locomotivc-enj^ne  available  as  a  draagbt- 
iwer,  its  knowlcdgij  has  brcmght  it  rich  fruitx.     With  iliat  inTen* 
it  gained  a  htub  for  incrcnsed  production,  and  iuad«  it  [HMKiiblu  to 
bring  to<;ctlier  thu  raw  material  and  tlic  power  at  pointa  where  human 
skill  and  the  other  favorable  conditiooH  for  prodnclioa  were  fouDiJ. 
The  rulroad  carried  coal  and  lime  to  the  iron-mine*,  and  cotton  to  tbe 
valleys  where  men's  hands  and  valuable  water-powers  were  waiting  to 
be  nsed  ;  blart-fumao*!*  and  forges  rose  here,  spinning  atul  weaving 
establishnienU  ihero.     Indutitry  waa  rclcaM'd  from  iu  bonilag«  to  th« 
y^ew  ttpotii  witere  all  the  conditions  favorable  to  ita  development  ex- 
^■lited  together:  and  became  mobile.     It  was  enough  after  that  if  any 
^nne  of  those  ooiiditionH  was  given  in  any  place  ;  what  was  wanting 
^«<otdd  be  siipplicil  at  relatively  mnnll  expense  by  means  of  the  railway. 
Thiu  have  great  induitrieA  deveIopc<l  themselves  mainly  under  thu 
operation  of  these  agencies,     llie  remarkable  pheDomena  in  (he  eco- 
nomical field  connected  with  these  enterpritcii  are  the  division  of  labor 
and  tbe  tendency  to  the  equalisation  of  wages,  both  aa  between  differ- 
ent places  and  aa  against  fluctnationa  tn  the  prices  of  goods  ;  the  for- 
mer promim.'mtly  exemplified  in  the  confinement  of  particular  enter- 
prisM  to  sjiueial   branches  of  production  ;  the  latter  favored  by  the 
^^laay  migration  of  bborcrs  from  pluce  to  place-,  and  tliv  r^jiid  spread  ui 
^fcews  of  advance*  in  wt^ea,  as  well  as  by  the  possibitlty  of  coalitions 
^^kgainst  aoevcD  scales. 

Just  as  a  commnntty  of  interest  baa  been  prodneed  in  the  world's 

trade  by  the  operation  of  railroads  and  telegraphs,  so  it  has  been  in 

indcutrico.     Every  advance  in  technics  shortly  becomes  known  and 

oemmon,  while  those  who  are  bsokwanl  in  taking  It  up  suffer  during 

tbe  tran5:tlon.     On  the  other  hand,  local  criaes  m-e  ftlt  by  rcIatuJ  )L- 

dttstries  far  from  the  place  of  Iheir  origin,  tilt,  in  fact,  tbe  distance 

bocomes  so  great  that  the  market  is  |>Totectcd  against  the  effects  of  the 

shock  by  the  cost  of  transportation.     But  Ihtc,  again,  the  flexibility 

I  i  tnd  elBeieney  of  the  meant  of  communication  are  <>f  great  help  in 

^■nrerooming  such  crises  and  equalixing  their  mischtevoas  consequences. 

^V      The  uovemeot  of  persomi  has  undergone  quite  as  important  a  growth 

^Vks  that  of  goods.     Tn  the  "  Review  of  tbe  World's  Economy,"  already 

~  named,  the  nnmbcr  nf  passengers  carricf!  by  Ml  the  railroads  in  all 

lof  the  world,  in  1882,  iM«Nlimat«d  at  2,I(MI,000,000,  oraii  average 

tf  six  and  half  rnillion  a  day.    Ilie  absolute  number  of  paaaengera 

on  stf-amera  is  smaller ;  but  here,  as  was  also  the  case  vitb 

they  are  carried  for  longer  distances,  and  more  days'  journeys, 

^an  ou  railroads;  to  that.,  estimated  by  the  mile  or  the  day,  tbe 

kmount  both  of  frrigbt  and  passenger  work  the  steamere  do  will  ap- 

nar  to  tnneh  belter  advantage. 

The  significance  of  (be  faciliuiion  of  passenger  tranaporUUon  itti 
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derired  principally  from  iu  effects  on  social  conditioiiA,  civilization, 
aikI  castoms,  Odo  of  the  moat  importut  of  those  effects  id  illuetrateJ 
in  emigrMion,  which  has  oMumod  grand  dimcauoiut  under  tliv  opera- 
tion of  the  new  methods  of  commonication.  Of  the  twelve  and  a  half 
aillion  emigraote  who  went  to  the  United  States  botween  the  recog- 
nition of  thi?ir  independenoe  and  18^3^  not  more  than  a  million  belong 
to  the  time  prcrioos  to  tho  Mtabli&hmcnt  of  regolar  passenger  comniu- 
nicUion  by  st«amcr  with  Earopo,  about  1844.  As  a  re«alt  of  the 
stablishment  of  thiH  mv^tliod  of  cummuDication,  and  of  tlic  building  of 
.  railroads  that  opened  the  Miasiaaippi  Valley  and  the  western  patt 
of  the  continent,  omii^ration  assumed  coloesal  proportions.  Besides 
the  amelioration  of  tho  %'oyagc,  which  has  become  an  affair  of  not 
more  tlian  ten  or  iwoiro  day»  for  emigrsnt-Tesscls,  tho  improved  fsrc^ 
the  chea))«r  rate  of  |>afltuig(^,  and  the  punctuality  and  incrC'ased  safety 
of  the  transit^  may  be  marked  as  ciix^umstancea  ooDtributJsg  to  tUs 
result 

The  difficnlties  of  the  land-jouraey  were  formerly  hardly  less  fonni- 
dablo  to  CDUgnuits  Making  the  interior  of  the  country  than  were  thost 
of  tbe  se»*voyage.  AVv^s  and  even  months  might  be  spent  in  reac^ 
ing  tile  end  of  tho  journey,  while  the  traveler  bad  to  do  witboat  every- 
thing  he  could  not  take  along  with  bim,  or  else  to  procure  it  at  the 
szpsnse  of  great  trouble  and  cost.  Kow  tho  railroad  carriea  one  from 
the  port  of  arrival,  in  as  many  days  as  months  were  formerly  rcquirtd, 
to  tho  extreme  West ;  and,  finding  himself  there,  he  ia  no  longer 

^lost  in  the  wildemcsa,  witli  Dothing  but  his  own  efforts  to  depend 
upon ;  but  he  haa  a  railroad  passing  at  no  very  great  distance,  to 
keep  him  in  constant  communication  with  civilization.  To  these  grest 
impulses  may  bo  added  the  increased  facilities  for  coming  and  going 
within  their  own  conntry.  Formerly  the  poor  man  was  tied  to  hit 
threshold  by  tbo  impossibility  of  obtaining  the  means  to  get  away. 
Kow,  at  an  expense  of  lime  and  money  relatively  trifling,  lie  is  able  to 
go  and  s«ek  other  plaoes  where  ho  may  find  better  fields  for  the  exet^ 
ciae  of  his  powers  and  easier  conditions  of  cxtstenco.  In  this  way  ths 
condition  of  the  poorer  and  the  laboring  classes  has  I>c4>n  immoasui* 
nbly  altered.  Ilciico  wc  nee  a  streaming  of  working-men  toward  tbe 
cenlerB  of  groat  industries,  large  towns  growing  up,  tabor  becooH 
scarce  in  the  agrionltural  districts,  and  tbe  industrial  organizations 
undergoing  a  revolution,  ffhe  labor  market  lias  nndorgone  the  sum 
kind  of  extension  as  the  market  for  goods  ;  and  skilled  labor  has  b(- 

^como  more  and  more  a  thing  of  merchandise,  the  price  of  which  b 
regulated  by  the  larger  o  on  j  unci  ores  of  bnaineas.  The  personal  rela- 
tion between  laborer  and  employer,  which  formerly,  at  least  in  handi- 
craft work,  IiikI  somewhat  the  aspect  of  a  family  relation,  has  bocn 
diasohred  or  relaxed. 

We  have  also  to  speak  of  the  serviccA  which  tbe  post  has  rendered. 
Tbo7  tra  by  no  moans  limited  to  U>o  cconMuical  field,  but  thoy  arc 
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Hkost  evident  tlierfl.  Trade  and  industTT,  and  all  economical  life,  cotild 
Basrdly  be  thought  of  to-day  witbont  the  co-opention  of  tbo  post.  And 
tbat  it  has  turtly,  cffvctlrclr,  and  abundantly  eonlributed  to  XhaiT 
advaDcemcnt,  to  a  dcgive  that  appears  wonderful  to  ns,  has  again  been 
mode  poaaihlfl  only  by  tbe  tt»e  of  railroads,  Meatnere,  and  telegraphs. 
■^i^Etber  the  relalirely  entail  postat^e  rate  within  a  siDgle  §tate  nor  the 
^Btoderate  rate  of  the  Postal  Union,  the  eatablishmcDt  of  which  rcpre- 
cented  one  of  the  most  reninrkablo  ctagcfl  in  tlie  progroM  of  civiliza* 
tioD,  ironld  haw  b«cn  (KWHiblu  without  these  TchiuIcM,  aa  the  alwayt 
ready,  chnip,  and  indefatigable  bearers  of  our  correepondeoee. 

So  dependent  upon  one  another  are  all  the  factors  of  human  life 
that  ve  sboald  expect  to  observe  tbe  effccta  of  tbe  agencie§  we  have 
been  considering  upon  all,  and  we  do  »o  observe  them,  most  promi- 
nently, perhaps,  bosidefl  tbe  pointe  on  which  we  have  rcmarlied,  U]>oo 
ili«  motlern  methods  of  war.  Tlie  tttcnmer  has  within  the  taat  thirty 
yam  taken  the  place  of  tbe  Bailing-vrnel  in  the  navies  of  alt  ooon- 
triea  to  sucb  an  extent  that  tbe  latter  ia  only  exceptionally  used  for 
warlike  purposes.  Connected  with  this  change  are  changes  in  the 
farm  and  handling  of  the  gnn*.  armoring,  the  introduction  of  turret- 
^jbifWi  and  modifiiialiona  of  naval  tactics. 

^B    While  tbe  locomotive  has  not  been  made  a  direct  arm,  railroads 
^^d  telegraphs  have  greatly  changed  tbe  aspects  of  war  on  land.  With 
their  help,  the  mobiltxation  of  the  army  and  the  concentration  of  its 
scattered  divi«ions  at  the  point  Hclcctod  for  attack  or  defense  are  ao- 
eoroplisbcd  in  a  space  of  lime  tlint  is  almoct  as  nothing  compared  with 
what  waa  rvqaired  to  move  troop*  by  the  old  method.    The  skillftU 
and  energetic  lue  of  these  helps  (pves,  under  some  c^irctimstance^  an 
impetos  that  may  be  decisive  for  the  issue  of  the  war.     They  are  no 
less  important  daring  tbe  progress  of  the  war,  in  that  they  are  useful 
for  the  forwarding  of  troops  and  cain|>-snpp!!tr»,     Tbe  army  that  con- 
trols the  railroads  is  master  of  the  field.     It  is  for  the  general  so  txt 
naonge  tlit-  movements  of  troops  hy  their  aid  that  his  forces  shall  at 
any  giv«n  Itme  be  itapcrior  lo  those  of  the  enemy  at  an  appointed 
plao*,  and  either  compel  them  to  relrtrat  or  to  fight  undoT  unfavorable 
oircunnftancea.    Modem  strategy,  therefore,  consists  no  little  in  having 
wledge  and  skill  enough  to  operate  with  the  railroads  as  the  most 
portanl  factors  of  movements  and  the  actions,  in  which,  with  mod- 
,  mnliitudc-s  of  men  are  of  more  effect  than  pcraonnl  hnvory, 
tir  111  Htrike  exocpt  where  and  when  he  knows  that  his  forces  ar« 
■tl|ktrior.      It  iit  also  an  im{w>rianl  conxidrration  thai  fimvisions  and 
amnmnilion  and  re-ooforcements  can  be  steadily  snpptied  to  the  army 
by  Bcana  of  railroads,  so  as  to  keep  it  constantly  effective,  even  in  the 
enemy's  country  :  and  that  the  wounded  can  be  carried  away  from 
the  neighborhood  of  liie  batllr-lii'ld  to  lunpitals  far  back,  or  to  their 
homos. 

:]t  Is  trac  tbat  warn  have  in  these  days  become  more  blood'j. 
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U  ean  also  be  said  that  tbey  are  ibortcr  and,  in  a  certain  aenfte^  noni 
bumane  ;  the  latter,  not  only  in  the  fact  tbat  tbe  victims  of  battle  rfr 
ceive  bettor  care,  bnt  ftlso  tbal  the  pcac«ftil  population  of  the  couotty 
visited  by  war  arv,  by  mcsns  of  tho  improved  fa(.-ilities  for  commoni- 
cation,  iparvd  tho  burdi-n  of  maintaining  the  invading  army,  llie 
greater  (>art  uf  the  cruelty  and  barbarity  of  former  wnm  aro«e  from 
the  fact  tbat  tbe  troops  bad  to  be  supfiortcd  by  tlie  land  In  wliicb  tbej 
were  encamped,  and  tbe  necessity  of  tlieir  taking  care  of  themselTen 
excluded  all  consideration  for  tbe  people.  War  is  still  a  direful 
Novrgv  ;  but  tbe  arrangcmpntB  for  proviaioniDg  and  foraging  and  the 
system  of  requi^iitions  wbidt  railroads  liave  made  po«»iliIe  placfl  tbe 
□lilitnry  admin tjilration  in  a  Ci^ndition  to  uparv  thi;  counlry  from  ex- 
haustive draftd,  and  to  preveot  excease*  by  tbe  soldiera.  The  influence 
of  modern  means  of  intercourse  may  also  be  seen  in  tlie  peaceful  rela- 
tions of  states  to  one  anotber,  and  in  tbe  inner  political  life  of  individ- 
ual Klatcs.  We  i^iall  make  no  tnislako  if  we  aaign  to  railroads  and 
l^'legraplis  an  imporlaat  part  in  tbe  pniscnt  tendency  to  fomi  large 
atates  and  to  give  greater  consistency  to  nattooal  organixaiioaa.  Stmi- 
larity  and  community  of  economical  interest*  arc  not  consistent  witb 
separation  by  arbitrary  divtsions.  Uaierlal  interests  recjaire  the  widest 
possible  conformity  of  legislation  and  administration  and  a  strong 
civil  power  able  to  give  tbem  external  and  internal  protection,  neither 
of  n-biet)  can  be  afforded  in  tbo  small  state.  Railroads  and  trlcgrsphi 
are  a  political  force  of  llic  firei  onlcr  t»  promote  in  uaseent  siaies  the 
accoropIiKhmenI  of  llietr  union,  in  established  states  the  elrenj^lbeuiog 
of  the  executive  and  tbe  gron-lh  of  the  political  influence  of  the  gov- 
ernment. In  all  civilised  states  the  telegraph  and  ibc  railroads  together 
enable  the  government  to  b«  advised  of  all  important  events  on  tlio  in- 
stant of  their  bnpponing,  and  immediately  to  take  wliatever  meaotim 
may  be  neccHsary.  It  i«  a  furtlver  consequence  that  the  central  power 
becomes  more  concentrated,  and  tbe  individual  prerogative  and  respon- 
sibility of  \\w  local  ofliccrs  limited  ;  while  in  smaller  states  the  admin- 
iKtrntive  organiutlion  m»y  be  simpliflcd  by  dispensing  with  intermedl* 
ate  agents. 

ll)c  eflect  of  railroad*  and  tolegrapbH  upon  the  eivio  siracture  U 
also  manifested  in  tbe  more  lively  pariicipati<Hi  of  the  people  in  politi* 
cal  life.  This  happens  both  in  oouse()uence  of  the  increased  ewe  of 
personal  intercourse  and  through  tbe  quickening  and  incmued  extent 
of  the  cxehangcs  of  thought  that  are  funheroil  by  the  prcM  and  bj' 
corresjKniiii'iici'.  The  freer  interoonwe  of  candidates  with  lint  people 
whose  vriCt's  ihey  are  seeking,  and  of  deputies  with  their  coni'tituetits 
has  done  much  to  make  tbe  people  acquainted  with  public  questions  ia 
their  varj-ing  as|>e<:t«,  and  interested  in  them.  Much  more  is  done  by 
tlic  perifwiieal  preSH,  which  now  scallera  ita  issue*  In  numbers  and  with 
a  speed  and  cheapness  that  would  have  been  inrrodibl-  -y 

ago.     Olhcr  factors  ore  ind(^-d  contributing  to  ihiseon'i  r 


RAILROADS,  TELEGRAPHS,  AXD  CIVILIZATION^.   319 


I      omvi 


outd  bo  practically  of  liltio  ralne  in  producing  these  effects  were  tbey 
ot  accompanied  bjr  corrcRpondingly  increased  facilities  for  tbe  diffu- 
sion of  nvwt.  It  faili*  to  givv  an  ndcquatv  idea  of  tb«  Ditciit  of  this 
inflncncr,  to  »tat«  liiut  two  and  a  liaif  milliard  copi«a  of  uvwapapen 
wen;  ciKnlated  in  I86£  Ihrougb  the  Foetal  Union,  and  that  only  an 
iosignificant  proportion  of  these  were  carried  otherwise  than  by  rail- 
road.  Most  of  these  joarnala  being  political,  the  part  they  hare  in 
diffiuing  political  inlolligvncc  among  thv  pcoplo,  wbo  dvputid  slmoaC 
entirely  upon  tbcm,  and  in  forming  their  political  culture,  may  be  oon- 
cmved  but  ean  not  be  measured. 

Thb  feature  also  is  attended  with  diaadvantajtefi.     Tbe  newspapers 

lulatinj;  in  all  classefl  of  society,  the  mimber  of  persons  upon  whom 

the  formation  of  that  vague  force  called  ptiblic  opinion  dcpcndx  has 

become  multiplied  many  times,  and  in  it  muny  are  included  who  have 

^^lot  the  prvriouA  knowledge  rcqulMite  to  the  formation  of  an  intelligent 

^Btptnion,  or  capacity  to  form  a  real  opinion  ot  tbeir  own.    Conse- 

^H|Bently,  the  quality  of  public  opinion  bos  depreciated.     It  is  more 

^PiMrily  led  into  error,  and  harder  to  eet  right.     Furthermore,  the  ra- 

I      pidity  vitli  which  the  lelcgntph  maVvs  it  possible  to  convey  news  of 

all  important  events — and  unimportant  one*,  too— from  all  parte  of 

tho  world  to  all  other  pans,  bati  given  public  o]>iniun  a  tontv  and  a 

preference  for  mere  maUers  of  fact,    nie  pr«sure  to  lejiru  the  latest 

news  is  stronger  than  the  desire  to  know  events  in  their  order  and 

eonnections.    Thus  interest  is  rather  directed  to  what  is  striking  and 

Benf4tioual,  and,  responding  to  thii>.  Ihc  pa|>crs  give  to  news  of  that 

kind  Kpacc  and  conApieuouHness  out  of  all  pmportion  lo  Ita  value. 

Conse(]uently,  we  have  shallowness  of  public  o[H»ion  on  the  one  side, 

I      exa^^geration  and  unreliability  on  tbe  other. 

In  ODOifaer  aspect,  railroads  and  telegraphs  have  contiibuied  to  tbe 

'       IncreaBe  of  knowledge  and  the  expani>ion  of  the  ideas  and  conceptions 

^^of  the  people  ;  indimctly  by  axTii.iling  in  the  circtilation  of  journals 

^Hhat  cany  knowledge  on  all  kinda  of  subjects  thn>ugh  all  tlic  channel* 

^^)f  ibor  clrenlaiioo,  and  directly  by  making  it  pottsihte  for  people  of 

,      moderaw  means,  and  inducing  tbem,  to  travel  and  observe  for  thcm- 

j^belves  things  and  phenomena  alirond.     When  I  was  a  boy,  Ihc  journey 

^Htf  about  Ihtrty  milet*  to  the  cjipital  of  the  province  was  an  event  for 

^fthildren  and  parents,  which  was  talked  about  and  prepared  for  for 

^nrcckn  beforehand,  and  n^uired   a  whole  day  of  IraTcliiif;.     People 

^BtMldom  went  beyond  tbe  boundaries  of  the  ])rovince,  except  on  busi- 

I      DeM,  or  on  the  occasion  of  important  festivals,  or  of  death.     Xow 

we  can  travel  to  tbe  (ea-coast  or  tho   mountains  in  the  same  time, 

and  with  hardly  more  expcnmi  than  it  then  took  to  go  tho  thirty  miles, 

and  we  ea^riy  u«e  the  opportonity  to  chanjre  onr  srenc,  wbi^ther  it 

lo  improre  tbe  health  s  shade,  for  mental  relaxation,  for  itiatmc- 

or  for  pleasure.     I'be  attendance  at  batbs,  the  rise  of  samnMr 

<rU  and  air-oares,  and  furloughs  for  all  classes  of  ofBcers,  have 
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■■timtioni,  vhito  tbej  were  fomoljr  litdttlgvd 
I  of  ikka^ ;  SDd  tbs  •xcatRioos  of  kIiooI  vacttioM,  the  pb 
■ad  the  utta  tniu  oo  holidays,  long  wedding  u<nn, 
pactica  lo  foragn  lands,  or  arouod  U)o  world,  are  evideoca 
■(  ika  tHie  for  uaTeUng  tliat  nodem  men  feel,  and  of  the  euc 
vilk  irtiah  tl  is  gntified.  Tbra  tb«rQ  ai«  the  joani«7a  to  toM- 
of  mea  of  a  Boatotoa  calling,  to  BcwntiSc  coagrasKa  or  aocul 
Tbcn  ia  bardlj  a  ooaditioD  or  a  prafeauooftl  society  tliat 
I  aoi  fMl  tba  &Md  of  brin^^g  its  nenben  togotbrr,  and  of  bold- 
;  al  dUbnot  bat  always  agreeable  places  social  noioDs.  To  thtw 
we  BUT  add  exhibitions,  in  which  fi&heriefl  and  agricuItDrc,  the  iadiw- 
■  and  the  fine  arts  display  and  compare  their  efforts,  with  their  oqI" 
lion  ia  periodical  world's  faira.  Witliont  railroada  this  moUlity 
L  thia  nlasMDg  of  men  from  tbdr  aoil,  which  answer  a  deep  loogiog 

,  woold  be  possible  only  within  the  nanowcst  limits, 
ll  out  M>  be  denied  that  with  all  this  are  connected  a  great  eorich- 
mUt  with  new  views  and  feelings,  a  oonsidorable  enlargement  of 
1  aoope,  and  a  strong  stimuloa  to  mental  activity,  even  where  no 
\  «f  tte  kind  b  antanaioed.    Erron  an  eloaml  op  and  preja- 
>  af«  OTewcwe.     Defieiendes  at  home  are  revealed  by  comparisoa 
wha>  is  aeen  abroad,  and  all  that  is  reoognised  as  liettcr  is  imi- 
aad  improved  upon.     Habits  are  aim  diacipliDed.     Itailrosds 
an  vaact  account  of  time,  and  require  all  who  use  iJiem  to 
eoafarai  lo  their  rsgnlations.    They  tiatn  people  in  the  most  efficient 
'  w  ponctuality,  to  quick  dwiaion,  and  to  the  ominuon  of  for- 


The  (offiaa  of  tBien^oarse  and  family  relations  are  aUo  not  slightly 
\\  i-aa  hardly  be  said  that  the  infincnoo  in  the  former  «aso 
ia  alwajre  beaeficiaL  Politeneeo  and  rvgard  for  fcllow-travelers,  if 
llHgi  iHfllTTi  le  iBt>'rrcn<  with  onv'»  own  oomfott,  are  not  exactly  cnl- 
ihlittil  wM  icM  by  railroad -paoiifngi-n.  Bat  we  frequently  me<i 
polna  aad  lutereating  traveling-compauions,  whose  intercourse  gives 
<«  plHiHirt  MoRover,  railroad-traveling  brings  persons  of  different 
■t^peea  ol  wUttvation  together,  and  is  fitted  to  Moioolh  tlie  forms  of 
,  aad  to  have,  on  the  whole,  a  refining  influfooe,  provided 
iivatod  parMMM  aet  good  examples. 

I  aiu  auceTtain  whether  b earl-con  ncct ions  leading  to  marriage  an 
9|D||^|wnMd  on  railway-jonrnfTt^  If  we  may  lrtii<t  the  novelista  and 
-nfamrrlithH,  this  is  the  csKt.  At  any  rate,  rail  way -traveling  has  an 
^>a  TwIaiioaB  of  tlits  hind  to  the  extent  that  it  favors  the  form* 
"iiun<,>r«  between  persona  living  at  a  distanoe  from  oaa 
.  which  family  relatione  may  grow,  Marriagos  certainly 
I  t^vvr  a  much  wider  scope  than  formerly,  boih  within  the 
-iJMaoe  and  as  reaching  into  foreign  coantriea.  Distance 
•ol«  tv  the  father's  informing  himself  concerning  the  cii^ 
14  hJJi  tlaaghter's  suitor ;  and  the  careful  mother  can  con- 
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^^enl  to  let  hor  child  go  to  places  which  would  formerly  bo  contidurMl 
I  out  of  tiio  world,  bc-cauM  «ho  can  correspond  with  her  daily  ;  aiid  it 
onlj:  reqiiim  a  jounicy  of  &  few  hours  or  days,  which  also  promises  a 
wolcouHi  Tarivlj  tA  the  monotonous  life  of  the  parcnUU  home,  to  bring 
tb*  Mpxnied  fxtmly  together  again.  A  cliango  liiu  also  come  over 
Um  eouno  of  family  life,  in  which  habit  mid  tradition  had  <;HtabIi*hod 
!  fixed  eosloms,  wberehjr  the  old  ways  are  uluu-ly  disttolviHl  aiid  new 
forma  take  their  place.  The  prescriptioo  of  kio,  in  wbicli  the  choice 
of  a  wife  was  fonn«riy  confiotM],  is  relAXcd  ;  the  old  Frankiah  courting 
by  tbo  parent*  for  th«  Don  is  out  of  faobion  ;  the  woddlng-feast  \%  ar< 
rangc<I  to  suit  the  railroad-train  on  which  the  young  couple  will  begin 
thoir  Journey ;  fresh  blood  and  strange  cuatonu  are  preosing  into  the 
elose  drole  of  ancient  relationship  and  stiff  usage  ;  they  brE«k  up  the 
pride  of  neighborhoo<l  narrowDoss,  and  mnkv  it  first  tolerant,  tlion  in> 
riling  to  lh«  furiMgn  iK^ttvr  nsagea,  against  which  it  had  shut  itself  up, 
and  which  it  had  despised,  tovrvly  bccauM  they  were  Mrangc 

Ou  the  other  aide,  if  modexn  facilities  for  moring  about  furnish 
opportunities  for  extending  our  ideas  and  knowledge,  they  also  lead  to 
■aperficiality  in  observation,  which  loses  in  depth  and  thoroughness 
what  it  gainv  in  extvnL     We  travel  far  in  a  day,  but  we  see  only  by 
gUaoM.     Between  the  beginning  of  the  journey  and  its  appointed  end 
Iho  passenger  generally  stops  ouly  att  long  as  the  tr:iin,  or,  at  v«ry  im- 
portant atations,  only  over  till  the  next  train.    Wlmt  li<M  between  paaaeH 
before  hb  vi^on  tike  a  scene  in  a  theatre,  or  is  lost  while  tie  sleeps,   'lite 
guide-books  furnish  all  the  information  he  seeks.     For  many  the  num- 
ber of  miles  they  have  traveled  over  is  the  most  important  point.    It 
is  orident  that  nothing  nueful  can  como  from  traveling  of  this  kind. 
Anotlier  undeniable  result  is  the  neglect  of  what  is  near  and  arouml  us 
for  what  is  distant.    Hany  people  know  more  of  foreign  oouiitries  than 
I       of  their  own  neighborhoods,  consequently  their  attachment  for  home  is 
I       weaketKd.    From  indifference  to  disdain  is  only  a  ste)).    On  this  ground 
are  explained  the  diuppvarance  of  old  customs,  which  gave  fixednowt 
.      to  social  life  in  ihv  family  and  the  commnne,  the  dissatisfaction  with 
I      the  namwnesa  of  the  boine,  and  a  relaxation  of  regard  for  persona  in 
authority  and  for  older  persona,  whose  experience,  gathered  in  the 
narrow  home  circle,  arc  not  allowed  to  compete  with  the  assumed  ver- 
satile and  superior  knowledge  of  traveled  yontb.     In  a  wider  circle  are 
■Khas  expl.unr4l  the  rapid  Kprcad  of  the  fashions  and  a  kind  of  leveling 
^Ki  life  ami  cukIofuh.     Tlic  new  »tyle«,  which  formerly  went  out  very 
iiluwly,  now  spread  quickly  through  all  cla««ca,  and  the  differences 
between  country  and  city  are  disappearing. 
I  Returning  to  the  public  Ufe  of  society,  we  find  two  featurea  in 

which  there  seems  to  he  n  oonneclion  between  changes  that  are  going 
on  and  the  modem  conditions  of  transportation,  vir„,  the  democratic 
tcndanciM  of  socisty,  and  the  prevalence  of  materialism.  The  demo- 
I  cntic  t<>ndeney,  which  is  pcciiltnr  to  the  times,  doea  not  limit  itseU  to 
tot.  i»nL— St 


3«« 


THE  POPULAR  SCISNCS  MOSTSLY. 


Asliibition  in  Ktate  oonslitntiotu,  but  E«  pvtM'tntling  tbe  vholo  eocia] 
life.  In  its  wider  tn-niK:  it  Htgnifies  the  nierji^ncc  of  eUas-difTt-micoc, 
the  nliolitioii  of  traniiiuitted  jirivUe^s  and  inberitcd  exclu«iv«iieMi,  and 
the  sseeTtion  of  individualitv.  It  is  true  that  this  tendency  is  older 
than  the  railroads  and  telograpb^,  and  its  origin  can  not  be  ascribed  lo 
them  ;  but  it  is  also  trtic  tliut  tbejr  bave  given  it  a  gn-nt  impnlsc,  to 
which  coinpolaory  cducatiuu,  UDiTcraa)  military  otdtgittiun,  and  nnivcr- 
aal  Boffrage,  have  equally  contributed.  Kailroads  treat  all  their  poa* 
sengcrs  alike.    All  must  adapt  tkemselvea  to  tlio  same  order  and  regu- 

1  lationa.  No  one  can  inu-rfcra  with  tlio  time  of  arrival  or  departure, 
or  the  Hpcwl,  or  ihc  length  of  stoppage^.  Even  special  trains  must  not 
interfere  with  the  time-table.  In  tbe  case  of  con  of  different  classes, 
the  only  criterion  of  distinotion  is  that  of  price ;  wbo«vvr  pay*  the 
charge  can  travel  in  the  corresponding  class,  wbether  it  pleases  bin 
fellow-passcngers  or  not,  and  he  receives  the  same  treatment  as  tJtey. 
Tbe  Meu  mggested  by  micli  commingling  are  very  apt  ta  be  carried 
into  other  fields  of  intercourse. 

With  the  democratizing  of  society  is  flovring  a  ]Muallcl  curronl  o(  a 

tpnctical  materialism,  which  is  ninnifesti-<l  in  a  predominance  of  ina> 
terial  intf^resu  over  ideal  one*,  in  tJie  recognition  of  egoism  as  a  lead- 
ing principle  in  tnulc,  in  the  estimation  of  men's  deeds,  only  according 
to  tbcir  viiiible  eonsequenc^^s,  and  in  the  rejection  of  all  that  trsnscpnib 
realism.  This  drift  is  not  ncv  in  bnmnn  civitiiation ;  liut  It  i* 
n  new  fact  that  the  masses  have  been  dranni  into  it,  and  that  ibey 
aim  to  make  it  potent  after  they  have  destroyed  or  reformed  the  old 
civil  and  social  order.     Itx  cauu»  are  complicated,  and  are  periiapt 

1  only  indirectly  referable  tn  \\ve  expansion  of  means  of  communication; 
Tjut  they  are  connected  with  the  results  of  increased  traflic  and  inter- 
course, and  their  operation  is  re-enforoed  by  tliem. 

It  is  too  Boon  to  speculate  as  to  what  will  be  tbe  end  or  the  uIU- 
mate  result  of  these  two  parallel  moTenieiiis. — Traw^ittdfor  t/ie  i^y>- 
viar  Sdause  Monlhly  _f>om  the  DeuUche  RtrndnehaH. 
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EyOrGTI,  and  more  than  cnoni^b,  iwrliaps,  bw  liMtt  Bttet«d  oo*. 
ceming  the  prejudicial  cfFecU  on  the  body  of  babitnally  vinf, 
Jcoholic  IwveragCR.  It  is  rare  now  to  find  any  one,  well  acquainted 
rilh  human  pbyaiology,  and  capable  of  obeerring  and  apprc 
the  ordinary  wants  and  nsageaof  life  around  him,  who  dues  -' 
lievo  that,  with  few  exceptions,  men  and  women  are  healthier  a»l 
atroogee,  physieally,  inteUectoally,  and  morally,  without  sneli  drlok* 
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tlian  with  tfaem.  And  confessedly  there  U  little  or  Dotbing  new  to  be 
said  respecting  a  conchuion  which  has  keen  so  tlKironghljr  investigated. 
diaciused,  and  ti-titvd  by  fxpiTii-ncf-,  lui  thiw.  It  is  iiMlMt,  and  indeed 
[politic,  iu  the  well-iutoiitiou)^  effort  (u  u\>u»e  pablio  attention  to 
ha  Bubjectr  to  male  exaggerated  Htat«atenu  in  relation  thereto.  Bui 
the  Important  troth  has  still  to  be  preached,  repc&tcd,  and  freshly 
iUnstrat«(],  when  possible,  in  every  quarter  of  society,  because  a  very 
tiatttral  bi^a  to  solf-indalgcnce  is  always  present  to  obscures  men  views 
of  thoiW  things  wbioh  gratify  it.  While,  io  addition  to  thin,  an  exccod- 
nly  clever  coniin«rcial  iitlorest  of  enomouH  influence  and  pro{K>r(ioM 
lever  ceasos  to  vaunt  its  power  to  provide  os  with  ' '  the  soundest," 
purest,"  and  most  to  be  niupectcd  of  all  with  even  "  medically 
oertilied,"  forms  of  spirit,  wtoe,  and  1>e«r  ;  apparently  rcodcritig  alco- 
holic product*  conformable  to  the  requirements  of  some  phyviological 
law  auppoaed  to  demand  their  employment,  and  thus  iDsinuating  tJio 
•embhuice  of  a  proof  that  they  vm  genvrully  valuable,  or  si  least 
as  an  accompaniment  of  food  at  our  daily  meals. 

It  is  not,  however,  with  the  evils  of  "  drink"  thitt  I  propose  to  deal 
hen> :  they  ore  thuH  alluded  to  becauM^  in  making  a  few  obocrvutionit 
on  the  kindred  subject  of  food,  1  deiire  to  commeDOC  with  a  r^-uiark 
on  the  comparison,  so  far  aa  that  is  possible,  between  the  deleterious 
effeota  on  the  body  of  erroneous  views  and  practice  in  regard  of 
drinking,  and  in  regard  of  i-ating,  respectively. 

1  have  for  M>nic  years  paxt  bc^n  compelled,  by  facts  which  are  con- 
stantly coming  before  me,  to  accept  the  conclusion  that  more  mischief 
in  the  form  of  actoal  disease,  of  impaired  vigor,  and  of  shortened  life, 
aocniirft  to  civilized  mati,  so  far  as  I  have  observcil  in  our  own  country 
and  throughout  \Vc»tera  and  Central  t^urope,  from  erronitous  liabita  in 
eating,  than  from  thv  tiabitu.-U  oso  of  alcoholic  drink,  considerable  aa 
I  know  the  evil  of  tliat  to  be.  I  am  not  sure  that  a  similar  compari- 
son might  not  be  made  between  the  respective  influence  of  those 
agencies  in  regard  of  moral  evil  also ;  hut  I  have  no  desire  to  indulge 
in  speculative  assertion,  and  suspect  that  an  accurate  conclusion  on 
this  subject  may  be  beyond  our  reach  at  present. 

It  was  the  pcrceptii^n,  during  many  years  of  opportunity  to  ob- 
serve, of  the  extreme  indifference  raunifc«led  by  the  gcncnd  public  to 
,ttny  stnily  of  food,  and  want  of  acquaintance  with  ita  use*  and  value, 
logvtber  with  a  growing  sense  on  my  own  part  of  the  vast  importance 
of  diet  to  the  healthy  as  well  aa  to  the  sick,  which  led  me  in  the  year 
1ST9  to  UTite  two  articles  in  this  review  entitled  "  Food  and  Feeding." 
And  since  that  dale  fresh  experience  has,  I  confers,  still  enhanced 
my  estimate  of  the  value  of  sucli  knowledge,  which  indeed  it  i«  im- 
pontble  to  exaggerate,  when  regarding  that  one  object  of  existence 
whieb  I  snppokC  all  persona  de«ire  to  attain,  vie.,  an  ample  duration 

time  for  enjoying  the  healthy  exercise  of  bodily  and  mental  func- 
Fev  would,  I  presume,  consider  length  of  life  a  boon  a^jon 
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from  the  ponciuiioD  of  f&irly  good  health  ;  but  this  1«tt«r  being  grunt- 
ed, the  desire  for  s  prolonged  term  of  existenoe  ippesrs  to  b«  slmowt 
Bniv«reaL 

1  have  come  to  the  ooncluBion  that  a  proportion  amonnting  at 
IcMt  to  more  than  ono  half  of  the  di«-tiet<  which  imbittcn  the  middle 
and  kiLer  part  of  life  among  the  middle  and  upix-r  cIkmn  of  tlto 
population  U  due  to  avoidable  erron  in  diet.  Further,  while  Bach 
diacMB  naderB  bo  much  of  life,  for  many,  diuppoinliug,  unhappy, 
Mid  profitleaa,  a  term  of  painful  endurance,  for  not  a  few  It  Bhoricns 
lifo  oonsiderably.  It  would  not  be  a  difficult  task— and  ita  results  if 
dttplayed  here  would  bo  Btriking— to  adduce  in  Bopport  of  these  viewa 
a  numerical  Btalumunt  showing  caosea  which  promatiiroly  tenninate 
life  among  tlw  cla«»e«  rvfijTrvd  to  in  thin  oountrj,  baaed  upon  the 
Registrar- Ueneral's  reports,  or  by  consulting  the  records  of  ltf«-a«nir 
aiice  experience.  I  ^all  not  avul  myself  of  these  roateiials  in  tbii 
place,  although  it  would  be  right  to  do  so  in  the  columns  of  a  medical 
journal.  3fy  object  here  15  to  call  the  attention  of  the  public  to  cer- 
tain facta  about  diet  which  are  inaufficicoliy  Icnown,  bihI  therefore  in- 

'  iule<)nat«ly  appreciated.  And  I  shall  asBorae  that  ample  warrant  for 
llic  observatiouR  made  here  in  within  my  reach,  and  can  be  made  aTail* 
able  if  required. 

At  the  outael  of  the  few  and  brief  remarlu  which  the  space  at  my 
dispoval  perniita  me  to  make,  I  shall  intimate,  sjicaking  in  general 
teriDB,  that  I  hare  no  sympathy  with  any  dietary  system  which  excludes 
the  preeeot  generally  recogiiiBcd  sources)  and  varieties  of  food.  It  b 
poMible,  iDdvcd,  that  we  may  yet  add  conudnably  to  those  we  already 
poBWMB,  and  with  adranume ;  but  there  appean  to  be  do  reMon  for 
diapcuuDg  with  anyone  of  them.  When  we  cooaidcr  how  varied  are 
the  race*  of  man,  and  how  dissimilar  are  the  cltmatio  conditions  which 
affect  him,  and  how  in  each  climate  the  ocoupalionn,  the  wirrnnnding 
circnmstaoces,  and  even  the  individual  iieouliarities  of  the  inhubitanl^ 
largely  diffi>r,  we  sliall  bo  constrained  to  admit  that  any  oue  of  all 
the  aonrces  of  food  hitherto  known  may  bo  made  available,  may  in 
its  tarn  become  desirable,  and  even  essential  to  life. 

To  an  iohabiunt  of  the  Arctic  Circle,  for  example, 
diet  would  be  impracticable,  because  the  elementa  of  it 
produced  in  that  rc^on;  and,  were  it  possible  to  supply  liim  with 
them,  life  could  nob  be  supported  thereby.  Animal  food  in  large 
quantity  is  necessary  to  sostain  existence  in  tlic  low  tvmpcralare  lo 
wbicb  be  is  exposed.  But  I  desire  to  oppiwc  any  srlipme  for  circum- 
scribing the  food  recourcnof  the  world,  and  any  form  of  a  ■(olals 
of  UmitatioDB  to  our  diet,  not  merely  becaase  it  can  lie  proved  iiiappfr 
cable,  as  in  the  case  of  the  Esquimaux,  under  certain  local  and  ciretin- 

-  scribed  conditions,  bat  because  1  hold  that  the  princi]ili>  of  limitlag 
mankind  to  the  ose  of  any  one  elan  of  foods  among  many  in  in  Itself 
Oil  crrooooos  one     Thus,  for  example,  while  sympathixing  to  a  Uifs 


a  vegetari^M^ 
can  not  1^^| 
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BZtcnt  rajrtwlf  with  tlic  pnoUec  of  what  ia  csll«<)  "  TftgcUrianism  "  in 
iirt,  and  knowiiij;  buw  ralnable  the  ejcoiusive  or  almokl  cxctiuive  ute 
of  tbe  producU  of  Uie  rentable  kingdom  may  be  for  a  coiuiderable 
nomber  of  the  adalt  popuUlion  of  our  own  and  of  other  countries  io 
tbc  t«iDp«rat«  zone*,  and  for  motit  of  that  which  inliabita  tbu  torrid 
aono,  I  object  utrunKly  to  a  doguatio  assertion  that  auob  UmitalioB  of 
th«ir  food  is  deiirabla  for  any  class  or  body  of  perwutB  whatever. 
Moreover,  an  excladTe  or  sectarian  spirit  always  creepe  in  sooner  or 
later,  wherever  an  "  ism  "  of  any  kind  leads  the  way,  wbicb  Kooner  or 
lat«r  brings  in  its  train  aiMerlion»  bur^-ly  niipportvil  liy  faol.  the  equiv- 
ocal am  of  term*,  wasion — in  nhort,  umniUifulnvM,  nniotended  and 
anperooived  by  the  well-meaning  people  who,  having  adopted  tli« 
*'  ism,"  at  last  suffer  q(iit«  aoconacioUHly  from  obscurity  of  vision,  and 
are  in  danger  of  becomint;  blind  partisans. 

Thna  the  tvrta  "  vcgotarian,"  aa  used  to  distinguish  a  peculiar  diet, 
bas  no  raeantog  whatever  unless  it  implies  that  all  tlie  artiolw  of  fowl 
■o  ootnpriMid  are  to  be  products  of  tbo  vegeublv  kingdom  ;  admitting, 
of  course,  the  very  widest  scope  to  llial  lerut.     In  that  sense  the  vege- 
table kingdom  may  be  held  to  embrace  all  the  oere«ls,  aa  wheat,  barley, 
rye,aodoatB, maize, rice,  and  millet;  all  the  leguminous  plants — l>eans, 
I       peaa^  and  lentils ;  all  the  roots  and  tubers  conuining  chiefly  starch,  as 
the  potato,  yam,  etc;  thft  pinnts  yielding  sago  and  arrowroot ;  the 
sontDM  of  sugar  in  the  cane  and  bcot,  etc.;  all  the  ganlcn  herbs  and 
vegetables ;  the  nuts,  and  all  the  fruits.     Then  there  are  tlie  olive  and 
other  ptants  yielding  the  important  element  of  oil  in  great  abundaooe. 
An  atlmirable  asaorlment,  to  which  a  few  minor  arlietes  belong,  not 
Deoessary  to  be  specified   here.     An  excellent  display  of  foods,  which 
^^Sttffioe  to  support  Itfe  in  ccrt^n  favorable  conditions,  and  which  may 
^Ww  aerviMl  in  varied  and  appettxing  fomu.     And  to  those  who  lind 
^Ftbeir  dietary  within  the  limits  of  this  list  tho  name  of  vcgetJirian  is 
V  rightly  applicable.     But  such  is  by  do  means  the  practice  of  the  self- 
styled  vegetarians  we  usually  meet  with.     It  was  only  the  other  even- 
ing, in  a  crowdcsl  drawing-room,  that  a  handsome,  well -developed,  and 
manifestly  weil-oourish^  girl — "a  picture  of  health"  and  vigor — in- 
farmed  rae  with  extreme  satinfaction  that  she  had  been  a  "  vegetarian  " 
Coraevenl  months,  and  howtboronghly  that  dietary  system  ^reed  with 
She  added  that  she  was  recommending  all  her  friends  (how  natu- 
I  to  be  vcgetariuns  also,  continning,  "And  do  yon  not  believe  I  am 
t?"     On  all  grounds,  one  conid  only  assure  her  that  she  hul  the 
appcarsnee  of   admirably  illoMtmting  tlio   theory  of  ber  daily  lifc^ 
whatovKT  that  might  he,  adding,  "  But  now  will  you  tell  ine  what  your 
diet  eooststs  off"    As  happens  in  nineteen  cases  out  of  twenty,  my 
young  and  blooming  vegetarian  replied  that  she  took  an  egg  and  milk 
in  <|oantity,  besides  bu(t«r,  not  only  at  breakfast,  bnt  again  in  the 
fcrm  of  padding,  pastry,  fritter,  or  cake,  etc..  to  say   nothing  of 
oliMae  at  each  of  the  two  subaequent  meals  of  the  day  :  animal  tooA, 
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it  itt  nnnececMiry  to  say,  of  s  choice,  ami  voin«  of  it  in  a  conccntrat 
form.    To  call  a  person  thus  fed  a  vpgot:irian  \n  n  palpnblo  t-rror ;  to 
proclaim  one's  self  so  almost  roquirn  a  slratig«r  u-nu  to  ^ntxvfx  tbe 
departure  from  aci^ura«y  iiiratved.     Yet  so  attra^^tive  to  some,  posHMt- 
ing  a  mtiml  m-iim)  not  too  punctilioos,  is  the  email  distinctioa  attained 
liy  Ixn-oming  sectarian,  and  partisans  of  a  qnui-novd  and  fomewbai 
(|ueBlioned  doctrine,  that  an  •.■quivtx-al  {Hwilion  iaaccvplvd  in  order  bi_ 
retain  if  pociiiblo  tlio  tenu  "  v<rgctftrian  "  as  the  ensign  of  a  partj^.  *'^| 
members  of  wliicli  contnimc  abnndanil}- strong  animal  f<)«<l,  .-ibjiirin^ 
it  only  in  its  grower  forma  of  flesh  and  fiah.    And  bence  it  happraN 
as  I  bare  lately  learned,  that  milk,  butter,  efiga,  and  cbeese  are  now 
designated  in  the  lanjpiago  of  "  vcgetarianiifm  "  by  tbo  term  "  animal 
produ^*,"  an  iDjjeniooa  bnt  cTaxivc  expedient  to  avoid  tLo  aeceasity 
for  Npeaking  of  thvm  as  animal  food  ! 

Let  u.t,  for  one  moment  only,  regard  milk,  witb  vrbieh,  on  Natnre'c 
plan,  we  have  all  lMH>n  fed  for  the  first  year,  or  thereabout,  of  our 
livM,  and  during  which  term  we  made  a  larger  growth  and  a  more 
important  development  than  in  any  other  year  among  the  whole  tale 
of  tli«  life  which  has  passed,  however  long  it  may  have  been.     Elor, 
in  any  sense,  can  that  year  of  plenty  and  expanwon,  whieb  we  ma; 
have  been  ha|>py  and  fortunate  enougli  to  owe — an  inextingnisbul 
debt — to  maternal  lore  and  Iwuniy,  be  said  to  be  a  year  of  "vegeta- 
rian diet  '■  1     ^Vill  any  man  henceforward  dare  thus  to  distinguish 
source  from  which  he  drew  his  early  life?    Unhappily,  indeed, 
want  of  wi^Iom,  tbo  natural  ration  of  some  infanta  u  oceasioi 
supplemented  at  an  early  period  by  the  aildition  of  vegetable  matt 
but  tlie  practice  is  atmo«t  always  nndrxirable,  and  ix  generally  paiJ 
for  by  a  sad  and  premature  «tp<--rience  of  iudigc^ion  to  the  liilplew 
twby.   Poor  baby  I  who,  unlike  its  progenitors  in  aimilsr  ciroumnlann-i, 
while  forced  to  pay  the  penally,  has  not  even  had  the  satisfaction  of 
enjoying  a  lU-lightful  bat  nanglily  tVii'h  K-forvhaml. 

The  vegetatian  rrxlanrant  at  the  Health  Exbibitioo  last  sum 
supplied  thousands  of  excellent  and  nutritious  meals  at  a  cbea]) 
In  the  great  advantage  of  its  customers;  but  the  practice  of  in>n 
ing  with  emphasis  that  a  *'  vegetable  diet "  was  supplied  was  v 
indefenKJbtc,  sinov  it  contained  eggs  and  milk,  butler  and  cbi^v, 
gr«at  abundance. 

It  is  not  more  than  six  months  xince  I  observed  in  a  well-kna' 
weekly  journal  a  list  of  some  half-dozen  receipts  for  dishes 
mended  on  authority  as  specimens  of  vegetarian  diet.     All  were  wvutt 
combinations,  and  every  one  coutainpii  egg*,  butter,  milk,  and  rht-est 
in  eonsider3ble<iuantity,  the  vegetable  elements  being  in  comparutiTolf 
small  proportion  I 

tt  is  incumbent  on  the  sapporters  of  this  system  of  mtxe«I  diet  (n 
find  a  term  wbicb  coavep  the  bratb,  that  trtitli  Wing  thai  tboyalrjnt* 
tlie  a»e,  m  food,  of  all  animal  flesb.     Tim  words  "  regctabts "  and 
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"  TOgL-torian  "  have  iiol  Uk  r«inot«st  claim  to  expr««a  that  fact,  whil« 
ttiey  bave  aa  expreas  meaning  of  tlicir  own  in  d^y  lue — ^namrly,  tbe 
obvioas  oae  of  designating  )>rc)daots  of  tlio  vegetable  kiogdoni.  It 
may  not  be  eaay  at  ODoeto  eouatrnot  a  aimplu  ivrni  wliicli  differoiitiatea 
clearly  from  tb«  true  rpg«tarian  the  peraon  who  alRO  luet  various 
foodi  boloogiDg  to  tbe  animal  ki^iidom,  and  who  alijun.'ii  only  the 
tftthof  animala.  But  it  is  high  time  that  we  should  bo  spared  the 
obscure  Unguagp,  or  TBther  thv  inaccurate  Hlatvnicnt,  to  which  milk 
aod  pgg  comramna  ant  commiitoi),  in  aMiiming  a  title  whieh  has  for 
oentaricH  bidonged  to  that  not  inconHiderablti  bo<ly  of  perftonjt  whose 
faabita  of  X\lt  confer  the  ri^ht  to  ase  iu  And  I  feel  Bure  that  my 
frieoda  "the  vegetarians,"  living  on  a  mixed  diet,  will  see  the  noce<sdty 
of  wekiog  a  more  appropriate  dcttignntioD  to  diKtinguiiih  tJicm  ;  if  not, 
we  most  endeftvor  to  invent  one  for  tbcm. 

liut  why  ahould  we  limit  by  dogma  or  otberwiae  man's  lilMrty  to 
•elect  hta  food  and  drink?  I  a]>pr«ciate  the  reaaon  for  atMtaining 
from  alooholio  drinka  derived  from  benevolent  motive  or  retigioua 
principle,  and  entertain  for  it  the  higheat  respect,  although  1  can  not 
myself  claim  the  merit  of  aelf-denial  or  the  credit  of  setting  an  ex- 
ample—abstaining, likv  many  others,  solely  bocauMt  expcrieoco  baa 
taught  tliat  to  WX  othcrwiac  is  manifvstly  to  do  mynelf  an  injury. 

Tbi«  brings  ue  to  the  point  which  I  dMir«  to  eslablUh,  namely, 
that  the  great  practical  mle  of  life  in  regard  of  human  diet  will  not 
1m  foond  in  enforcing  limitalion  of  the  sources  of  food  which  Nature 
has  aboDdaiitly  providt-il.  On  the  contrary,  tliat  rule  is  fultillcil  in  th^ 
perfect  development  of  the  art  of  adapting  food  of  any  and  cvciy  kind 
te  ibe  needs  of  (be  body  according  to  thu  very  varied  circuiUHtanccs 
ef  the  individual,  at  diiferent  ages,  with  different  forma  of  activity,  wiili 
.iffer«-nt  inherent  personal  peculiarities,  and  with  different  environ- 
This  may  n-:i<I  at  &nit  sight,  ]>ur)ui|)s,  like  a  Irxilsm  ;  but  how 
iportant  is  the  doctrine,  and  how  completely  it  is  ignored  in  the 
experionoo  of  life  by  moat  people,  it  will  be  my  object  hero  to  show. 

1  have  already  alluded  to  the  fact  that  the  youngnnd  rapidly  grow- 
ing infant,  whose  Btructurcn  have  to  be  formed  on  the  soft  and  ulcnder 
llnM  laid  dowD  before  birth,  whoee  organs  have  to  be  aolidilied  and 
expanded  at  o«o  and  the  same  time,  in  which  ti^uea  of  all  kinds  are 
formed  with  immense  raptdity  and  activity,  requires  animal  food 
rMtdy  prefiared  in  the  moil  soluble  form  for  digestion  and  assimila- 
UoD.  Such  a  food  is  milk  ;  am),  if  the  human  supply  is  intufflclont, 
we  ohtain  in  its  place  that  of  the  cow,  chiefly  ;  and  during  the  first 
year  of  life  milk  conntitulcs  the  best  form  of  food.  After  that  time 
oliwr  kioda  of  nourishment,  mostly  well-cooked  whealen  flour  in 
nriooa  ahapea,  begin  to  be  nd<l<-d  to  the  milk  which  long  continues  to 
be  a  Maple  KMiree  of  nourishment  to  the  young  animal.  Eggs,  a  still 
■•on  concentrated  form  of  similar  food,  follow,  and  ultimately  the 
dietary  is  enlarged  by  wldiUons  of  various  kinds,  aa  tlic  gTx>wtng  pro- 
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uatiaoei  tibr(m|th  yotnb  to  pabatr.  wb«  Gben;  airiTM  more 
or  leM  ■pBcdily  to  do  in  all  locb  mMOmt "  u  otiwn  do."  Oo  rcMh- 
iof  nanlMod,  tha  iDdindnd  In  atnetfHda*  asm  oat  of  a  hundred 
acq»irct  tha  praruGag  InUt  of  bb  aoocaici,  sad  he  feeds  after  tbat 
uniform  prweriptioB  of  di«t  wlueh  ptevailt,  with  Uttla  dwpoitition  Ui 
qncMian  its  taUabnitr  to  Mmarif.  A  jvutg  fetiow  in  llie  fulincu  of 
bealth,  aad  hsbitaatml  ta  daily  actin  Itf«  a  the  open  air.  may,  under 
the  itinaliM  of  appvttt«  and  mjojntMit  in  grstifving  it,  often  largflljr 
esoml  both  in  quantity  and  wivty  of  food  vliat  is  OMcssanr  to  eup' 
pl^  all  the  demaoda  of  bb  aTstan,  witbont  paving  a  very  rxorbitaot 
price  for  ibe  ind«l|^ee.  If  the  stofaaeh  k  aenoilife  or  not  verjr 
powerfnl,  it  soiMtinm  rejects  an  extravsgtol  ration  of  food,  either  at 
ooo*  or  aooo  after  the  surfeit  baa  boea  committed ;  bat,  if  the  di.tftet 
iTc  foree  ts  eooddcnfale,  the  moals,  babitnally  cnpcraboDdant  as  tfaer 
may  be,  are  gradoally  abmtbed,  and  the  ■nTplus  fond  of  nutrient  mn- 
terial  uniued  is  stored  np  in  aome  furm.  When  a  eertaiD  amount  hu 
bacn  thus  dUposed  of,  the  capaeity  fur  storafte  varying  ffreatly  in  dif- 
ferent pcTVona,  an  UDdcvirable  balaaw  remsioa  against  the  feeder,  and 
in  foong  people  is  motctly  rectifiod  by  a  "bitioaa  attack,"  throagb  ths 
agency  of  which  a  few  boors  of  vomiting  and  misery  sqnare  the  w 
count.  Then  the  same  proreKt  of  orerfeeding  recomnKnces  with  re- 
newed appetite  and  senaationi  of  invigorated  digestion,  nutil  in  two  or 
three,  or  five  or  sir  weeks,  according  to  the  ratio  exiuiog  belireva  the 
amount  of  food  ingested  and  the  babit  of  expending  or  eliminating  it 
from  the  body,  the  recnrring  attack  appears  and  again  clears  tbe  bj» 
tern,  and  soon  during  several  years  of  life.  If  the  individoat  takes 
•btutdant  eierciae  and  expends  much  energy  iu  tbe  business  of  life,  a 
large  qaaatily  of  food  can  be  properly  disposed  of.  Such  a  petwon  en- 
Joys  tbe  pleasure  of  satisfying  a  bealtby  appetite,  and  doing  so  wilii 
ofdinary  pmdeace  not  only  Uike*  no  hnrm,  bat  consolidates  tbe  frame 
ftnd  enable*  it  to  rwist  thoae  manifold  unseen  soames  of  evil  wbirb  arc 
prone  to  affect  injuriously  tbe  feeble.  On  ibc  other  baud,  if  be  Is  ta- 
activi.%  takes  little  exercioe,  q>e»da  most  of  his  time  in  close  air  and  in 
a  warm  temperature,  shaping  his  diet  nevertbeleeson  the  liberal  scfaens 
just  described,  the  balance  of  unexpended  nutriment  soon  tells  more 
or  lem  heavily  against  him,  and  must  be  thrown  off  in  some  form  or 
aooiher. 

After  the  first  faalf  or  so  of  life  has  passed  away,  instead  of  periodi- 
cal MickncfN,  tlM  nnemployed  material  may  bo  relegated  in  the  form 
of  fat  to  Im  Mori-il  on  tlii?  external  surface  of  tbe  body,  or  be  packed 
among  tlie  interiuil  organs,  and  tbtia  be  or  tthc  may  become  cotpuUiit 
and  heavy,  if  a  facility  for  converting  appropriate  material  into  fat  if 
eonmtcnt  with  the  constitntiou  of  tlic  iodividoal ;  for  Kome  eonstlin- 
tione  appear  to  be  witbont  the  power  of  storing  fat,  however  ridi  tB< 
diet  or  inaclivo  ihcir  habits  may  be.  When,  therefore,  this  proem*  o«n 
not  take  place,  and  in  many  insldn«e«  also  when  it  b  in  acttao,  tbr 
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ovenupply  of  nutritious  eletnenta  indented  mnxt  go  eomowborr,  more 
or  leu  directly,  to  produce  dUecse  in  some  otli<:r  form,  probably  at 
fint  int«rfertng  witb  tho  action  of  cbe  liver,  and  n«jclnp|wariug  a.%  gout 
or  rbeain*ti«m,  or  to  eauMc  fluxi-a  and  obHtructioos  of  various  kinds. 
Tbiu  reoorring  atlaoka  of  gout  perform  tbo  tiamo  duty,  or  nearly  so, 
at  tbi«  period  of  life,  tbat  tbe  bilious  attacks  accomplished  iu  youtb, 
oaly  tlie  former  process  ia  far  more  damaging  to  the  constilntion  and 
natcrially  injarM  it.  la  relation  to  liver  derangcmvnl  and  inordinate 
fat  prodaotion,  we  may  mcc-  itic  process  rapidly  perform^  )>i.-fon!  our 
o]r«a,  if  wv  »o  d«8ire,  in  tbe  cvllan  of  Stnuburg.  For  the  unfortunate 
gooM  irho  ia  made  by  force  to  Hwallow  mor«  nulritiTo  matter  thao  ia 
^ood  for  him  in  the  shape  of  food  whicb,  excellent  in  apprcijtriatc  con- 
ditions, ia  noxious  to  (he  last  degree  when  not  expended  by  tbe  con> 
lamer — I  mean  gwKl  milk  and  barloy-meal — falls  a  victim  in  leas  than 
a  nonth  of  tbia  gluttonous  living  to  that  fonn  of  fatty  liver  which 
uder  tb«  name  of  foie  graa  offers  an  irresistible  ebarm  to  tbo  gour- 
iBtt  at  moat  well-fumi^bed  tables.*  The  animal  being  thus  fcul  is  k«i>t 
in  a  cloee,  warm  tcmpersturi'  and  without  exercise,  a  mode  of  feeding 
and  a  kind  of  life  vbieb  one  need  not  after  all  go  to  Htrasburg  to 
observe,  8in<*e  it  is  not  dilBcult  to  find  an  approach  to  it,  and  to  watch 
tbe  principle  carried  out,  although  only  to  a  leKs  conMidorablc  extent, 
anywhere  and  everywhere  around  or.  NumerouK  indivi<lu:itN  of  both 
icxos,  who  have  no  claim  by  the  poaseesion  of  ornithological  eharaoter- 
titiei  to  consangainity  with  the  animal  just  named,  may  be  said  never- 
leai  to  manifest  signs  of  relation  in  some  aort  thereto — not  creditable 
perhajis — to  the  goose,  ibe  Straabarg  dietary  being  an  enforced  one — 
by  their  habit  of  absorbing  superiluoufl  quantities  of  nutriment  while 
living  a  life  of  inactivity,  and  of  coarse  sooner  or  later  be<!orae  invalid 
io  body,  unhappy  in  tero]>er,  and  decrepit  in  regard  of  mental  power. 

For  let  ns  obocrre  that  there  are  two  forces  concerned  in  this  mat- 
ter of  bountiful  feeding  which  must  be  eonsidorod  a  tittle  further.  I 
have  nid  that  a  hearty,  aotiva  young  fellow  may  eat,  perhaps,  almoi<t 
IwW  a«  mncb  as  he  requires  to  replace  tbe  expenditure  of  his  life  and 
repair  the  loan  of  tbe  machine  in  iia  working  without  much  ineonven- 
ience.  He,  being  robust  and  young,  has  two  functions  capable  of  act- 
ing at  the  maximam  degree  of  efficiency.  Ho  has  a  strong  digestion, 
and  can  convert  a  large  ma«s  of  food  into  fluid  aliment  suitable  for 
absorption  into  the  syntem  :  that  is  function  the  firj't..  Hut,  besides 
Ibis,  be  ha»  the  power  of  bringing  into  play  nu  active  eliminating  force, 
which  rida  bim  of  all  tbe   superfluous  materials  olberwite  destined, 

*  la  pamia^  I  •oold  HroDslT  mnniMtil  i)>o  miullilon  of  ihoM  poor  beMS  10  tbo  ooo- 
■Ucndwi  of  Um  Aall*ItiM<liou  Kodn/,  *\aw  more  dl>rM«  It  srilflclallj  produced  siDonit 
tkw  )■  nnkr  to  foraMt  oor  Ishtra  iilih  lh«  "  jAli  "  tlian  li;  ill  tlie  phjilold^U  of  Eu- 
nps  «he  in  tbe  InterMi,  not  of  ill*  lituokn  palatr,  but  of  ImmnTi  pragTtvs  ■■  nlTrctnl  hj 
tfailNSili  lnii»Mp9r,  wWlwM*  rropaipitc  and  obicrTo  oprtaln  unknoHn  forini  of  dis- 
■  taw  qt  Ui*  lii«er  uiiii»la. 
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a»  we  have  bc«q,  to  become  miscbieroos  in  some  »1)U[ie  :  aiid  that  u 

fuQclion  tbi?  Hcond.    To  him  it  i»  a  nuitlcr  of  iniliffvreace  for  a  time 

whether  tbr  <)u«ntity  of  malcml  wblcb  hisi  fooil  Buppties  to  the  bo^jr 

U  greater  ihau  bis  ordinary  daily  cxj)cuditur«  demanda,  because  hid 

ctivrgy  and  activity  f  omifih  ODstinted  opportunities  of  eliminating  the 

aarplus  at  all  times.     But  the  ncp;le«t  to  adjnst  a  due  relation  t>«tireen 

the  "  iDootno  "  and  the  "output '"  can  not  go  on  fun^rcr  witlioat  eigns 

of  niicbicf  in  nomo  qoarier,    A  tolerably  uvea  voirvapondcncc  between 

the  two  moat  by  some  meaiiii  be  maiutaiued  to  inimre  a  healthy  eoadi- 

tton  of  the  body.     It  is  failore  to  tmderetand,  first,  the  impoitance  of 

tmceeerving  a  near  approa<^'h  to  equality  between  the  snpply  of  notri- 

Rnent  to  thu  body  and  the  ■.■xp<iDdittiru  produced  by  the  activity  of  tbe 

lattvr,  and,  ttccondly,  ignoranee  of  tbe  inutbod  of  attaining  this  object 

dm  practiee,  which  give  rise  to  varions  forms  of  disease  calcolaled  to  Im- 

fvitter  and  shorten  life  after  the  period  of  prime  haa  paased. 

Let  it  be  understood  that  in  the  matters  of  feeding  and  bodily  activ- 
ity a  Huiplas  of  uDexpended  sustenance — ^here  referred  to  aa  "  the  bsl- 
anoc  " — in  by  it«  nature  exactly  opposite  to  that  which  prudent  mm 
deeire  to  hold  with  their  bankers  in  affains  of  finance.    In  thia  raqxct 
ve  desire  to  angmcui  the  income,  rndi'aToriiig  to  conJlBe  expendlttiR 
within  such  limita  aa  to  maintain  a  cash  balaooe  in  our  favor  to  meet 
■  extgeneies  not  perbapa  foreseen.     But,  in  order  to  preserve  our  bcallh 
^hen  that  period  of  blatant,  rampant,  irrepreesible  rigor  which  beluBg* 
to  youth  haa  passed  away,  it  is  titae  to  »e  that  onr  income  of  foD<I 
and  our  cx|>cnditiiro  through  sncb  activity  an  we  have  constitute  a 
harmonious  equality,  or  nearly  so.     It  ia  tbe  balaitce  agaiiint  ns  of 
nutritive  material  which  beoomea  a  sourceof  evil     And  it  ia  a  hablwt 
which  it  is  BO  agreeable  and  so  easy  to  form,  and  which  often  Bo  inaidt- 
onsly  augments,  unless  we  are  on  onr  guard  against  tbe  danger.    Tbt 
^HOCnmulatcd  store*  of  alinicJit,  the  unspent  food,  so  to  speak,  viiiA 
naturate  tbe  Ky«tem  are  liapfiily  often  got  rid  of  by  those  spr-ci:!!  em- 
pises  to  which  so  large  a  )>ortion  of  time  and  energy  is  d<^i't>1e4l  by 
rmme  people.     It  is  to  this  end  that  men  at  home  use  dnmh-bcUscr 
heavy  clubs,  or  abroad  shoot,  hunt,  and  row,  or  perform  athletic  and 
jH-diTsirian  frat.«,  or  sweat  in  Tnrki«h  baths,  or  unili-rgo  a  drench  tt 
some   fon-ign   watering-placi^-all  ti»efnl  oxeroinc'*  in  their  vnif,  hat 
pursued  to  an  extent  nnneccMary  for  any  other  purpose  than  lo  elinii- 
nale  EUperduous  nntneot  materials,  which  are  occasioning  dcrallf^ 
mcntain  the  system,  for  which  these  modes  of  eliminnlion  are  tbamMl 
efHeient  cnrc,  and  are  tlin»  often  ordered  by  the  rocdi'-nl  adin»rr.    Dot 
as  we  inen^asc  in  i^e— when  we  have  spent,  say,  our  first  half-octilsif 
— less  energy  and  activity  remain,  and  less  expenditure  can  he  mil*; 
Lless  power  to  eliminate  is  jwwible  at  fifty  than  at  thirty,  stlU  Iwt 
Fcixty  and  upward.     Less  Duiriroeni,  therefore,  must  )>e  taken  in  !**• 
portion  as  age  advances,  or  rather  as  activity  diminishes,  or  ll<< 
Tidoal  will  KufTer.    If  he  continues  to  consume  the  »arae  ahunu,-' 
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bnuikfut*,  «iit>«Uuitisl  luncboK,  nn<l  hoary  <]linni'ni,  wtiich  at  the  Htimmit 
of  hu  poircr  be  couli)  dispone  of  almotit  villi  im|>uiiil}r,  hv  will  tn  timo 
nrtMiilj^  either  accamulat«  fat  or  become  acqnaiDted  with  gout  or 
Tbmniitisui,  or  kIiow  iigDS  of  unhealthy  dc]>oi:it  of  some  bind  iti  Home 
port  of  the  body,  procecttn  which  mpst  iiiovitsMy  (;tn)>oiKiii,  under- 
mtni',  or  ehorten  his  rcniainiiig  term  of  life.  Ho  mu«t  rodtice  his  "  in* 
take,"  becatuto  a  Kiriitller  ex|M-nditar«  is  M  «Dforcc«I  condition  of  cxiet- 
Miro.  At  aeventy  the  nuui's  [lower  bax  further  dimiiil«hc<l,  and  the 
nitlrimcnt  must  correspond  thereto  if  he  deaircB  still  another  term  of 
comfortable  life.  And  why  should  be  not  ?  'ITien  at  eighty,  with  leiia 
ictiTity  tbero  mast  b«  Ktill  IcM  "  vnpport."  And  on  this  principle  be 
may  yet  long  continue,  prortded  ho  hi  not  the  viotlm  of  an  inlu-rited 
taint  or  vic«  of  aystem  too  powerful  to  I>o  dominated,  or  that  no 
Dtibappy  accident  inflicts  a  lasting  injury  on  the  machine,  or  no  iinfor- 
tuaate  expotinro  to  inmnttary  poi»on  bAS  shaken  the  frame  by  long, 
riliaiiBting  ferer ;  and  then  witli  a  fair  conotitiition  ho  may  remain 
free  from  iienoiM  troubles,  and  ncwe  lo  a  right  good  old  ago,  roach* 
ing  far  beyond  tbe  conventional  nevenly  years  which  were  formerly 
nppoaed  to  roprcitent  the  full  limit  of  man^H  fruitful  life  and  work  oq 
tarth. 

But  how  opposed  is  thia  Hyatent  to  tbe  favorite  popular  theory! 
II.1V0  wo  not  all  been  brought  up  in  the  belief  that  ihe  perfection  of 
coodaet  conaiats,  truly  enough,  in  temperate  habita  in  youlb  and 
aiddle  life,  snch  duty,  bowevor,  being  mostly  enforced  by  the  pleasant 
belief  tliat  whoa  age  arrived  wc  might  indulge  in  that  extra  "  support " 
— M>durliv«  t«nn,  often  fruitful  of  miitohii-f — which  the  ff<chlcncsa  of 
advancing  years  ia  aiipposed  to  deserreP  Tbe  little  Hcnarual  luxurica, 
hitbofto  forbidden,  now  suggested  by  the  lips  of  loving  woman,  and 
tvndered  in  the  confidence  of  well-doing  by  affectionate  hands,  are 
bneeforth  to  bo  gratefully  acco|>ted,  enjoyeil,  an<l  turned  to  profit  in 
tbe  evening  of  our  dts^lining  years.  Tbe  extra  ghus  of  cordial,  the 
raporlativvly  Mrong  extract  of  food,  are  now  to  become  delicate  and 
iprapriate  aids  to  the  enfeebled  frame.  Unhappily  for  tbia  doctrine, 
la,  on  tite  contrary,  precisely  at  this  period  that  concentrated  ali- 
imia  are  not  advantageons  or  wh»lt»ome,  but  are  to  bo  avoided  aa 
«roea  generally  prolific  of  trouble.  If  the  dordlal  glasa  and  the  rich 
food  are  to  be  enjoyed  at  any  time,  whether  pmdenily  or  olherwiM, 
like  other  pleaaurea  they  must  be  indulged  when  strength  and  activity 
are  grrat,  in  other  words,  when  eliminating  power  is  at  its  maximum, 
tHOPpdly  not  when  the  circulation  ia  becoming  slow  and  feeble,  and 
the  springs  of  life  are  on  the  ebb.     For  the  flow  of  blood  can  not  Iw 

I  driven  into  any  semblance  of  the  youthful  tom-nt  by  the  temporary 
forve  of  stJmahinta,  nor  la  it  to  be  overcharged  by  the  constant  addi- 
tion of  rich  rlenienta  which  can  no  longer  be  utilized.  And  tbua 
\^  \*  impowihle  to  deny  ibat  an  nnauspe^'tvd  aonrcc  of  discomfort, 
irbich  in  time  may  liecomo  disease,  »omctimes  threatens  the  head  of 
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Bllie  faousebold — a  soarce  wfaicli  1  wonld  gltdly  paM  ovt^r  If  ilntjr  did 

^lot  oompt;!  me  to  notice  it,  owing  ««  it  is  to  tb«  Hednlouii  aoij  Ivodcr 

(■4UX)  tftkeo  by  the  d«Tot«<l,  luixiuuii  partner  of  bU  life,  wbo  in  Mem 

Iku  long  noted  mnd  grieved  over  her  lord's  declining  health  and  force. 

She  oheen'vH  iltat  be  ia  now  more  fati^ed  than  formerly  after  Uw 

Uabora  of  iho  day,  is  tea  vigorotis  for  bnxiiifVH,  for  cKorcise,  or  (or 

Flport,  less  energetic  every  way  in  dv-*igii  iinO  cxi-cution.    Shu  tiatarally 

di-sires  to  see  him  Klrongc.r,  to  siutaiii  the  enfeebled  {lowcr  which  i^ 

is  Deceesanly  aiMlunniniiig ;  and  with  her  there  is  hut  one  idea,  and  U 

is  practivally  embodied  in  one  method — vii.,  to  increase  his  force  by 

mignenting  his  uoarisliuient  !     !?]ie  retnonEtratcB  at  every  meal  at  what 

•he  painfully  fe«U  is  the  iDvufficicnt  portion  of  food  he  constimcs.    lie 

pleads  in  excuse,  aJmoat  witb  th«  oonscioomcss  of  gnilt,  lliat  bo  hM 

really  eaten  all  that  appfttJle  permits,  bat  be  it  btaoitght  with  pldntive 

voice  and  affectionate  entreaty  "  to  try  and  take  a  tittJe  more,"  and, 

|>artly  to  stay  the  current  of  gentle  compUint,  partly  to  gratify  hb 

rOOinpBmon,  and  partly,  as  with  3  faint  internal  sigh  b«  may  confefsto 

uiiiBself,   "  for  peace  and  comfort's  sake,"  be  assmta,  and  with  some 

niolonoo  to  bis  nature  force*  his  palata  to  comply,  tbos  adding  a  slight 

Bburden  lo  the  already  satiated  ctomach.    Or  if,  perchance,  endoffed 

with  a  lew  ooropliant  nature^  be  Is  chorltsb  enough  to  decline  the  pcof* 

ifered  advice,  and  even  to  question  the  value  of  a  cup  of  strong  beef- 

f  tea,  or  egg  whipped  op  with  sherry,  wbicli  uoeongbt  has  pnr^urd  liun 

to  his  study,  or  been  sent  to  bis  olBoe  between  cli'ven  and  twelve  of 

the  forenoon,  and  wliich  be  k»u«'s  by  experience  raunt  if  Kwallovd 

inevitably  impair  an  appetite  for  lunch,  then  not  improbably  be  viU 

fall  a  Tiotim  to  his  solicitous  helpmeet's  welt-meaning  designs  in  soms 

other  shape.    There  is  the  tasteless  calfs-foot  jelly,  of  which  •  portlM 

may  bo  surreptitiously  introduced  into  a  bowl  of  tea  with  small  cbsMS 

that  its  ]>rcsmc«  will  l>o  detected,  ccpecially  if  accompanied  by  a  gosi 

modicum  of  cream  ;  or  the  little  cup  of  cocoa  or  of  coffee  wasking  ■■ 

egg  well  beaten  and  smoothly  blended  lo  lempt  the  palate — types  of 

certain  small  diplomatic  exercises,  delightful,  first,  becaose  they  srs 

diplomatic  and  not  direct  in  execution  ;  and,  secondlyt  becsneo  ikt 

:  wipportiiig  syHtein  has  been  tnnmphantly  maintained,  my  lord's  natns) 

Pand  insiinclive  objectiona  therHo  notwithstanding. 

But  the  loving  wife— for  whom  my  sympathy  is  not  more  profowl 
than  is  my  sorrow  for  her  almost  incurable  error  in  relation  lo  tlu 
single  depertment  of  her  duty — is  by  no  means  the  only  sooros  of 
fallacions  counsoJ  to  the  man  wIhwc  strength  is  alowly  declining  with 
age.  We  might  almost  imngtnc  him  to  be  thn  object  of  a  coospincyi 
BO  numerous  are  the  temptations  which  beset  liim  on  every  sidK  1^ 
daily  and  weekly  journals  display  ooliiran  after  polumn  of  adrertiM- 
ments,  euunu-rating  all  manner  of  edibles  and  drinkables,  and  hmiDy 
trumpeting  their  virtaes,  the  chief  of  which  is  always  declAn>d  in  I* 
(lie  abundance  of  some  quality  averred  to  be  at  once  medicinal  is' 
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atritioos.  Is  it  bread  that  wo  ar«  conjured  to  buy?  TbcD  it  is 
warraiit«d  to  oontain  coine  clHinical  cloiiMiiit ;  let  it  be,  for  vxMiiple, 
"tbe  pbospbatM  in  large  proportion  " — %  mysterious  ti-rm  wlilcli  tlio 
mdvertinng  tndmnaa  has  for  nome  t>m«  past  employed  to  siguify  s 
pretfioas  «koicnt,  the  Tery  elixir  of  life,  which  Bomehow  or  otbOT  he 
has  l«d  the  public  to  asaociflte  with  ihe  nalriment  of  the  braiD  and 
DerrooK  ayiitera,  and  vaunts  accordm);iy.  He  has  erideotly  caaght 
the  notion  from  the  advcrti»tng  dniggist,  who  loudly  dvclam  bis 
i^>eoial  forms  of  half-food,  half-pbyHic,  or  hia  medicated  prvpaniltons 
of  beef  and  mutton,  to  conUin  the  eU-mcn(«  of  nutrilion  in  the  bigfaetit 
form  of  concentration,  among  which  have  mostly  figured  the  aforeeaid 
''  phosphate*  " — as  if  they  were  not  among  the  most  oommon  and 
generally  prevaJeot  of  the  earthy  conotituents  of  all  our  food  I  Then, 
lett  hapty  a  Rtouach,  mueciutomed  to  the  new  and  highly  concen- 
trated materials,  should,  as  is  not  improbable,  lind  itMtlf  uiu-<[iial  to 
Ihe  task  of  digcsiing  and  abaorbiog  them,  a  portion  of  gastric  juiv^, 
borrowed  for  the  occasion,  mostly  from  the  pig,  ia  associated  therewith 
to  meet,  if  possible,  that  difficulty,  and  so  to  introduce  the  nonrish- 
Bwnt  by  hook  or  by  crook  into  the  system.  I  don't  say  the  method 
dMcribed  may  not  be  luxiful  in  cDJtaio  case*,  and  on  the  advice  of  the 
leneed  phyrician,  for  a  patient  ezhatttted  by  dtsease,  whoso  aal* 
Vatkin  may  depend  upon  the  happy  combination  referred  to.  But  it 
is  the  popukr  belief  in  the  1  in  possibility  uf  having  too  much  of  that 
or  of  any  such  good  thing,  provided  only  it  coosists  of  nutritious  food, 
that  the  advertiser  appeals  to,  and  appeals  successfully,  and  with  sueh 
effeet  that  ttie  crednlono  public  is  l)«ing  gulled  to  an  enormoiu  extent. 
Then  t-vi-n  our  drink  must  now  txt  nnlritiouN !  Mo«t  persons 
might  naturally  be  aware  that  the  primary  objeet  of  drink  is  to  satisfy 
thirst,  which  means  a  craving  for  Ihe  supply  of  water  to  the  tissues — 
the  only  Cuid  they  demand  and  ulitiza  when  the  sensation  in  question 
is  felL  ^Vater  is  a  solvent  of  solids,  and  is  more  powerful  to  this  end 
when  employed  free  from  admixture  with  aoy  other  solid  material. 
It  may  be  flavored,  »*  in  tc.^  ami  otherwise,  without  impairing  its 
aolvent  power,  but  when  rnixi:^  with  any  eonereti'  matter,  as  in  ehoco- 
,lat«,  thick  cocoa,  or   even  with    milk,  its  capacity  for   dissolving — 

«  very  quality  for  which  it  was  demanded— is  in  great  part  lost.  So 
ilentiful  is  nutriment  in  solid  food,  that  the  very  last  place  where  we 

lOvld  seek  that  <)uality  is  the  drink  which  accompanies  the  ordinary 
»nL  riere  at  least  we  might  hope  to  be  free  from  an  exhortation 
to  noarinh  cmrvelves,  when  desirons  only  to  allay  thirst  or  moisten  our 
.folid  morsels  with  a  draoght  of  fluid.  Kot  so  ;  there  are  even  some 
<ns  who  must  wotli  down  their  ample  slices  of  roast  beef  with 
draughts  of  new  milk ! — an  unwiwly  dcvi.wd  cnmbination  even  for 
tboae  of  active  habit,  but  for  men  and  women  whose  lives  are  little 
oeeQ|Hed  by  cxeretae  it  is  one  of  Ihe  greatest  dietary  blunders  which 
eaa  be  perpetrated. 
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One  woaU  Uuulc  it  vu  geovnUy  ksown  tlut  milk  ia  ■  peoulisl; 
mazittTe  flsid,  »da|ned  for  ibe  fuUgrowing  ood  fsUcuiiig  fouj 
BftBiBiftl— AdniinUe  for  ndi,  for  our  small  children,  kIio  seirimLU 
to  tboM  whoM  nucnUr  exenion  is  gmt,  and,  when  it  £j;rec8  «!■!> 
lb*  stcinacb,  to  tfaocv  wbo  eu  not  take  vavA.  For  tta  wlio  luv«  Imf 
«gD  aeUvnd  oor  faJ]  growtli,  an<l  cut  tbrtve  oa  solid  fiu-c.  it  ii  ilu- 
gBtbs-  ■opcrflnotu  and  mustlf  misdiievoiu  m  a  drink. — Nintita^ 

CDUwy. 

[r«  »t  (antdiatif.] 


AN  EXTEIUENCE  \nTE  OPIUiL 

Bt  8.  T.  MOBTOS. 

TltE  fiubjcet  of  the  "oiHam-habit"  u  ono  that  racors  with  ooniHMi 
Ireqnency  in  {loblio  print.  WfacneTer  Uiuchcd  upon,  thv  inua* 
sitf  of  interest  elidted  in  tbe  minds  of  certain  readers  (aUsI  bM 
large  a  namber)  woald  be  iDoomprebensible  to  one  not  drawn  pOMn- 
ally  to  it.  Tbat  the  literature  of  this  subject  is  mainly  very  didoon- 
aging  and  unbclpful  to  ibis  class  is  perbajie  not  the  faalt  of  iu  anih.^n 
EhK  suob  is  uDiformlf  tbo  cam.  Of  innumerable  articles  in  pen 
and  b<K>k9  by  the  doteu  wliicb  I  have  read,  it  maNt  be  said  that,  o'Ulc 
Ute  evils  of  tbe  "habit"  are  pictured  in  burDing  lines,  when  Ibe  dE» 
cassioD  of  treatment  is  reac-bed,  the  habitue  is  left  to  believe  tbit,  ia 
hi*  ca»e,  if  it  be  not  impossible  of  cure,  an  atlem[>t  at  total  abaniluo- 
ment — ^witfa  wbatirrer  medical  skill  he  oouM  command — ironlj  he  ai- 
'  toided  with  such  kaEanls,  and  would  inflict  ancb  torture*,  mitntal  aoJ 
physical,  aa  would  be  beyond  the  arerAgo  power  of  enduranee. 

Un^aeGtionably  but  a  small  portion  of  the  general  public— ef 
those,  loo,  who  Icttow  something  of  its  blighting  eTils^uvo  osf 
adci|nal«  idea  of  tl»o  strvn^b  of  Ibirt  "habit,"  und  uf  tbe  gmat  difl- 
culty,  or  impossibility,  in  mrxtt  oomw,  of  unaided  core.  The  ohir-F  tv 
eponsibility,  indeed,  iiilb  the  habitui  lies  in  his  initiation  rather  lltso 
in  hb  continuance  of  tbe  "habit."  He  can  not,  like  tbe  u«vr  uf  sleo- 
bol  or  tobacco,  by  a  strong  effort  of  (he  will  shake  ufT  his  chains, 

A  patlwlic  story  has  lately  oomo  to  my  knowl(^l^■e  uf  Dyoitn);iu>, 
an  under-graduate  iu  an  Eastern  college,  who  had  beeomo  a  vieiim  vf 
itbe  hypodemuo  use  of  morphia.  He  went  with  his  father,  wbo  «■* 
Ittngaged  in  the  lumbering  interest,  into  tlie  primeval  forests  of  Usiae, 
hoping  tlut  during  a  stay  of  months  with  tbe  wowl^choppcrs  be  v^ 
he  able  to  fight  out  the  battle  of  gradual  abandonment  eacocesfcUf- 
lltrough  a  strange  fatality,  when  llic  party  had  just  arrlTi'^  ol  t^ 
^Csmping- place,  and  were  transporting  their  goods  across  ■  stnAD,  tte 
I  of  nit^rphia  was  broken  by  an  apparent  accident  and  its  cuolcat) 
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tiered  into  tb&  water.    Nooe  but  the  lia^arJ  j-onng  maD  Donld, 

(he  momeot,  coruprckcnd  the  appalliDg  nutgnitudc  of  the  calamity 

thpro,  ns  h«  vru,  two  Iiiindrod  mile«  from  the  mmvtit  lettlemcntl 

n  tnirvivod  tliu  torribic  oriieal,  but  no  words  could  exproM,  bo  has 

Kuil,  the  tortufM  aucl  ogonj'  tlirough  whicli  hi;  piui»ud  during  tho  mo- 

weding  voclu.    H«  vas  closely  watched,  else,  at  times,  he  would  have 

owned  himself  or  have  beatea  his  brains  out  upon  the  rocks.    Months 

tcrward  be  came  hack  to  the  world  a  skeleton,  voro  and  haggard, 

oin  bU  terrible  oontest.     It  was  an  cxperionco  to  which  h«.  could 

ever  afterward  refer  without  Ihc  most  |aiuful  emotions. 

Not  the  least  ifignifK-ant  point  iii  (his  veritable  account  is  the  fact 

at  tho  youn^  min  always  believed  that  hia  father  bad  purposely 

ught  about  the  catas1ri>phe  for  tho  sake  of  bringing  matters  to  a 

dy  end  1     Uas  the  usual  treatment  of  the  diaeaHe  by  physicians  at 

day  anything  to  oiler  that  is  much  better  tiian  this  man's  sum- 

method?     Perhaps  no  work  on  the  subject  has  appeared  in 

t  years  more  careful  and  thorough  in  its  tcicntifio  intention  than 

r.  Liorinstcin's  "  Uorbid  Craving  for  Morphia.'*    It  b  evident  that 

lo  has  brought  no  common  accuracy  of  obserration  to  bear  upon  iIh) 

lobject.     \i\s  clinical  notes  on  a  conuderable  number  of  cases  of  the 

ase   treated  by  him  are  of    absorbing  interest  to  the  morphia 

habitui. 

There  is  a  striking  parallel  between  the  method  of  tho  Maine  1am- 
berman  J  have  described  and  tliat  of  adranced  German  mience  in  the 
incnt  of  tilts  diseoM.  In  both  caseit  tho  patient  suffers  from  the 
tcnae  cruelly  of  ignorance  1  The  best  thing  to  do  for  the  unfortu- 
,te  victim  of  morphia,  according  to  this  learned  work,  is  to  secure 
him  in  rooms  under  charge  of  a  competent  keeper  or  nunw.  his  ponton 
and  baggage  having  been  searxiheil,  and  from  the  rooms  "all  opportu- 
nities fur  attempting  soicide  having  l>een  removed.  Doors  and  win- 
dinri  must  not  move  on  hinges,  but  on  pivots ;  must  have  neither 
handlea,  nor  bolts,  nor  keys ;  being  so  constmcted  that  the  patients 
D  neither  open  nor  shut  them.  Hooks  for  looking-glasses,  for 
lothes,  and  cnrlains,  must  be  removed."  Certainly  these  are  ominous 
prelim  in  Arifjt  to  a  course  of  scientific  medical  treatment !  Within  this 
E^prison  the  patient  is  totally  deprived  at  once  of  morphia  in  every 
^Vurm,  and  here  he  must  strugglo  through  the  terrible  weeks  sncceed- 
^Bng  as  Ttest  he  may.  So  far  as  ap[icars,  he  has  but  the  slightcat  medical 
^Paid.  Uis  symptoms  are  closely  watched,  however,  for  tho  portentous 
shadow  of  one  sp&cial  danger  hwms  ever  near  his  bcdsido— that  of  a 
sudden  cx>llapso  of  bis  vital  powers.  A  few  moments'  delay  in  sucli  a 
contingcnry  may  prevcjit  all  jwwor  of  resuscitation  ;  in  any  case,  the 
sitnatioa  is  very  critical.  Fortunate  will  it  be  if  morphia,  which  is 
ways  the  immediate  rc«ort  in  sach  emergencies,  have  not  lost  its 
lency  I 
I  will  Doi  recount  the  story  of  the  tortures  tJirongh  which  thft 
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pBti«nt  poMei — Uw  dars  and  nif-bta  of  -writhing,  the  8le«pl«sai»«i, 
thfl  nttfleflnKos,  the  tbint,  and  endless  ToniUngM  and  pargin^  ;  Iiii 
Tain  ple&din]:^  for  liberty,  for  aiaq>bia,  for  anytbiog  -whicb  will  re- 
lieve tbe  intulcniMo  angniMh  !  Tbtae  elinica]  uot«8  of  I.cvinxiein'B,  in 
form  cotd  aod  t«nt«  as  a  hardware  catalopte,  are  turij  burning  with 
their  burdon  of  tragedy.  But  this  treatment  he  offers  as  tltu  b««l 
known,  and  its  atteodant  sufferings  b«  eTidently  belieree  are  iueri- 
tabie  in  iny  cure  ! 

Jt  has  happened  to  me  to  know,  through  personal  expcrieDce,  that 
the  unfortunate  rietim  of  Uiiit  "  babil "  can  be  freed  from  Itis  bondage 
wttbont  pawing  through  raeh  an  ordeal. 

I  hail  been  an  /tab^ui  t«n  years,  having  reached  at  the  end  of  that 
period  the  daily  amount  of  thirty-six  grains  of  guiu-opioni,  taken  only 
into  the  stomach.  The  "habit"  had  been  begun  by  a  Ter\'  small 
amount,  and  its  increase  had  been  extremely  gradual.  I  knew  not 
where  to  turn  for  help  in  elTcoting  a  curv  :  one  thing  xpcmcd  crrtatn, 
it  coittd  not  be  done  without  help.  At  a  venture  merely,  I  oalled 
upon  tbe  late  Dr.  George  M.  Ueard,  feeling  that,  at  any  rate,  I  aho«M 
be  free  from  the  risk  of  charlatanism  ;  and  I  shall  always  rememhor 
him  with  gratitude,  for  it  was  through  his  recommendation  that  I 
placed  mytH-lf  under  the  earo  of  another  physician,  who  tiaiii»dtnt«lf 
tindertootc  Lite  ireatnieut  of  my  cose. 

I'be  gentleman  whom,  through  tbe  good  foitan«  of  Dr.  BeanTi 
introduction,  I  thus  came  to  know,  I  fouud  to  be  a  young  man  in  the 
prime  of  good  health  and  spirits,  and  one  who  at  once  inspired  no 
with  that  confidence  so  important  in  sueh  a  cmb.  His  roaidenot,  it 
wait  manifi-Mt,  wm  no  ordinary  "  inittilutc"  or  "  anylum."  1  was  (its* 
ply  a  crturti-omily  received  gnct  in  a  private  family.  Here  wrre  two 
bright  children  (juietly  pursuing  their  games  when  I  first  entered ;  snil 
I  was  soon  introduced  to  a  plesNint  circle  embracing  the  cultivsttd 
Isdies  of  tbe  doctor's  family,  as  well  as  the  three  who  were  to  ntldo^ 
take  the  new  path  simultaneously  with  myself.  Among  tboM  good 
fellowii,  as  I  soon  found  tbrm  to  be,  I  was  a  umplc  htyman  In  a  meiB- 
cat  "ring"  AS  it  wore,  for  my  comrades  were  yonng  pbysiclaiw,  each 
imlor  the  hypodermic  spell,  doctors  tbongh  they  were,  helpless  lib 
invKcIf  in  the  well-riveted  chains.  Tn  this  situation  it  is  in  no  wiii 
easy  to  follow  the  injunction,  "  Physician,  heal  thyself. '^ 

Placed  in  these  easy  and  pleasart  relations,  with  every  oomfofl. 
and — n  most  important  material  consideration — an  appetising  taUfi 
everything  outward  was  calculated  to  inspire  a  feeling  of  fn-.-doia  ind 
cheerfulnw».  1  speak  particularly  of  thcM  farorahlo  surroiuidiiip. 
for  they  seem  to  ra«  to  form  a  vi-ry  important  accesaory  of  the  t««*- 
ment. 

This  treatment  differed  In  important  respects  from  preeoncwTs* 
ideas,  such  as  are  fostered  by  almost  evorj-thing  written  upon  the  n^ 
ject.     The  patient  here,  for  instance,  was  under  no  surs-eilUnw  ■"* 
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So  far  from  bvtng  a  priaoner,  be  waa  eocouraged  in  taking 
walka  mill  ilrives  aluoe,  or,  with  bis  follov-patienu,  in  aUcndiiig  even- 
tng  amuHeiueDts,  etc.  It  was  ibe  doctor**  theory  tliat  a  person  of  any 
Miiaitiv«u«a8  of  nature  could  not  rc«l  un<lcr  convtant  suspicion  with- 
out s  oenso  of  resentment  whicli  would  be  prujudtoial  to  tb«  cordial 
relation  which  eboiild  alwuya  exiitt  botwecn  phyaiciao  and  jxtienL 
"I  a*k  for  and  extend  coufideoce,"  bo  said,  *'aud  beliove  1  largely  en* 
baoce  a  good  rv^uU  in  so  doini:;.  Nor  do  I  share  in  the  opinion,  largely 
held,  that  no  reliance  is  to  bo  placed  upon  llio  word  of  the  opium 
habitui."  Tbotigfa  he  was  well  aware  Uiat  tUia  morbid  liuliit  in  many 
ea»ea  exorta  a  baneful  iaSucnce  on  tbe  moral  obaracter,  it  in  manifcttt 
that — were  the  doctor'a  theory  of  bis  patient's  reliability  and  trutbf  ul- 
iteM  altogetbor  crron<>ou»-— any  plan  of  trt^atmcnt  based  upon  it  would 
be  entirely  im practicable,  bovevcr  sgrc«able  to  tbe  patients  this  view 
of  tlieir  character. 

AVithin  a  week  after  the  beginning  of  trcatmc^it  my  opiate  was  all 
witbdrairn.     What  I  liad  undcrgonu  at  the  end  of  that  jwriod,  iind,  in- 
deed, for  a  day  or  two  •ub««quent  to  tiie  total  di^icontinuanoc,  oould 
scarcely  l>o  called  suffering  ;  it  was  ratber  a  dull,  lieavy  liMlvwtucM,  aa 
I      iittio  painful  aa  enjoyable.     There  waa  no  mental  or  physical  elasUeity; 
^bseroue  was  not  inviting — nor,  indc\-d,  was  there  the  physical  ability 
^Hor  it.     It  bocamo  impwtsiblo  to  read  or  crcn  to  think,  except  In  an 
^Bdle  way.    There  was  no  pain  or  nervousness;  but  principally  afvel> 
^ing  of  passive  discomforl  during  tbis  period,  whftn  tlie  discontinnanoe 
^of  optuni,  unaided,  would  have  brouf^ht  on  penal  torturea. 
^B     Thu  "  the  Rubicou  was  crossed  " — tJib  being  the  exultant  phrase    ^H 
^^ritli  which  the  doctor  greeted  one  after  the  other  of  our  little  bond,    ^H 
ss  be  piutMid  aver  that  bilherto  impassable  elreaiu.     But  the  few  days    ^H 
Mcceediug  tbe  total  deprivation  were  not  so  passive.    Though  I  bad 
landed  on  tbe  other  bank  of  that  classic  stream,  the  tug  of  war  was 
yet  to  comu.    That  power  in  tbe  human  system  which  at  timca  seems 
endotre<l  wilh  a  pcnwnalily  of  its  own — that  dual  existence,  iw  it  were, 
■1    with  its  Briarean  ann«  of  ncrvea — revolted,     'niero  wait  a  period  of 
^■Bisturhance  and  prostration  of  strength,  with  tome  restluHsuess.    I  was 
^■for  n  while  the  prey  of  illnstons  of  sight  and  sound.     "  MAterialix«d      h 
spirits"  from  tbe  other  world  seemed  at  times  to  hover  about  my  bed,    ^H 
as  vtsible,  if  not  an  palpable,  at  the  fnmiture  of  my  room.     But  more    ^H 
^^deoofrtive  still  was  a  loud,  sliarj)  voice  by  wliich  I  was  addreMMtd  ocoa>    V 
^Bionally,  it  seemed,  by  some  person  eonecslcd  behind  the  licad-board 
^B|f  th«  bedstead  ;  no  speech  of  man  will  ever  sound  more  real  to  me. 
^VThese  were  illusions  of  my  waking  hours.     But  the  period  of  prostra- 
tion which  they  accompanied  was  short;  and  within  a  few  days  I 
again  took  my  place  at  the  table  with  the  family. 

More  or  leas  insomnia  is  probably  inevitable  under  any  circvni- 

stances  after  the  discontinuance  of  opium.     In  my  convalcseenoc — and 

esperionce  iras  pduallel  with  that  of  my  fellowpatients — it  waa 
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thfl  principal  diflicQitj  to  orrroomc.  At  tbe  worst,  bowever,  1  paned 
DO  night  witliuut  Mmo  Av«\u  Hypncitica  were  nited  at  firsts  but  were 
very  Huon  altogether  disoonlinaed  ;  for  iltc  sooner  Itie  KyNtvni  Kfaoold 
discover,  »o  to  speak,  that  no  oataide  ud  was  to  tw  cxpct^u-il,  ibd 
better. 

Tbe  term  ot  my  stay  under  trt-atment  was  jost  four  wec-k*,  and  tbo 
latter  balf  of  this  may  be  considered  tbe  period  of  convalisntooc. 
Tbcru  was  aoon  an  incoming  tide  of  vitality  tliat  tran^fonned  tba 
Vorld.  Tills  oamo  wliilo  my  pbyiiical  Btn^ngtli  wss  still  elighi,  and 
the  amount  of  slMp  to  be  obtained  scanty.  But  tbr  momiaK  star  bad 
arisen  above  the  hoiizon,  and  brought  an  indeacribable  frvlinp  of  re- 
newed liopo  and  coorai^e.  Ptjrhapfi  no  afterexperience  of  life  will 
bring  again  that  exquisite  sensitiveness  to  every  emotions)  louob  which 
la»t«d  for  two  or  tlirpo  days  nt  this  early  stage  of  recovery,  wben  tha 
sonl  was  batbcd  in  lui  atmospliore  of  joy,  and  the  mo«t  conuitonplace 
incident  iroald  cxeilc  a  tbrill  of  blUui— when  a  chance  strain  of  music 
wonld  bring  tears  of  rapture.  This,  of  course,  was  not  a  normal  con- 
dition, but  was  tbe  effect  of  reaction  in  tbe  newly  awakened  powun  of 
the  system.  One  main  symptom  tbereafler  was  a  peonliar  lassiind^— 
inertia.  The  will-power  seemed  to  be  under  some  Mraiige  tbrsUdon, 
and  ont*  found  bimiolf  under  tbe  grcati'St  diflifiilly  in  bringing  himself 
to  perform  some  of  the  simpleft  aotiona.  Another  symptom — whieb 
persisted  in  some  oases  much  longer  than  it  did  in  others — was  what 
may  be  called  a  dislocation  of  ideas,  or  at  least  a  taok  of  relation  be- 
tween thought  and  its  embodiment  in  langnago^  The  patient  wootd 
bare  great  difficulty  in  finding  tbe  right  exprecsion ;  bo  would  bm 
words  with  a  moxt  ridicntoiis  mitinpplicatian,  to  hia  intimsa  mi>rtifics> 
tion.  fie  could  not,  for  the  life  of  him,  "call  a  spade  a  spa>Us"  hat 
wonld  call  it  almost  any  other  implement  or  thing  imaginable.  lu  ny 
own  case,  however,  lliis  trouble  was  slight. 

At  the  end  of  my  four  weeks'  sUy  I  had  nearly  recovered  my 
regwlar  hours  of  sleep,  and  had  gained  vcrj-  nuitcrblty  tn  gi-ner.' 
and  ntrengtli.  With  the  exc«pii»n  noted  above,  I  had  beeji  ro  >  - 
only  tonic  treatment ;  and  aft«r  leaving  my  physician's  care  tbe  oaly 
medicines  lakeci  were  <)uinine,  in  tonic  doses,  and  cod-liver  otL  It  i* 
unnecessary  to  reeonnt  here  all  tbe  stage*  of  convalescence.  Vwy 
noon  after  leaving  I  had  a  period  of  two  or  three  wiekn  of  wonderfal 
elasticity— in  fact,  of  tbe  most  perfect  bcadth.  But  this  was  soon  tae- 
cecdcd  by  a  return  of  the  former  lassitude  and  disliirbanco.  llieiv 
were  many  such  oscillatinns  in  the  succeeding  months ;  ibere  wu* 
periods  when  the  past  x-cnicd  blotted  out  in  a  sense  of  renewed  rigor 
and  strength,  followed  by  weeks  when,  without  aoy  immediate  osl«*- 
siblo  cause,  tbe  tide  was  nt  ebb.  These  were  not  limits  of  meals) 
despondency,  but  rather  of  physical  depn'swion  and  neuralgic  dirtur^ 
ancc.  But  there  was  all  the  while  a  Steady  improvcmcni  in  gencn) 
iiealth,   with   an   incJvaMug   infrc<iuenc«  of  reminders   of    ihe  "uid 


Ay  £XP£Ji/£XCE  WITH  OPIUM.  339 

During  the  first  three  montlid  I  gainvil  asxt  VsvxAy  {kkiikU 
i-igliL 
There  U  one  tUinii  wliich  the  hahitui  wisLhij;  to  Ik)  vtired  ivouM 
perbapfl  anticipate  with  dread  ;  that  is,  an  insatiable  craving  for  the 
old  stimulant,  uk]  a  conKMjiKtiit  prolonged  and  weary  resistance  of 
tvmptatiofu     I  can  only  iiay  that,  grvutly  to  my  siirprisr,  I  have  felt 
no  craviiij;  for  it  at  auy  time  aiuce  the  bcgiiiiiiiig  of  my  trv^tmcnt. 
Tbu  may  »e«m  a  stran|;;e  Btatcment  to  any  one  under  the  soroery  of  the 
druf^,  and  oonscious  of  its  fearful  grip.    There  is  of  course  the  knowl- 
edge, from  experience,  of  tho  mjirvolous  potency  of  opium  ■□  annul- 
ling all  diicomfort  and  distmsi  of  l>udy  or  mini]  ;  but  thii!  is  nil.     Tlie 
sense  of  profouud  satutfaotion,  ever  )iri;:ient,  at   tlic  rcloaite  from  its 
slavery,  as  well  aa  a  lively  appreciation  of  the  great  danger  of  again 
taro]>ering  with  it,  U  sufficient  to  leave  the  temptation — whatever  it 
may  be— from  such  knowledge,  powerless. 
j^L     The  special  elTvct  of  opinm  on  Wxa  system  u/itnftion/tl.    This  fact 
^Bb  odo  great  encuuragcmeni  in  attemptlog  a  cure  from  the  "habit." 
^pTbo  sudden  recuperative  power  manifested,  after  this  paralyzing  dead- 
'      weight  is  remoi-ed,  is  a  great  surprise  to  the  patient.    I^ifiiculties  whieb 
had  borne  to  him  the  grave  aspect  of  scnoti§  organic  disease  vaaisb  aa 
by  magic. 

There  was  no  secret  about  tliis  tix-atmcnt — tliore  were  no  wonderful 
remodiea  nnknowii  to  the  world  useil.  The  therapeulies  included 
bromide  of  sodium,  hot  baths,  electricity,  and  other  well-known  seda- 
tive and  tonic  medicines.  The  key-stone  of  the  treatment  is  in  prelim- 
inary sedation  ;  that  is,  while  the  morphia  is  being  rapidly  withdrawn 
^-during  a  period  varying  from  seven  to  ten  days — the  ncnon*  sys- 
tem is,  at  the  name  time,  as  rapidly  brought  under  tliu  influence  of  an 
efficient  sedative,  which  reaches  its  maximum  effect  at  the  time  of 
complete  opiate  withdrawal. 

Two  years  have  passed  ttincc  my  escape  from  the  thralldom  of 
opinm.  a.*id  during  the  far  larger  portion  »f  that  time  I  could  record 
^^o  expcrieni^e  of  t«newed  vitality — a  eondttlou  of  vigor  and  etattiidty 
^Bhat  could  only  have  ita  origin  in  perfect  health.  I  use  no  stimulaota 
^^■^tever,  other  than  tea  and  coffee ;  and  my  health  ha-i  now  been  so 
^B^^  fully  re-eMabIi?hed  that  I  feel  the  better  assured  in  giving  some 
aoGount  of  my  personal  experience.  I  shall  be  gtad  if  the  narrative  be 
^^>f  enconragetoent  to  others  in  ihe  name  slmit — ihoxc  who  have  hcre- 
^Bofore  believed  escape  from  tlieir  situation  only  pnsHtble  through 
'^^prolonged  agonies.  The  inevitable  chasm  wbieh  must  be  crossed  in 
effecting  a  cure  of  the  opium-disease  can  be  bri{li;ed.  as  I  found.  One 
most  know  something  of  Ihe  breadth  and  depth  uf  that  chaam,  to  he 
ci^to  the  achievement. 
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the  priiid|iiil  diflicuUy  to  overcome.  At  the  woret,  (io« 
no  iii^lit  witlioiit  RORK!  fiWp.  Hj'pnotics  were  used  ut 
very  aoon  altogether  discDntinDet] ;  for  the  nooner  tlii> 
dittooror,  so  to  speak,  that  uo  outaide  ud  was  to  br 

b«tt4T. 

Th«  term  of  ruy  vt&y  under  trcaiincnt  ira§  juHt  i 
UUcr  liaJf  of  thU  maj  be  couaitlered  tlie  p«rio 
Thera  was  soon  an  iDcomtng  tide  of  vitalitr  tl 
world.    Tbii  came  while  my  physical  Ktrvn^" ' 
the  amount  of  sk-op  to  bo  oblaiDed  scanty.     !>   ' 
arisen  above  the  hoiizon,  and  brought  an  imt' 
aewed  hope  and  mmra^:.     Perhaps  no  aXt<-' 
bring  again  that  exi)uUiteiiQnHitiveneastocvi.[ 
Iut«d  for  two  or  tlirce  days  at  tliU  early  stU' 
soal  wn«  bathed  in  an  atmosphere  of  joy,  ^' 
tDoident  woald  excite  a  thrill  of  bliss— nl    ' 
would  bring  ti-am  of  raplnrc.    Thi*,  of  t 
dition,  but  wa«  llie  effect  of  reaction  in  t)" 
the  system.    One  main  symptoni  tlieniaf 
inertia.     'Vhe  wilt-power  seemed  to  I  < 
and  one  found  himself  nnikr  the  grt-.i 
to  perform  some  of  the  siaiplrxi  x-ii' 
persisted  in  some  cases  mnob  Ioi>'/<  >- 
maybe  called  a  dislocation  of  i^    • 
twts-n  thought  and  it*  enil- ■ '' 
have  groitt  difti<iuUy  In  fiii' 
words  with  a  most  ridiculous  iii> 
tion.     lie  coiitd  not,  for  thf  ''■• 
would  cfiJl  it  almost  any  otliM 
own  case,  however,  thi»  irm 
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to  rei>air  a  rlodt 

t  -  Qit  the  gentli'man  a^ 

■  be  a  (teometry.  TW 

.^^URKed  in  the  book,  IcM  it 

^^M  him  other  books,  and  It 

>  norel  sbc  was  forbtddca 

gMh  ^  thirty  years  of  age,  ns 

p,«ter«  he  performed  his  c(V 

t«  wm  forty-6Te  years  old,  vboi 
4to  an  astronomer  of  himsdf. 
. wratory  of  Beer  (brotbcr  of 
:tm  neon.     Shortly  afterward, 

MM*  at  the  head  of  the  Dorpat 
to  death,  at  the  age  of  ei^y- 

ory,  who  died  a  short  tiM 
'a  shop  in  lierliu,  and  oh- 
iM  observatory. 
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\-  OI>iHT%'«lriry,  and  who 

-  ^.iiitiiDH'r  with  ciik^ulationa 

i-'lt-d  to  b«  an  t-ugiiioiT.     He 

M'iriily  discovered  that  ibo 

hi'  »['|]  !(iH>wn  iliat  astroDoiuy 

K't  Ncptuuc,  wtitcb  wail  tho  rosott 

'  It  to  iLe  theory  (or  detcrmiuing 
'^■-'i  )>>iyitici»n  in  Itremcn.  lie  was 
^  -  ill  tiome,  after  the  day's  round  of 
tlw  on  ostroiiotny,  to  which  science  he 
n'hiK<  a*  K  doctor  Lc  waa  in  no  way 
lii«  competitorit. 
^^»n  »cieno6  is  indebted  for  eome  Bplendid 
'  '-.-0  the  career  of  bis  fatbcr,  who  was  a 
>'  bad  hardly  got  his  first  case,  vben  be 
Mironomy  ;  and  be  forever  abaadoned  bis 
^iiniBfilf  to  that  acicocc 
■'■  waa  a  bautboy-playcr  in  a  HnoowriaD  rogi* 
■  >f  boiog  an  astronomer  never  occurred  to  him 
<:il.  At  (hat  time  be  wanted  to  get  a  tek'ttco|>e, 
ii  with  which  to  buy  one,  he  made  one  himself, 
i  I'ranus.  H«  was  then  made  a  doc-tor  at  Ox- 
^'■nriee  of  the  Etigliitb  GoTcmment,  with  whoio 
I  his  monster  teleiiocipe.  1  li-  af U-rward  OKitlorcd 
u'An  deptbs,  diflcoTcring  nebulio,  and  otudying 
I  And  oluitcn  of  Stan. 
Ironnmnra  wfaoiw  Moric«  bavo  j»«t  been  told  are  not  excep- 
aost  rather  ho  admitted,  a»  a  general  rule,  Uiat  all  the  men 
nade  epochs  in  astronomy  were  dcwrttni,  or  pi'R*on«  who  bad 
Pother  profession  to  engage  in  axtronomy.  The aoiulomicians 
nnfroot  me,  on  this  point,  with  the  life  of  the  great  OiiUNM.  Tbi« 
«lr>l  nstronomer,  one  of  the  greatest  of  all  time,  did  indeed 
the  direct  roiid,  but  that  was  only  bccaase  of  bis  baritig,  when 
ynnng,  altraetvd  ibe  attention  of  the  Duke  Charles  William 
ad  of  Bruii*wiek.  It  ia  very  probable  that,  but  for  this  cir- 
imABBM,  ha  would  have  bei'ome  nomething  very  dilFcreiit,  perhaps 
%  maaon,  or  a  fountain  builder,  or  an  eroploy£  of  the  burial-offic<^— 
tkrae  iradM  which  bis  father  carried  on  together.  But  it  is  quite  as 
nttaJo  that  Gauss  would  sooner  or  later  bare  become  an  astronomer 
ap  that  Raphael,  as  Leasing  says,  would  bare  become  a  painter,  even 
if  bo  bod  lost  his  bands. 

Frfdftriek  William  Bcssel,  one  of  the  mont  eminent  astronomera  of 
Um  nlnetvonth  ccnlnry,  had  been  dentined  by  hia  father  to  become  » 
ntnliaitt,  and  the  youne  man,  who  bad  a  etronf:^  distaste  for  Latin 
and  considerable  fondness  for  mnthomatie*,  engaged  in  bis  eludlw 
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"  MADK  ASTROaOHBRS. 


■  '  tn-ograpbical  position  of  tUe 
i-)>L  to  know  wbjr  llii>  wa*  vo. 
;>  iiiutliematics  from  ila  ru<linient«,  and 
'lUficjil  utroaomy.  lie  bail  tu  b«  coo- 
iiit  of  tlie  position  of  tbe  aim  And  diood 
!»  from  AD  Mtronomiral  calcmlar.  He 
:  -uuntit  for  biin*vlf.  He  u-a«  thus  li-d  to 
ohh  of  tho  celcftiial  bodies.  The  mn  which 
Asl  over  biiu  was  thus  wrapping  him  closer 
ij  a  fcnr  after  be  bad  begun  bis  astronomical 
|ari'M>lc  till'  compulation  of  tbe  orbit  of  tbe  comet  of 
Dm  iuvnlvod  tbrcc  htimlrcd  iMgcs  of  calculations,  and 
B«tronniner  might  rvgard  aa  tlic  taalc  of  a  yvar.  Ho 
I  priitid  of  bis  oalcaUtiotia  wht^n  he  bad  c<oinplel«d  Ibem, 
liiii'il  to  make  ibe  acquaintance  of  Olbcrs,  who  was  prac- 
Itointi  in  Brcmi-n,  ar.d  was  regarded  aa  tbe  Gret  autbority  ia 
It  related  to  romcu.  Mcfting^thc  famoiia  doctor  id  tlw 
llilly  told  biro  be  bad  calculatHl  tbe  orbit  of  a  comet,  and 
to  bare  tbe  kindness  to  examine  hia  work.  Olbvni  granted 
il,  supposing  that  be  was  about  to  receive  the  work  of  aa 
ur,  whom  bo  must  treat  politely,  for  fear  of  discouraging  him. 
t  was  greatly  mrpriKe')  when  he  rx.-iniiD«d  the  cal<-ula(toos,  and 
Ucdiatoly  wrolo  to  Ik-H«el :  "  f  have  n^ad  ynur  witrk  on  the  oomst 
)7  n^th  very  great  pleasure^  It  gives  me  a  very  high  idea  of 
wtronomical  and  nuttberaatical  knowledge,  and  of  your  tkill  in 
Mt  difficult  departments  of  calculation.  If  I  should  criticise  you 
f  point,  it  would  bo  only  on  yoor  baving  given  more  time  and 
■  tbe  ani-icnt  obwrvations  than  they  deserre."  If  wc  plare  tkia 
of  Olbnnt  by  ilie  *ide  of  tbe  fact  that  Beesel  did  not  know  a 
of  matbematics  or  aiitroaoniy  a  year  )*cf<irc,  or  hardly  tltnt 
waa  auob  a  tbing  aa  the  mechanics  and  malbomalicN  of  tbe 
od  if  wo  also  recollect  that  be  was  occupied  from  eight  o'clock 
I  morning  till  night  with  something  entirely  different,  we  can 
iJlU^t  idea  of  the  great  energy  and  tbe  rare  menial  constancy 
Hto  mtiat  havo  displayod,  and  which  afterward  carried  bin 

Mael't  fate  voa  decided.  He  was  recommended  by  Olben  to 
,  who,  in  the  snme  year,  invited  him  to  assiat  biro  in  the  calcu- 
I  witb  which  he  was  occupied.  Kes.'<el  accepted  tbe  invitation 
mtbuaiiisin,  and,  according  to  bi*  habit,  made  tbe  ealcalatJona 
nore  precision  than  was  required.     Prom  that  lim«  Oatiss  and 

were  conitected  in  a  tasting  soientiSc  friiMtdKhip.  Benel  wu  to 
notber  rear  before  giving  him«elf  up  entin>ly  to  astronomy,  but 
n  IWJi  warmly  supported  by  Ulben,  he  was  ap]>ointed  inspector 
ivat«  ubMervatory  at  Lilienlhal.     He  remained  there  four  yean<t 

nputAtion  brought  him  a  call  to  the  direction  of  tbe  now  ob- 
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emtory  it  K&pi!:«1>erf>.    At  twenty-fix  yoan  nf  ngp,  withogt 
having  bftn  in  a  imivcnity,  )ic  U>ok  rAuk  as  (>ul>  of  llie  drut  {irvfnKMT^ 
tn  Uio  ITtiiventily  of  KOnigitberg. 

We  tli(t.4  »oe  ibal  Beswl  waa,  in  tbe  broadest  mdw  of  the  wonL,! 
Betf-ioade  raao.  Itut  it  can  not  be  said  tliat  be  was  s  Reniua.  Idt«s 
dill  not  come  to  bim  as  tbe  manDa  to  the  childrrn  of  Inmol  in  tbe  ilt«- 
Crt.  Hr  ac<[uirr(l  all  bin  knowlolgv  noldj-  by  bis  l'xiviujvv  i>|ipUcatiAn 
and  by  bt*  iiidoniilnblc  energy  in  punuiiig  the  end  b«  waa  aiming  hI 
ijl  do  Dot  Ibiuk  that  bix  natural  lAlent  exceeded  the  mean  wblcb  Maton 
has  given  to  all.  We  feel,  in  reading  B««ael.  not  tbe  s«nse  of  a  tn^ 
m  induction — wbich  is  f riK|n en tty  given  to  tbematbctnatician  aavril 
to  tbu  astronomer— but  tutbvr  tbat  of  a  conttnuoua  labor,  whicb 
>we  new  and  exact  eonoliutiona  from  materiala  preTiously  acrumo- 
'lated,  and  knows  bow  to  make  a  prarlical  use  oU—JiwukUed/vrll*! 
Popular  Seietwt  MonUU;f/rom  Ckl  ct  yVrrc 


ON  LEAVES. 


Bt  eta  JOON  LtFBBOCK. 


I. 

RTJSIvIN,  in  one  of  bis  most  exqaiKite  p>aaaagca,  baa  told  m 
tbat  "flowers  aeem  intended  for  tbe  solace  of  ordinary  bn- 
inanity  :  cbildren  love  them  ;  tender,  contented,  ordinary  people  lorn 
them.  Tliey  uru  tbe  cottager's  trcoanru ;  and  in  the  crowded  toirn 
mark,  as  witb  a  little  broken  fragment  of  rainbow,  Ibc  windows  of  Ui« 
workers  in  wbose  beart  rests  tbe  covenant  of  peavr."  I  xbotilil  be  (IB< 
grateful  iiidcr<l  did  I  not  fully  fc«l  the  force  of  tbiH  tnitb  ;  but  yet  it 
mnst  be  confeivtsl  tlint  tlic  iK-suty  of  our  woods  and  fields  is  dae  at 
least  as  mueb  to  foliage  ns  to  flowcra. 

In  tbe  worila  of  tbe  Ham«  author,  "  Tbe  leaves  of  the  herbage  at  our 
feet  take  all  kinds  of  alrange  shapes,  as  if  to  invite  qh  to  examine  tlwin. 
Star-sb.ipcd,  heart' ebaped,  spear-shaped,  arrow  vim pi-d,  fruited,  fringed, 
oleft,  furrowed,  serrated,  sinnated,  in  wborls,  in  tofts,  in  apiree,  in 
WTvatbs,  endlewly  oxpressirc,  doccpUvc,  fantastic,  never  the  same  from 
footstalk  to  bloasom,  they  neem  p^])etua]ly  to  Icnipt  our  watcbfnbuas 
and  tiikr  delight  in  outstripping  our  wonder." 

Now,  why  is  this  marvelons  Tsriety,  this  incxhaostiblc  treamT 
of  beautiful  forms?  Does  it  remilt  from  fom«  innate  tendency  of 
each  species?  Is  it  intentionally  (li-signcd  to  delight  the  eye  of 
man  ?  or  have  tlie  fonn,  and  size,  and  texture  some  reference  to  ili« 
structoro  and  organization,  the  habits  and  reqnirBments,  of  lb«  wbol«_ 
pbtali 
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tiol  prnposo  now  to  ditcuss  any  of  the  mgre  unusnal  snd  aV 
tanah  uf  l(<avf)i :  tlio  jiiioben  of  If^nthti  or  Cf/>h<tlotta,  the 
of  Sirracenia  or  DaHingtonia,  the  •pring-triip  tctvM  of 
till-  Bcan-ely  )«bs  effective  ttioiigb  leu  Atrikiii):  (-onirlvanocit 
owti  Urattra  or  IHnguicula,  nor  the  reinarkalile  power  of 
at  which  nuiy  lenvn  prwrac,  whether  in  response  to  an 
.1  •tttDuIns,  ■■  lu  ccrtAin  mimoaiw,  oxalixe*,  <,-t«.,  or  m  ft  rpon- 
itu  perio<lio  tnowmeDt,  such  u  the  "Hicep"  of  many  leaves,  or 
Ibo  ncarl}'  continuous  rotation  of  the  lateral  leafleta  of  JJesinodtum. 
1  propoM,  rather,  to  ask  ;ou  to  conaider  with  me  the  strnctura,  and 
Mpedally  the  fonoa,  of  tiio  cominoQ  evory-day  k-avcs  of  our  woods 
■ud  fields. 

la  inlking  the  aubject  over  witti  frlcndit,  I  have  found  a  widely 
prvvalcni  idea  that  the  beauty  and  variety  of  leaves  arc  a  beDe6cunt 
anangement  made  specially  with  reference  to  the  cnjoytnrnt  and  de- 
light of  man.  I  bave.  again,  frv<|nently  boon  met  by  the  opinion  that 
there  is  some  »po>cial  form,  MAi,  and  texture  of  leaf  iuberi'ntly  cliar* 
■cteristic  of  rach  ii|i«cie8 ;  that  the  cellular  timic  tends  to  "  crystalliEe," 
at  it  TCrf,  into  some  particalar  form,  quite  irrespective  of  any  advan- 
Ugo  to  the  plant  itself. 

Neither  of  these  will,  I  think,  trtand  the  test  of  careful  cxaminnlion, 
Ib  tbe  fimt  place,  let  us  consider  the  tola  of  the  leaf.  On  what  does 
depend?  In  herbs  we  very  often  see  that  the  leaves  decrease 
toward  the  end  of  the  •hoot,  while  in  trees  the  loaves,  though  not  idcn* 
tical,  are  much  more  uniform,  in  mim. 

Again,  if  we  take  a  twig  of  hornbeam,  we  i>ball  find  that  tbe  six 
terminal  leaves  have  together  an  area  of  about  fourteen  si^uare  inches, 
and  the  section  of  the  twii;  has  a  diameter  of  -OS  of  an  inch.  In  the 
beeek  ibe  leaves  are  rather  larger,  six  of  them  havinfi;  an  area  of  per- 
haps eighteen  inches,  and,  corresponding  with  this  greater  l^'af-snrfaeo. 
vo  find  thai  the  twig  ia  aomewhat  stouter,  say  '00  of  an  incb.  Fol- 
lowing tliis  up  we  shall  find  that,  e<etfrU  paribus,  the  size  of  the  leaf 
has  relation  to  the  thickness  of  tbe  stem.  This  a  clearly  shown  in 
i«  foUowing  table : 

Imprcuion  of  Stali  Mow  the  Sixth  Le(tf. 

■to.  Nat.  SrC*>noi«.  LInu.  ChoMsat. 
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In  tUo  b««!h,  llin  gcncTAl  pUno  of  tlifl  learn  ia  again  tl)*l  df  Ibe 
brnncrh  (l^ig-  -).  Iiut  tlic  IcJivei  ibciiuwlves  are  ovate  in  form,  ami 
smailcr,  Wiug  only  from  two  to  three  incbes  in  length.  Od  the  other 
band,  tbe  distance  between  the  intemodM  ia  also  smaller,  being,  «ay, 
one  and  a  quarter  iticb  sgainvt  Romctbing  less  than  tvo  inches.  Tbe 
diminntion  in  length  of  thv  intemoilc  i«  not,  tmleisl,  cxacll)-  in  propoi^ 
tion  to  thai  of  th<!  It-af,  but,  on  ibci  other  hand,  the  leaf  docs  not  niake 
w>  wide  an  angle  with  tbe  atem.  To  tbiB  poBilion  ia  ]>roba]jly  due  tite 
difference  of  form.  Tbe  OQtline  of  th«  basal  half  of  the  leaf  tits  neatly 
to  the  branch,  that  of  the  upper  half  follows  the  edge  of  the  leaf  be- 
yond, and  the  form  of  the  inner  edge  being  thus  determined  deci^ 
the  outer  one  also. 

In  the  nut  ( C'orylm),  tbe  inteniodes  are  longer  and  tfae  leaves  coi^ 
r«spondingly  broader.  In  the  elm  {CltMit,  I-'ig,  3),  the  ordinary 
braacba  bave  leaves  rosi-mbling,  though  rather  larger  tliao,  those  of 
Uie  beech  ;  but  in  vigorous  ahoots  tiia  intrroodet  become  longer  and 
the  leaves  eorresfKiadiDgly  broader  and  larger,  »o  that  ibey  come 
nearly  to  resemble  those  of  the  nut. 

But  it  may  be  raid  tbe  Spanish  vfaestnnt  ( Cattanea  rvlgnri*,  Fig.  4) 
also  baa  alternate  leaves  in  a  plwio  parallel  to  that  of  the  branch,  and 
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with  interiiodes  of  very  nearly  the  same  length  a»  the  beech.  That  it 
tnie  ;  but,  on  the  olher  linnd,  the  terminal  bnnvhes  of  tbe  Spauici 
chestnut  are  stonier  in  proportion.  Thai>,  immediately  below  th* 
xixth  Ivaf,  the  chestniit-stalk  may  be  'l.*!  of  an  inch  in  tbickucitf,  dial 
of  the  beerh  not  much  more  than  half  as  mnch.  Consequenlly,  ihr 
cheetaut  could,  of  coarse  mppoeing  the  strength  of  tbe  wood  ('■  I" 
equal,  bear  a  greater  weight  of  leaf ;  but,  tfae  width  of  the  leaf  ba^ 
deterTsined  by  the  dbtance  between  the  ialcmodeti,  the  leaf  is,  «e  1^ 
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S",  compelled  to  draw  \un\i  out.  In  Fig.  B  I  hare  cndearored  to 
illastratc  thU  by  pliicing  a  «pmy  of  Ixiccti  otot  odo  of  Spanish  clicflt- 
OHt.  MorcoTC^r,  not  only  do  tbe  leareo  on  a  ainglc  twig  thus  admirably 
fit  in  with  one  another,  but  tJicy  an  also  adapt<^  to  iho  ramiScjition 
of  tbe  twig»  tbeiDselres.  Fig.  6  shova  a  bon|;h  of  beech  seen  from 
above,  and  it  will  be  obsciTL-d  that  tbo  fonn  of  the  leaves  is  atieh  Ibat, 
while  bnt  little  spaoe  i«  lost,  ikore  (s  acarcely  any  overtapping.  Each 
fitfl  in  piTfcclly  with  the  rest. 

The  lea»'es  of  the  yew  (Hg-  7)  belong  to  a  type  very  differeul 
from  those  which  we  hare  hitherto  been  considering.  They  are  long, 
DUTow,  and  arranged  all  round  the  etcm,  but  epread  right  and  Ieft> 
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>o  tliat  they  lie  in  one  plane,  parallel  to  tlie  direction  of  tho  braincblot, 
and  Lbeir  width  benrc  jtitt  Bach  a  relation  (o  their  diiitiiiicu  iijinn  that 
viwn  eo  Kprvnd  out  their  edges  almost  toach.  Fig.  8  re|>reReiil»  a 
■|irlg  of  l>m.  It  will  be  observed  that  the  increase  of  width  in  tho 
learee  correspondB  closely  with  the  greater  dietaace  between  the 
poinu  of  attachment. 

The  lenvct  of  the  Scotch  pine  (I^nut  njjrtftrin)  are  necdlc-like, 
and  a  half  inch  in  length  and  one  twcntirlh  in  diutnctcr.  Tlicy 
are  arranged  in  paint,  esuh  pair  incloaed  at  the  baAC  in  a  slieitth.  One 
ineh  of  MCem  boara  about  fifteen  paira  of  leaves.  Given  this  number 
of  leaves  ia  such  a  space,  they  must  evidently  be  long  and  narrow. 
If  I  am  avkcil  why  they  arc  longer  than  thoM  of  the  yew,  I  would 
■oinCMt  tlut  the  Ntem,  being  thicker,  is  able  to  snpport  more  weight. 
ConfimialJOD  of  this,  we  may  take  for  comparison  the  Wcyinoulh 
iiM,  in  which  lh»  h-aves  are  much  lon^r  and  the  stalk  thicker. 
When  wr  |>aA.H  frum  the  specii'-t  hitherto  considered  to  the  maples 
ig.  11),  nycamores,  and  horse-chestnuts  (l"'ig».  9  and  10),  we  come  to 
totally  difTerent  type  of  arrangement.     The  leaves  are  placed  at  right 
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angles  to  the  asia  of  the  branch  instead  of  bcinf*  parallel  to  it,  have 
lonir  |)etiol«s,  and  palnutle  instead  of  pi3Uiat«  vt^ina.  In  thi«  group  the 
mode  of  gruntli  is  notnowhat  stiff  ;  the  main  shoots  arc  pvqivndicular, 
and  the  iHtvnil  oniii  nvarly  at  nglit  anglt-H  to  tlicni.  Tho  buds,  ajjio, 
arc  cotngwriuvcl}'  few,  aiid  lh«  internodctt,  conte^uenlly,  at  greauf 
dbiancra  3|>art,  ttoroetimes  as  roach  as  a  foot,  tbouj^li  tbe  two  or  tbree 
at  the  «nd  of  a  branch  aro  often  qnito  short.  Tlie  general  habit  is 
sbovD  in  Fig*.  9  and  10.    Koir,  if  wo  were  to  imagine  m  l>v«cb  or 
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elm  leaver  on  these  three  biteraodea,  it  is  obvious  (bat  tbe  leaf  surface 
wonid  be  far  smaller  than  it  is  at  present.  Aj;ain,  if  ire  compare  tbe 
thiekncvs  of  an  average  Hycamoro-stem  below  the  xixlb  Irnf  with  that 
of  a  beech-stent,  it  is  obvious  tbat  there  would  be  a  confiilvrable  w)u>te 
of  power.  Once  more,  if  ibe  leaves  were  parallel  to  tbe  lininrfa, 
tbcy  would,  aa  tbe  branches  are  arranged,  be  lees  well  disposed  wiUi 

reference  to  light  and  air.     A  glance  at 
Figs,  fl,  10,  and  11,  hiiwcvcr,  will  show 
bow  beautifully  the  leavot  are  ada|iti-il 
to  tlieir  cltanged  conditions.    The  blades 
of  llie  leaves  of  the  npper  pair  form  an 
angle  with  the  leaf-stalks,  so  as  to  aasume 
a  boriiontal  position,  or  ncnrly  so ;  tba 
leaf-atalkii  of  the  second  |)air  deruwat^H 
witb  ihoM  of  tbe  first,  and  arc  ju>t  mJ^| 
mueb  longer  as  to  bring  up  that   pair 
nearly,  or  quite,  to  a  level  with  tbe  lir»( ; 
the  third  pair  decussalo  witb  thfl  seroml, 
1  are  again  brongbt  op  nearly  to  tbe  same  Icrel,  and  tmmr  V 
the  outside  of  the  tirnit  p:iir.     In  wHl-growa  shoots  tbere  • 
fourth  pair  on  the  outside  of  tbe  second.     If  wc  look  at  such  a  etufm-r 
of  leaves  dirc«tly  from  in  front,  we  shall  see  that  they  generally  ap{i*ar 
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KHnewbit  to  oTerinp ;  but  it  must  be  remembered  that  in  Utiopuntto 
regions  tb«  >nn  is  nt-vcr  vcrticAJ.  Morcovvr,  wfaile  alternate  leaTw  aro 
more  ooDventcnt  iii  hu(-)i  iid  ftirmngvnienl  m  tbat  of  the  bc^cb,  wbera 
th«r«  wtKild  be  no  n>i>m  for  a  »ceorul  Iwf,  it  («  more  suitable  id  Euck 
eases  at  tbe  Bycauiores  and  maples  tbat  th<!  l<-jivc«  HboHld  b«  opposite, 
becanse,  if,  otber  tbin^  remaining  tbe  name,  the  leaver  of  the  s/uamore 
were  ait«raate,  tbe  eixtb  leaf  would  require  an  iuoouveiiii'iil  k-iigib  of 
petiole. 

I'crbap«  it  will  be  said  that  the  plane-tree,  wbich  bas  leave*  so 
like  a  maple  ibat  one  iipecicR  of  the  latter  genn«  is  named  after  it 
(Acer  platanoith*),  liiiH,  nevcrtbeleM,  altiTrualc  leavLti.  In  reality, 
bowever,  1  tbinlc  this  rather  supportjt  my  argument,  becauM)  tko 
leaves  of  tbe  plane,  instead  of  being  at  right  aniflcs  to  tbe  stem,  lie 
mor«  neariy  parallel  with  it.  Moreover,  as  any  one  ran  tee,  tbe  leavea 
■re  not  Bxrangcd  no  successfully  witb  rvfcrvnee  to  expoHtire  ax  those  of 
tiw  apedea  va  have  hitherto  been  conHidering,  perhaps  beeauHe,  living 
aa  it  doeis  in  moru  vouthem  localiticH,  tbe  eoooomf  of  aunshiov  14  lesa 
important  than  in  more  nortlieni  regions. 

The  shoot  of  the  borse-cbcslnut  is  even  stouter  tban  that  of  tli« 
sycamore,  and  bas  a  diameter  below  tbe  eixtb  leaf  of  no  l»s  than  three 
tentlut  of  an  iocb.  With  this  inercase  of  stronglh  is,  I  think,  con- 
nected the  greater  si*c  of  tlie  leaves,  which  attain  10  aa  much  an  eight- 
een incbee  in  diameter,  and  thiit  grvaU^r  nir.e,  again,  bas  perhaps  led  to 
the  dissection  of  the  leaves  into  five  or  seven  distinct  iK-gmcnt^  each 
of  which  bas  a  form  somewhat  peculiar  in  itself,  hut  uhich  fits  in 
ai)mira]>Iy  wilb  tbo  other  IcaDets.  However  this  may  be,  wo  have  in 
the  borac-e  best  nut,  as  in  the  Kvcamores  am)  maple*,  a  beautiful  dome 
of  leaves,  each  standing  free  from  the  rest,  and  expaiidiug  to  the  fresh 
air  and  sunlight  a  surface  of  foliage  in  proportion  to  the  stout,  bold 
Item  on  which  they  are  borne. 

Now,  if  we  placo  the  leaves  of  one  tree  on  the  branebea  of  another, 

sball  at  once  n'v  how  unsuitable  they  would  he.  I  do  not  speak 
of  patting  a  small  leaf  snch  ns  that  of  a  beech  on  a  large-leaved  tree 
Rtcb  aa  the  borae-cbeaUnit  ;  hat  if  we  place,  for  instance,  b«^ecb  on 
Ibie,  or  cirt  vtrao,  tbe  contrast  is  sufficiently  xtrikin;;. 

Tbe  lifflo-learcfl  would  overlap  one  another,  while,  on  the  otber 
hand,  the  bcecb-lcnvcs  would  leave  conalderablo  interspaces.  Or  let 
us  in  tii«  nrao  way  transpose  those  of  the  Spanish  chestnut  ( Ctwfoneo) 
and  tbose  of  jlccr  ptatanoida,  a  species  of  maple.  I  have  taken 
apeciinemi  in  which  Ihe  xix  terminal  leaves  of  a  shoot  of  the  two 
occupy  approximately  the  K.ime  area.  Figs.  4  and  11  show  tlto 
res  in  their  natural  position,  those  of  CuetaNea  lyitigalong  the  stalk, 
i  those  of  Actr  are  ranged  ronnd  it.  In  both  cases  it  will  bo 
that  there  is  practically  no  overlapping,  and  very  liltlo  waste  of 
fpaee.  Id  Castatua  the  utalki*  arc  just  long  cnongh  to  give  a  certain 
y  te  i1m>  li-avcM.     In  Artr  llicy  arc  much  hmger,  bringing  the  leaves 
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■  approximauly  to  the  Bame  l«v«l,  ssJ  carrying  ibe  lower  and  outa 

^1  ODM  frrv  from  tb«  tippler  and  younger  ones. 

^B  Now,  if  w«  AtTa»gi'  the  SpanJHh-clu'xtnut  lc*v«"it  round  «  contiT,  u 

^1  in  Fig.  12,  it  is  at  once  obvioufl  bow  muirb  Rjnoc  in  wanted.     On  lli« 

H  other  band,  if  wc  attaoh  the  le»vee  of  the  Attr  to  the  etatk  of  Catlatita 

H  at  tbe  pointA  from  whioh  the  leares  of  CaMonta  camo  ofl^  as  in  Fig.  IS, 
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vt  fthall  M-(!  (hst  th«  stalks  ar«  uhrUiw,  and  c\ea  mischicvoDH,  m  a  cauM 
of  w«akiic8B  and  of  waste  of  space  ;  wbil«,  on  the  other  band,  if  «« 
omit  tbe  §talk8,  or  eborton  tbem  to  tbe  same  icngtb  as  tliose  of  Coa- 
tanea,  m  in  Vig.  14,  the  Icnros  would  fp-eatly  overlap  on«  ano(fa«r. 

Once  more,  for  kavcH  arranged  as  in  tbe  bcr<rh  the  gvnilc  mhc!]  it 
tbe  baitc  iM  admirably  iiaited  ;  but  in  a  crown  of  iL-avcH,  hucIi  mt  tlioBe  of 

the  sycamore,  ii;ia<;e  would  be  wasted,  and  it 
ia  better  that  they  should  expand  »t  onoe  a 
soon  as  their  stalks  hare  borne  tliMn  free 
from  itioso  within.  Mon-ovw,  (be  iiprc!niiii|[ 
lobes  leave  a  triangidar  space  (Fig.  ll)nlt}> 
the  insnTtioo  of  the  rt.ilk  ut  the  apex,  wbicli 
seems  as  if  exprexfly  designed  to  leuve  ruoD 
for  the  pointed  end  of  the  leaf  withia 

Hence  we  see  how  bcautifnlly  tbe  whcle 
form  of  tbese  leaves  is  adapti^  to  the  mioJe 
of  growtli  of  tbe  trees  tbeuuelves  and  tbs 
arrangement  of  their  buds. 
Before  wo  proceed  to  consider  the  next  series  of  q>ecteB  to  whicb  1 
wish  to  direct  attenlton,  it  will  be  necessary  for  me  to  say  a  few  wonli 
on  tlie  microitoopical  structure  of  the  leaf.  Although  so  thin,  thtflMf 
oonaists  of  Kcvvnl  layers  of  cells.  Speaking  roughly,  and  as  a  goufst 
rule,  wc  may  say  that  on  iriuiit  nde  is  a  thin  moinbmue,  or  qiidenak 
undemeatb  wbicb  on  the  upper  side  aieone<nr  more  Invent  of  Klongtui 


rM.  M 


ON  LEAVES. 


3E3 


cells  known  from  their  forrn  as  "  pallUade-celk,"  beneath  which  is  a 
[AmKbj-iDMoiu  ibiHuv  of  morv  or  Iom  loose  textare.  The  leaf  iit 
•tn'ogthcincd  by  rib«  of  woody  tiasue.  Front  this  general  type  there 
Kt,  of  coiira«,  numerous  Tariatioos.  For  inHiaaco,  wtat  wutvr-phuits 
luve  DO  efiidermis. 

If  tlw  surface  of  tlic  U-af  be  oxamined  with  *  tolerably  high  ))ow«r, 
naall  o|MU|nfl  ttput«  will  be  o)>M>rve<l,  n-Hinblitig  a  sort  of  button-hole, 
vilh  a  thick  rim  or  border  compoMd  of  two  morv  or  le«  curred 
ttllfl,  the  ooDcavitioii  being  turned  inward.  When  dry,  tJtvy  are 
Dcarty  (traigbt,  and  liii  >ide  by  aide  ;  but  when  moistened  tlwjr  awttll, 
become  toiuewliat  curved,  and  gape  open. 

It  ia  difficult  to  realize  the  immunEe  number  of  t]ic»e  orificea  or 
"Btomata"  which  a  single  huah  or  tree  must  possess  when  we  remember 
Uial  there  are  sometimes  many  th<Hisand  ittomatu  to  a  square  inch  of 
•orfaoe.  In  a  large  proporlton  of  hvrbe  thv  two  sides  of  the  leaf  are 
■nder  conditions  to  nearly  similar  that  the  atomala  are  almost  equally 
irooa  on  the  upjier  and  on  the  lower  side.  In  trees,  however,  a» 
general  rule,  they  are  found  exclusively  on  the  under  side  of  the  leaf, 

which  is  the  most  protccte<:l ;  they  are  thus  IcH  exposed  to  the  direct 
lays  of  tlie  sun,  or  to  W  tlioroughly  wetted  by  rain,  so  that  their  action 
u  tern  lialdc  to  oudden  and  violent  changes. 

There  are,  however,  some  cxceptiun* ;  for  instsnce,  in  the  black 
poplar  the  atomata  are  nearly  as  numerous  on  one  side  of  the  leaf  as 
on  the  other.     Now,  why  ia  this?    If  wc  compare  the  leaves  of  the 

black  and  white  poplar,  we  shall  be  at  once 

Mnek  by  the  fact  that,  though   these  species 

■re  M>  nearly  alliH,  the  leaves  arc  very  different. 
In  the  white  poplar  {Poj/ulta  alfn),  the  upper 

and  under  sides  are  very  nnlike  both  in  color 

and  lexiore,  the  underside  being  thickly  clothed 

with  cottony  hairs.     In   the  bla4;k  poplar  {P. 

nigra.  Fig.  15),  tlie  upper  and  under  surfaces 

are,  which  is  not  freqnent,  very  similar  In  color 

and  texture.     The  pi'iiolcs  or  Ieuf-i>talks,  again, 

UP  nnliko  ;  thoac  of  P.  niyra  presenting  the  pe- 

calUrity  of  being  much  flatteuird   at  the  end 

toward  the  leaf.      The  effect  of  the   unuKiial 

Uncture  of  the  petiole  is  that  the  leaf,  instead 

of  being  bofuontal  as  in  the  P.  alha  and  most 

treea,  hangs  vertically,  and  this  again  explains 

the  smilarity  of  the  two  turfnce^.  bocaiise  the  rt^sull  ia  that  both  »ur- 

fneaa  arc  placed  under  nearly  similar  conditions  as  regardH  light  and 

air.    Again,  it  will  be  observed  that,  if  we  attempt  to  arrange  the 

liares  of  the  black  poplar  on  one  plaue,  tlicy  generally  overlap  one 

aaotber ;  the  extent  is  larger  than  can  be  displayed  without  their  in- 

tering  « iih  one  another.    In  foliage  arrangc<l  like  that,  for  inaUncfi, 
Tou  xsni.— II 
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of  the  beech,  «tm,  syoMDore,  or,  io  fsot,  of  most  of  oar  tt'««a,  this  vould 
involve  «  certuD  amount  of  waste  ;  bat  in  thi>  black  pop)>r,  u  Fig.  lA 
efaows,  the  leave*  wlicn  liuiig  in  tboir  natorai  po»ttioa  are  i]uit«  detached 
from  oiie  onolbcr. 

Another  ioterestlng  com  of  a  tpocin  with  vertical  leaves  is  the 
priokly  U-tluoe  {Laeiui-H  erariuin),  wliiln  iboflo  of  X.  mitralit  and  Z. 
virosa  are  horizontal.  With  thU  position  of  the  leaven  is  conitected 
another  peculiarity,  eepeciatly  well  marked  Id  the  so-called  "  eompass" 
plant  of  the  Amerieaii  prairin  {SUphium  tadrtiatum),  a  j^elloir  com* 
poxite  oot  unlike  a  xmall  auiiflower,  which  is  thus  named  becaose  the 
leavefi  turn  their  edges  north  and  south.  This  lias  long  been  familiar 
to  the  banters  of  the  prairies,  hot  wm  first  mentioned  hy  General  Al- 
vord,  who  called  Longfellow's  attention  to  it,  and  thus  ■iiiti)ircd  the 
Ibes  in  "  Evangeline  "  : 

"  Look  at  this  deUcats  plant,  tbrt  lifts  its  boad  from  the  nMadow, 
See  bow  its  Iostm  are  tunied  nortti,  at  tras  as  Uie  aagnM; 
Till*  is  tha  oompasB^oircr,  that  the  fln|t«r  of  God  has  plaated 
Here  io  the  boasdca*  vUd  to  direct  the  tnTeler'iJanmof 
Over  tboaea-IIke,  pathltst,  Umitiea  TraateofthsdwerL" 

The  advantage  of  thin  poftitioD,  and  consequently  the  probable  reasoo 
for  its  adoption,  is  that  in  conscqnenco  of  it  the  two  faces  of  the  leaf 
are  about  equally  illuminated  by  the  snn  ;  and  in  connection  with  Ibb 
wo  find  that  the  structure  of  the  leaf  is  unusaal  in  two  respects.  The 
Htomata  are  about  equally  abundant  on  both  sorfaecs,  while  palttsade- 
cellM,  which  arc  generally  chnracterititio  of  the  ujipar  aurfao^  are  in 
this  Bpeeic*  found  on  the  lower  one  aIho. 

I'be  leaves  of  the  Lactuca  teariola  have  also,  when  growing  is 
sunny  situations,  a  tendency  to  point  north  and  south.  Under  Roch 
ciioumslancca  also  they  have  a  layer  of  pallisade-cellB  on  each  side. 

Hitherto  I  have  dealt  with  plants  in  which  one  main  eonsideratioa 
appears  to  be  the  securing  as  much  light  and  air  a.t  puwible.  Onr  Eng- 
lish trees  may  bu  said  as  a  genend  rule  to  be  glad  of  as  much  siin  u 
they  can  get.  But  a  glance  at  any  shmbbery  is  sufficieni  to  nhow  that 
we  CMi  not  explain  all  leaves  in  this  manner,  and  in  tropical  countriw 
some  pUnta  at  any  rate  find  the  eun  too  much  for  them.  1  will  pres- 
ently return  to  the  consideration  of  the  general  chantoteTiitics  of  tropi' 
cal  vegetatifKi.  In  illvsCration,  bowover,  of  the  present  point,  pcrhapi 
the  oleareM  evidence  ts  afforded  by  some  Australian  apecii-N,  mjioeiiJIy 
the  eucalypti  and  acacias.  Itvrc  tho  adaptations  which  we  meet  with 
are  directed,  oot  to  tlie  courting,  but  to  the  avoidance,  of  light. 

Tlifl  typical  leaves  of  acacias  are  pinnate,  with  a  number  of  leaStU 
On  the  other  hand,  many  of  the  Auiitralian  noaoiafl  haw  Ivavm  (nr,  lu 
speak  more  correctly,  phyllodes)  more  or  teas  eh}ngate<l  or  willow -Bk*. 
Bat  if  we  raiae  them  from  i<ocd  wc  find,  for  instance,  in  Acacia  »aUev>Mt    , 
so  called  from  its  resemblance  U>  a  wiUow,  that  the  find  leaves  an  pii>-    I 
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BSta  (F^g>  1S)>  ftnd  tlifTvr  in  noUiing  from  lliosc  chnrutcrUtlce  of  tfafl 
genus.  In  (be  laur  onev,  liow«vor,  the  l(!iid<!U  arc  rcduc«'l  in  tiiim)>tT, 
and  ttiv  Ii>af-sialk  is  aliglitlj  oomprewiCM]  laterally,  llic  fifth  or  sixtli 
leaf,  pcrbapo,  will  tiave  the  leaflets  reduced  to  a  single  pair,  and  the 
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Inf-fllalk  mill  moro  Battened,  whilp,  wlipo  iho  p1»nt  ix  a  little  oldeTi 
tkothing  Kinains  vx<;cpt  the  HutU^nvd  [H-ttolo.  Thin  in  Kbnpc,  tm  alreadj 
olwf rvwl,  mudi  tt«eiab1c«  u  narrow  wtllow-lwf,  but  flattened  latemlly, 
to  tliat  it  carries  \\»  rdgo  upward,  and  oon)ic<|uent1y  eipoaos  as  little 
surface  as  poouble  to  the  overpowering  Hun.  In  some  species  the  long 
and  narrow  pbyllodes  carry  this  still  further  by  hanging  downward, 
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and  in  nicb  cues  tbey  often  a-taame  a  oimcter-like  fonn.  This  I  woald 
Teainra  to  mf^vst  may  be  in  conaeqaence  of  one  side  being  turned  out* 
ward,  and  tlierefoni  nnder  more  favorable  oondilions, 

In  one  Tttry  interesting  species  {Acacia  mclan&xtflon,  Fig.  17),  the 
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plant  througfaotit  life  produces  botb  fonos,  &ad  on  tb«  same  buagfa  may 
besetn  pliyllodcs  iDt«r8peived  among  onlinar;  pinnato  l«&vf«,  tli«  re- 
spootivQ  advaiiUign  boiog,  it  would  appear,  so  «<inaily  balanctil  thit 
Hometimcii  Uw  one,  •umcliinoK  tlic  otbcr,  Mouros  tbe  pradoiuinatice. 

In  the  oasc  of  the  euculyptua,  «v«ry  one  who  has  been  in  the  Boutb 
of  Europe  must  have  noticed  tbat  the  yoanf;  trees  have  a  totally  dif- 
ferent a«poct  from  that  which  they  acquiro  wb«o  oId«r.  Tbe  leaTe*  of 
th«  young  trvua  (Fig,  18)  are  toDgno-slmpcd,  and  lioriroiital.  In  oldtr 
OD0>,  Oa  the  contrary  (Fig.  HI),  tbey  hang  more  or  \vm  riTticalty,  wilb 
<HW  edge  toward  Ihi;  trov,  and  am  cimvter -ehaix^il,  with  the  conrex 
edge  outward,  jierhaps  for  tho  «aino  n-aeoii  as  that  suggcailtid  in  tbe 
case  of  acacia.  There  arc  »ovcral  other  caaes  in  which  the  saue  plant 
bcara  two  kinds  of  leaveis.  Tliuii,  in  some  species  of  juniper  the  \e»Jt6 
are  long  and  pointed,  in  others  rounded  and  Bcalo-liko.  Juniptrv 
ctunenmt  has  both. 

Id  the  common  iry  tbo  leares  on  tbo  creeping  or  climbing  iit«iD( 
are  more  or  less  Iriangolar,  while  tliosc  of  thv  dowering  Mems  art 
orate'lanoeolate,  a  lUfferenee  the  cause  of  which  baa  not,  I  think,  ytt 
bocn  Estiyfactorily  explained,  but  into  which  I  will  not  now  toAts.— 
Citntemporary  Seviev. 


EARTngtlAKE  PHENOMENA. 

Br  BAXPO  S.  TABB. 

AT  the  present  time  the  mrth  «ccmi(  to  be  in  a  8t«to  of  glMtMi^ 
inulogiral  action.  DifTerviit  parta  of  ibe  world  have  reeesllf 
bceu  disturbed  by  eurlhquakeit  wbiob  have  caused  wide-spread  destn» 
tion.  Those  in  Spain,  which  began  December  34tb,  and  faaTs  laateli 
with  slight  inlerruption,  down  to  the  limo  of  writing,  bav«  been  amoag 
llio  most  deKtrucUvo  of  recent  earthquakes.  Over  two  thoiiund  |Mopla 
have  been  killod,  many  moro  wounded,  and  tliousands  of  houM-N  At- 
aUoyed.  Such  a  state  of  affairs  ean  not  help  arossing  an  intervst  <o 
this  phenomenon. 

Tbe  earth  is  constantly  qnirering,  some  point  on  Iho  snrfaoo  bcinf 
the  seat  of  a  slight  quake  nearly  every  moment  of  the  day.  By  far 
the  larger  uambcr  of  thcw  arc  of  litltv  intcnnitY,  I>ciug  fvlt  only  by 
delicate  initTQiuenta,  and  tbe  maj^irity  of  oases  come  from  volcanic  nv 
giona.  So  few  facts  are  known,  that  we  can  neither  draw  dcdaotJoM 
nor  even  determine  the  causes.  It  ts  reporti-i],  however,  that  earth- 
quakcH  more  commonly  oocnr  at  night,  and  tbat  they  are  mon  tban- 
dant  in  wintvr  than  in  tunimer. 

1'he  only  settled  facts  alrout  earlhqaakes  are,  tbat  liicy  arc  tha  r«- 
sult  of  some  shock  im)>arted  to  tbe  rooks  at  a  contidvrablo  distaooo  he- 
nentli  tbe  surface,  and  that  this  shock  reaches  the  sar^e  in  a  tcfiM 
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Let  09  look  at  the  next  theory.     We  all  know  tbal  water  is  can- 

tj&ually  Hoalung  into  tbo  ground,  and  is  diiwolriaj;  out   alt  tuatter 

which  it  can.     LlmeHtoDo  ij»  ono  of  tkcw  MiibKbuic««,  And  it  U  to  tbis 

I  property  tUiil  w«  ow«  ilto  grx*At  caverns  of  Kt^Dtucky,     Wat«r  not 

f  ouly  workd  on  ur  near  the  sorrace,  bat  it  eveu  pi;tu.'tmti3>  thoaeai»di  nf 

(e«t  iuto  the  «artb,  and  at  tbia  depth  poasceiee  «v«ii  greater  powvr  ai 

solution.     Indeed,  we  have  every  reason  to  hdiere  that  deep  down  in 

(he  ciarth's  crust  vut  cavcma  have  bpca  excavated  by  tbia  eforion  «f 

water,  and  tUiil  in  Mtmo  plavux,  <.'^jH.'<^inll}-  limestone  re;:fionii,  tlieoe  aro 

niinK-rous.     Gntnting,   \iwn,  thul  there  arv  rocb  grvjkt   boIc«  in  tbc 

ground,  and  supposing  that  one  of  them  nhould  »uddcn1y  eotlapec,  «c 

rcan  Kadily  imagine  a  shock  which  would  cause  wide-xpreikd  den»- 

Station.      Bat  this  ikoory  also  will  apply  merely  to  certain  limited 

loealiliee,  and  we  have  not  yet  foand  a  general  theory — one  for  all 

region*. 

het  na  travel  for  a  moment  in  a  mountainous  region,  and  we  tHI 
HI-*!  thousanda  of  feet  of  rock  folded,  twiwtwl,  and  bent  in  every  wo- 
Ct'iviibh!  manner.  Now,  it  is  a  well-provt^l  fact  that  thcjir  rook«  wet^ 
originally  depoMitcd  in  a  horizontal  layer,  and  that  (bvy  havn  met 
nndergone  contortion.  It  can  be  conceived,  then,  that  sneh  rooks  niiut 
be  in  a  constant  state  of  strain  ready  to  relieve  themselves  at  «»f 
bfavorable  ntomenl.  Let  us  suppose  that  we  have  a  long  board  htkl 
'down  on  each  end  by  a  bank  of  earth.  Rt^move  a  part  of  one  hnal, 
and  a  point  will  be  reached  when  tlto  board  will  spring  up  with  cm- 
sidcrnMc  force,  striking  anything  above  it  a  Berere  blow,  litis  is  tb' 
comlitiiin  of  cnir  nioun  lain -rocks.  Material  B  Donstantly  beiuf^  eroded 
from  some  and  piled  upon  others.  The  time  finally  oomw  when  tky 
anap  or  spring,  and,  striking  the  rocka  above,  send  out  an  carthqut* 
shock.  Quarrymen  frequently  fed  •  alight  shock,  and  immediatdr 
after  bear  a  report,  showing  that  the  strain  in  some  rock  has  \m» 
relieved.  A  most  curious  instance  Is  reported  where  »  Tery  long  ett 
nnui  of  granite  rook  was  being  split  from  a  quarry  \>j  the  dm  of 
Liredgea.  At  last  the  mass  was  split  from  the  U^d,  and  instaniljli 
r*Kpa»ded  itself  with  such  suddenne><«  iv»  to  produce  a  very  |>erccptili* 
jar ;  and  when  the  rock  was  rctunie<l  to  the  plaoe  where  it  originiDr 
lay  it  no  long<:r  fitted,  and  the  drill-holes  did  not  ooineide  as  befcn 
Here,  then,  we  have  an  earthquake  on  a  small  scale  started  by  artin- 
cial  means.  l*rol>abIy  many  of  the  slight  shiM-ka  result  from  limih' 
oaui>e8,  or  from  the  action  of  frost,  or  by  contraction  am]  e^ionnff 
caused  by  the  daily  cliange  in  temperature. 

These,  tlicn,  nrv  the  theories  for  earthqn&kcs.  but  neither  of  ^ 
three  ean  be  called  general.  We  can  usually  tell  when  volcanic  aotks 
ii  the  cause,  and  are  thus  limited  in  our  choice  to  two.  In  some  esM 
tlic  e.ivem  theory  may  apply,  but  thooo  are  rare,  and  ean  tnaially  N 
determined,  bo  that  in  any  region  not  vnlcanio  the  third  tlioory  i*  tl' 
tmost  probable.    This  aecounu  for  the  fact  that  vartbqoakes  are  wa^ 
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went  and  vioKint  in  mouutain-n-gtonit  of  recent  oripn.     The 

an,  which  arc  ihc  olilu:*1  mounuuiia  in  Ami-nca,  ari>,  thcro- 

Tery  free  from  ewtfaqoakcs,  because  the  iwka  bavo,  lat  »  rule, 

aioce  rclicTcil  tbonuelves ;  wbile,  on  the  oth«r  hand,  the  compara* 

ly  new  Rockies  ara  tbu  seat  of  ntoro  frequent  Irombliiif^ 

rherc  i«  a  tlie*>ry  for  iho  cauM  of  oartbquakeii,  which  i»  rather 

cctcd  liy  aeientifio  meti,  but  which,  I  think,  will  ex|)lain  many 

lodo  phenoaienft  not  otherwise  acooonted  for. 

it  the  inontb  of  tire  Ohio,  and  at  Newburyport,  Maasachusett-t,  Iwtli 

hich  have  in  times  past  be«n  iho  neat  of  very  severe  earthquake 

)ks,  (he  layers  of  rocks  am  not  badly  Vint.     And,  further,  I  do 

ew  bow  the  theory  of  bent  roeka  can  explain  tbv  frequent  repcti- 

of  ahocks  which  we  have  recently  seen  in  Spain,  in  Xevbury- 

in  1757,  and  near  the  month  of  the  Ohio  iu  181 1.    Those  regioni 

been  comparAtivcly  quiet  for  years,  and  suddenly  a  severe  abode 

fell,  followed  by  a  series  of  sncn-ssivo  shoelcif,  which,  in  tbo  case 

pain,  have  not  jct  ccawxl,  alcbriugb  the  original  shock  occurred 

wnb«r  24,  1S84.    The  theory,  which  I  have  spoken  of,  and  which 

Id  i.-x)rUin  this,  is  that  there  are  great  quantities  of  gaa  acoumu- 

at  certain  points  beneath  the  surface  under  great  presBQre,  and 

this  gas,  in  tis  attempt  to  froo  ttmlf,  bursts  open  tho  rocks,  can«Dg 

k  after  shock,  until  it  ha.t  finally  rcliwcd  ilxclf  sufficiently  to  re- 

I  qttiet.    This,  one  will  sec,  in  similar  to  the  volcjinic  theory,  except 

iberc  ia  no  nMC«aily  for  the  preaence  of  a  volcano.    What  tJita  ga* 

CH-M  not  matter ;  it  may  be  accumulations  of  steam,  or  it  may  be 

ri^d  from  petroleum,  or  it  may  bo  carbonic-dioxide  gas  evolved  by 

working  on  calcareous  rocks.    In  the  Xcwbiiryport  eartbqnake, 

lb  was  the  most  severe  over  rocorded  in  New  Kngland,  large  qnan- 

.  oi  gas  escaped  to  tho  sarface;  and,  on  the  Ohio,  gas  also  escaped, 

shock,  which  was  at  Bret  wide-spread,  finally  narrowed  itself  down 

Tcry  lirnite^l  marshy  area  and  died  out. 

'o  wata  up,  then,  it  may  be  said:  I.  That  in  volcanic  regions  ejirtli> 

M  are  a  part  of  an  eruption,  premonitory  warnings ;  2.  That  in 

IMtone  eoontry  the  falling  in  of  tho  walls  of  caverns  may  ac- 

for  some;  S.  That  in  regions  of  ritoent  mountain-making  tbo 

release  of  tension  causes  many  ;  -1.  That  the  pmuture  of  pcnt- 

amn  on  tlie  surrounding  rocks,  which  are  finally  burst,  may  be 

itwe  of  a  large  number,  more  especially  those  which  are  followed 

long-re pcalc4l  scries  of  sbooks ;  and,  finally,  that  in  any  one  of 

regions  eitlter  or  all  of  the  other  causes  may  (with  the  oxecp- 

f  volcanic  ui  aoD-volcanio  regions)  enter  into  the  production  of 

qtukaa. 
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CURIOSITIES  OF  STAE-KISH  LIFE.* 

Bt  FBEDEMK  a.  FEItSALD. 

TpOR  a  doseD  j-eara  past,  the  emicient  English  EOOlogiHt,  who  I121 
J-^     become  bo  widely  known  as  an  investigator  of  animal  intcUi- 


L'genoe,  hw  ipent  liia  summers  at  the  6ca-«de.  etndyinf;  ftereral  comnxA 
forma  ot  marine  life,      lie  compan-n  a  HcnHOirH  work  of  thl»  MatA 

to  a  prolonged  picnic,  the  plcawnrc  of 
which  is  aeoompanied  by  a  iuuim  tluil 
no  time  is  bein^  proStleasly  spent.  Sut- 
ing  at)out  upon  the  HDimy  sea  to  dip 
up  in  miulin  nets  the  crcatorea  at  the 
BoKacc,  steaming  away  far  from  slion 
to  dredge  for  otlier  material,  and  carry- 
ing oD  ohMrrations  among  the  Lank*  idiI 
bell-jan  of  a  neat  little  airy  woricshof 
all  have  tbcir  chiirms.  ICren  the  dm*^ 
nly  of  devixing  malcr-ihift  uppanttns  sn' 
of  teaching  unidiilU-d  hatiilit  bow  to  bi^ 
adds  to  the  enjoyment,  aa  doeti  tiie  an*' 
coming  of  similar  obstacles  in  a  pleasure- 
excareion.  I>r.  Itomancs  has  devoted  hit 
attentiim  mainly  to  jclIy-Gidi,  star-fiiK 

*  The  matttikl  and  IIIintTftttom  of  Uib  txMA^  un  dnim  tnw  ''3^ij4ah,  SmM  ^ 
mMff-anbi^"  bjDt.G.J.  ttamtae*,  the  laical  bva  In  the  lautnuiDiu]  SoiaDtUo  IW» 
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nil  srA-urchim,  or  more  particularly  lo  the  ncrvouti  sfstenu,  tuid  the 
niovcini;utfl  controlled  by  them,  in  these  creatures. 

A  Btar-fish,  as  we  all  know,  «oiiinst«  of  a  central  disk  and  five  radi- 
ating anns  (Fig.  !)■  Upon  the  wfaole  of  the  upper  cnrfaco  occsr 
nntoeroiu  oalcan-ous  nodules  iinl>cclde<l  in  ihc  nofl  fluli,  and  Kopport- 
ing  short  Kpint-N.  One  of  ihvtte  nodulux,  much  larger  than  tlie  others, 
in  olwaya  found  a  little  to  one  aide  of  the  center,  and  is  called  the 
madreporic  tabercle  (Fig.  1,  w).  With  the  aid  of  a  lens  we  may  see 
also  on  the  upper  Nirfaco  a  numher  of  small  organs,  each  oonitBt- 
ing  of  a  pair  of  ptnci-r«  iiupportcd  on  a  flexihli>i  silalk,  sojiihfred  about 
among  the  calcareous  nodules,  or  attached  to  the  spiiiefl ;  these  arc 
known  as  pedicellanie  (Fig.  S).  These  oi^ans  are  provided  vitfa  mns- 
eles  by  which  the  stalk  is  swayed  about,  and  the  pincers  arc  opened 
and  shut.  What  it  ia  that  thcttc  curious  organs  arc  adapu-d  to  scii?, 
and  therefore  of  what  unc  they  are  in  the  econumy  of  the  animal,  has 
long  bc«n  a  puKzIe  to  uaturalists,  but  Dr.  Roraanea  and  bis  associate, 
ProfoMMtr  Ewari,  have  succeeded  in  throwing  some  light  on  thb  point, 
luimc  species  of  star-fish  the  size  of  the  central  disk  is  increased  so 
to  fill  up  the  spaces  between  the  ravN,  the  form  of  the  animal  thus 
oming  a  pentagon.  In  other  spocic«  the  rcverm  proocss  has  taken 
place,  the  mys  having  become  relatively  longer,  and,  being  at  the  sumo 
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lime  very  a^itive,  tbey  look  like  five  little  snakea  Joined  together  by  a 
tntsU  circular  dish  (Fig.  S).  Again,  in  another  spedea  the  rays  branch, 
these  branches  again  branch,  and  so  on  till  the  animal  looks  tike  a  mat. 
Turning  now  thi?  umit-r  Mirfnco  of  our  ctar-fish  uppermost,  we  see  that 

■and  that  from  the  i 
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five  grooTCfi,  eiu^  eztcDdmg  to  the  tJp  of  odd  of  tlic  fivo  raye 
On  each  aido  of  tbcM  groovvn  arc  many  avtircly  moving  tnvinliraDons 
tabes,  whicli  aiv  uM-d  for  crawling,  uid  »re  ealled  thtt  p6dioi;U  or  feeL 
Thejr  «n  oloacd  at  iJie  free  end,  but  oumuionicate  by  a  Byst«ia  of  taba 
within  tlto  body  of  tbe  animal  with  the  madreporic  eabcrole.  It  haa 
been  iunubcd  that  this  tubercle  acts  as  a  liltcr  to  tlii'  Kea-wat«r  wtiioh, 
with  sooie  admixtarc,  forms  th«  liijuid  ciroulaiiiij);  in  tliu  tabn,  and^ 
Dr.  Romanvs  luu  proved  the  itunuiHe  to  bn  cor 
for  oolofed  fluid,  iiijeot«d  ooder  prcanurv  into 
part  of  tbe  eyBtem  of  tubes,  found  its  way  to  tlie 
madreporic  tubercle,  and  oozed  tbron;^  its  poroot 
substance.  ITio  tube-feet  are  tbrast  forth  or  wt 
drawn  by  being  distended  with  liquid  or  enpti 
M^ith  tbe  exception  of  a  few  at  the  tip  of  each  . 
every  tubu-foot  bean  a  sucki-r  (Fig.  4) ;  tbe««  tncfc- 
ent  arc  prr-«Md  olovt-ly  to  a  flat  Kurfaco  by  filling  I 
tube-fi'ct  with  liquid  ;  the  preMurtt  within  tbo 
is  \\\ca  lcs!ie>ieil,  aud  the  greater  |»«aiire  of  the  sa 
lonodtng  water  holds  the  euekcrs  fast.  Iliey  are 
releiasod  by  increasing  the  pmaure  of  the  Uqu 
within  the  tnbe-feet. 

llie  common  star-fisb  usually  crawls  In  a  i 
minatft  direction,  the  feet  on  the  tip  of  the  forema 
ray  being  used  aa  feelers.  In  a  tank,  when  the  star-tish  has  ascended 
the  sido  and  reaches  iIms  durfave  of  the  wat«r,  it  of luji  porforma  peculiir 
movt^mcnts  wbicb  may  be  called  acrobatic,  llie  animal  do«  not  wi>h 
to  leave  itii  native  clement — io  fact,  can  not  do  so,  because  its  sacking 
feet  can  aot  only  under  water — ooitber  does  it  wish  to  descend  i 


Fm.  *.  -TBI  TmonAi. 
pDnnax  or  a  IXiuii* 
Kxn  (ouxBlflwd). 


It  tberoforo  crawls  alon^  the  side  of  tbe  tank,  now  and  thm  throwio 
back  \\»  uppermost  ray  or  rays  to  feel  about  for  rocks  or  ms-i 
(Fig.  0).     If  it  findM  any  Motid  sqpport  it  will  verj-  likely  attach 
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ippermoet  mya  to  it>  sod  then,  IcUin;*  go  its  otiter  at4a«bmeuts,  nwing 
from  tho  ol'i  sapiwrt  to  ibe  new.    Tt>e  activity  and  coM>r<linatioii  mani- 
fe«t«al  in  ihcM  acroWtic  inoviin<Tit«,  it.'iy!>  Dr.  Ramanes,  ore  sorpriaiog, 
^and  give  to  tbe  animal  an  almost  iut«ili(^'nt  appearaixw. 
H      The  feet  of  aatropeiot«a  are  partly  rudimentary,  having  lost  tbcir 
^kemuDs]  suckers,  and  these  star-Gsh  AsAtt  tbemsclves  Id  locomotiou  by 
^pbo  mnscalar  movemrat«  of  tlirir  nty>.    T]iv  britlli-ituirt  lux-  Htill  far- 
ther rcmovnl  in  the  tamv  direction  from  the  common  Ktar-fudi ;  tbcJr 
tabular  feet  arc  of  no  mu  for  iTawIiiig,  while  tlu-ir  rayn  arc-  ho  long, 
flexible,  and  muscular,  as  to  enable  them  l^  shuffle  quite  rapidly  over 
horizontal  snrfaoee.     Two  opposite  arms  are  use<i  npon  tbp  floor  with 
the  m-jtion  of  awimming,  the  animal  Itaping  forward  about  two  inclws 
St  eacl)  stroke,  and,  aa  tbeae  leaps  follow  one  anotJtcr  quickly,  tlio  stor^ 
fish  ia  able  to  travel  at  tlio  rate  of  six  ffct  a  minute.     A  c«>mmon  staN 
flib  can  crawl  ouly  two  inehefl  a  minute.    Somi;  of  the  Comatula,  in 
which  tho  muscularity  of  tbe  rays  has  proeeoded  still  further,  are  able 
actually  to  swim  by  the  co-ordinated  movemeotB  of  their  raya. 

Tbp  Hc-a-urchin,  or  echi- 
nni^  iit  a  modification  of 
the  star-flib  structure,  hav- 
ing tbe  form  of  a  flalteiii-d 
iphere,  and  is  covered  with 
hard  spines  (Fig.  6),  In 
^fchv  living  animal  thc^e 
|B|pin««  am  movable  in  all 
direoiioDA,  eacli  being 
mounted  on  a  ball-aud- 
wcket  joint,  and  provided 
with  muscles  at  its  base. 
Like  tbe  Ktar-fisb,  tbe  ccht- 
nus  haa  a  madneporio  tn- 
I>erele,  pedicel UriiV,  and 
feet.  If  we  shave  off  tbe 
apinnt  and  pedicel lariic,  we 
come  down  to  a  hard  sJiclI,  which  is  hollow  and  filled  with  liquid. 
The  liquid  resembles  sea-wiitcr,  but  is  richly  corpuHculntid,  and  co- 
agnlates  when  exposed  to  tho  air.  Five  double  rows  of  tiotcs  cxUind 
symmetrically  from  pole  to  polo  of  the  shell.  It  is  through  these 
holOH  that  the  feet  are  thraat  out,  so  that  in  its  main  features  an 
echin[|i>  i.i  merely  a  star-fish  with  its  five  rays  curved  into  the  shape 
of  a  hallow  upbenid,  and  then  oonvertc^l  into  a  rigid  box,  with 
boles  left  for  it*  feet  to  come  through.  Tlic  urchin  cnwis  in  tbe 
nme  way  *a  the  common  star-flidt,  hut  nial««  use  of  ila  spines  also  to 
bdp  push  itself  along.  Tbe  suckers,  moreover,  in  being  protruded 
from  all  sides  of  a  globe  instead  of  from  the  under  side  of  a  flat  organ- 
iio),  are  of  mnrh  more  use  as  feelers  than  tbcy  are  in  the  star-fish.    If 
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the  animal  vbil*  vnlkinf;  be  tarned  half  round,  it  will  trout 
movements  aa  before,  luid  lionce  will  procwd  in  %  directioo  < 
to  its  former  oa«.    When  aX  r<-«t,  Mome  of  tbe  ft-ct  an)  oi!ed  be  uiolMn^ 
And  otiirrs  protruded  ss  fec-li-rtt. 

AH  R{M!ci»  of  tbo  Echinodermala,  wbeu  turned  upoii  ibwr  back*, 
are  abli>  u>  right  tbon>sctv«a,     1'ho  brittle-stars  can  euQy  perfonn  tlui 


Flo.  '  nTiK-ma. 

needful  mancenvre  by  Trriggliog  nome  of  ihelr  snake-like  armii  and 
the  inverted  disk,  and  heAving  the  whole  body  over  by  the  were  mai- 
cnlarity  of  these  members.  Th«  common  star-fish,  bovever,  expcfi- 
envrs  mon^  difficulty,  and  cxccntoi  tbo  innn<ruvrv  mainly  by  nmn*  of 
its  Biiokera.  It  twUlS  round  tbe  ti]>  uf  onn  or  mnn.*  of  itc  rayn  unlj 
the  feet  there  fiilnaled  are  able  to  get  a  fiim  hold  of  Liie  dour  (Fig. ! 


Fm.8. 


fi),  then,  by  eacecseire  aollon  of  the  feet  further  back  ia  tho  Bcrim.  I 
whole  ray  ia  twisted  round  (A),  so  that  the  under  KurTaoii  of  tiie  cad  I 
applied  fiat  against  tbe  floor  (c).    Tbe  iemi-tuni  or  >plral  tben  tnv ' 
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loirn  iho  rmy.  XjKiially  two  or  three  a^jacenl  rays  perform  tbiH 
'nansnTre  aunukanMUsly,  tbe  spiralit  of  tlic  c<v^prrattng  rays  bebg 
invariably  turned  in  the  same  direction,  and,  wlwn  th«y  have  proooMl«d 
I  Bufficicntly  Vm  to  drag  over  tbe  nMuaioing  isys^  tbeM  tb«D  abandon 
I  tb«ir  hold  on  the  bottom  to  as  not  to  offer  aoy  reostanoe  to  tbe  lifting 
I  action  of  tbr  nolive  rayit,  TTiv  wholu  moTcmcnt  does  not  occupy  more 
Itbau  half  a  roinuto. 

But  it  ia  in  tbe  cane  of  cdiinutt  Uuit  these  righting  niovomtnts 
become  most  interwlinp,  from  the  fact  tbat  tbey  are  so  muoli  more 
difficult  to  3ccompIi!.b.  Two,  or  perhape  three,  adjacent  rows  of  suck- 
tn  aro  cbo8Cn  out  of  the  6vc  to  aocomptish  the  bisk.  As  many  feet 
in  ibuo  rowH  m  can  reach  the  fioor  are  thruMt  dovrnwnnl  nnd  fastoncd 
finnly  to  it ;  by  tbdr  combined  acliuii,  oa  by  th(^  pull  of  lilipiiltaii  ropes, 
the  globe  ia  tilted  slightly  in  their  own  directioo,  the  aiiclioriiig  feot  tn 
tbe  opposite  rows  releasinf;  their  bold  on  tbe  floor  to  admit  of  this  tilt- 
ing (Kig>  9).  The  next  feet  in  tho  active  rows  arc  thus  enabled  to 
reach  the  floor,  and,  when  they  have  ei>tnblitih<K]  tbcir  hold,  ihey  assist 
in  ioorcaain^  tbe  tilt ;  then  the  next  feet  in  tbe  Bcriet)  lay  hold,  and  so 
th<>  globe  slowly  bnt  steadily  riaing  antil  it  stands  upon  its  cijua- 
or{Fig.  9).     The  difficulty  of  raising  such  a  heavy  mass  into  this 


pm.  p. 

iton  by  mcwia  of  thfl  ulcndiT  motive  power  available  is  manifwt 
'aot  only  from  tbe  exlrt-mo  iilown«a»  with  which  it  takes  place, 
bat  bemtue  specimens  not  perfectly  strong  may  ful  completely  to 
nacb  the  position  of  resting  on  the  eqnator.  Moreover,  Iti  Home 
cm  when  this  position  has  been  reached  with  difficulty,  the  echinus 
givds  ilM'lf  a  bn?athing-epacc,  as  it  were,  before  beginniog  its  descent. 
It  will  be  perceived  tbat,  aii  soon  an  the  descent  bugins,  gravity  in  no 
longer  an  obitaelo  bvt  on  aid  to  the  righting  morement,  and  it  might 
be  anticipated  that  the  echinus  would  now  simply  let  go  all  its  attach- 
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rocnts  and  allow  itself  to  roll  over  into  its  natural  podlion.  Bat  I 
ccbinus  will  never  let  go  its  attachments  witbnut  tHimu  urgtrnt  rcauon, 
seeming  to  be  above  all  thinf^  afraid  of  being  rolled  about  at  the 
mexcy  of  currants,  and  tiicrcf ore  it  leta  itself  down  almost  as  slowly  \ 
it  polled  itself  up  (Fig.  10). 

Single  nys  separated  from  a  fttar-fish  crawl  m  fast  ns  the  rati^ 
animal,  and  likewise  in  a  det<.-nniuul«  dirt-ctioit.    Tlmy  also  crawl 


rij  10, 

perpendicular  surfaces,  and  when  inTerted  right  thpniHives  as  qnicUy 
as  do  the  unmutilatcd  crcaHiros.  A  M'gmcnt  of  an  vchinus  bearing  * 
single  row  of  ambulac-nLl  foet,  whttn  pmpiicrd  up  on  its  aWral  pole, 
(Fig.  11)  will  right  it*elf  after  the  manner  of  entire  animals  (Fig.  !2). 
It,  however,  experienoea  more  diffieulty  in  doing  so,  and  very  often 
f^U  to  complete  the  manafUTre,  Sach  a  segment  is,  of  course,  studo- 
gous  to  a  single  drtachfd  ray  of  a  Mnr-6di ;  bat  on  aeconnt  of  the 
rigid  consistence  and  awkward  shape  of  the  segment — standing  ered 
inittead  of  lying  flat— it  presents  a  mnob  more  onrions  appearance  in 
locomotion  tlian  docs  the  ray  of  a  star-flsh. 

Dr.  Komanes  reports  observations  which  show  oonelusively  that 
the  whole  external  sorface,  not  only  of  the  soft  and  fleshy  star-Sdi, 
bnt  even  of  the  liard  and  rigid  echinus,  is  crcrywhiTrv  Kenaitivc  to 
BtimtdntJon.  Tliia  sen-sitiveness,  moreover,  is  higlily  delieato.  If  any 
part  of  the  external  surface  of  an  echinus  is  lij-btly  touched  with  tbr 
point  of  a  needle,  all  the  feet,  spines,  and  pedicellarife  within  reach  of 
that  part,  and  even  beyond  it,  immediately  close  in  upon  the  necMllt 
•nd  grasp  it  tightly.  This  simnltaneons  movement  of  snob  a  ItUb 
for««t  of  prehensile  organs  is  a  very  beautiful  «itect.-M;Ie  to  wltneai' 
Here  we  have  [iroof  of  the  funetioa  of  the  pedieel)ari».  In  climhiag 
perpendicular  or  inclined  surfaces  of  rock  covered  with  waring  sot- 
weeds,  it  must  be  of  do  small  advantage  to  an  echinus  to  be  providfd 
on  all  sides  with  a  multitude  of  movable  stalks  bearing  foreepa,  wblA 
can  instantly  seko  a  passing  frond.  The  frcmd  being  thus  amstsA 
the  spines  come  to  the  assistance  of  the  pedicellaria:,  and  both  tP- 
gethu'  bold  the  sea-weed  steady  till  the  ambuLacral  feet  have  time  f 


CUm08lTI£S  OF  3TAR-FISU  UFS. 


367 


ftblish  their  hold  apon  it  with  thsir  Bacfcing-disb:    Thb  operation 
■T  be  vritn€tised  by  drawtiij;  %,  phjco  of  svu-wnod  over  a  hvaltby 
edunoa  in  the  water. 

The  capability  of  the  spines  for  coordinated  action  is  highly  re- 
markablo  and  int«rcEting.     Tbtus,  for  instsnoc,  if  an  urchin  bo  taken 


tmt^  It  M»»  U.— RnBTDM  jksn  Amri-icnii.  MorBmrn  vr  htvui.  Scoaom  or  Kcrisiub. 
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ml  of  the  wat«r  and  plocvd  upon  a  tnble,  it  it  no  longer  able  to  nae 
feet  for  walking,  as  tJic  suck«rti  can  aet  only  under  water.     Yet 
the  anitnal  u  able  to  progreM  slowly  by  meam  of  its  epines,  which 
ars  Qsod  to  prop  and  ptish  the  globe-like  shell  along  in  Eome  continu- 
0B8  direction.     If  a  lighted  match  be  held  in  front  of  the  uoring  ani- 
mal, as  soon  aa  the  Mhinna  conica  clow  enough  to  feel  the  hvat,  all  the 
Mpinea  bvgin  to  make  tbc  <Ti.-atare  niovo  awny  in  the  o[q)o*ito  dircotion. 
Thtire  in  an  nrdiin>like  form  of  ccbiiiodcrm  rallod  spatangna,  which 
from  tbfl  eehinuR  in  bariog  ahortfir  feet  and  longer  spioea. 
icn,  therefore,  a  spatangTu  b  inverted  it  la  anable  to  right  itself 
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tneaiH  of  Its  short  feet,  but  nios  its  long  Kpfases  to  perfor 
atnttdTK.     Tbe  |irooe«  u  a  t<siiotu  one,  nnd  ibcro  v«  geoe 
Qumcroug  failures ;  but  tbe  creaiure  pvncvervA  antU  H  ereotaaU^ 
eucoci^lii. 


ETHICS  AND  THE  DEVELOPMENT  THEOKT. 

Br  QEUBQ  TOR  CITZTCKL 

TIIE  question  of  ihe  bearing  of  the  theory  of  evolution  up«n  monb 
dcscrvw  A  seriouH  cixamiuotion.  Tbe  tioctrioe  of  Jevdopment 
brpAks  st  mjuij-  points  witfa  cbi>risbod  trulitional  notions,  &itd  it«  op- 
poii<3i(n  bitve  predicted  tbat  il  would  n-«ull  iii  n  Kpiritu:tl  mvolutian 
wbich  would  convulse  Boci«t)'  tuitn  fouiid:iti<iii.«  bj-  di-Htroyiiig  tbosoi)^ 
tions  of  conscience  and  panUyiing  Uic  n-ligioua  sense.  |^H 

Tbv  Hcifticc  of  etbics  baa  a  lk«ofctical  and  a  practical  part ;  tiP 
former,  founded  ou  ibv  study  of  tbe  natore  of  volition  and  tbe  uonl 
ftMflings,  the  latter  having  for  \X&  object  to  determine  what  ought  in 
be.  The  bUter,  tbe  esUbli&hmenl  of  rales  of  conduct,  is  tbo  real  ub- 
jeel  of  ethics,  while  the  purely  theoretical  rcMArcbm  bnvo  only  the 
Tslofi  of  means. 

Ethic*  can,  it  appears  to  u»,  learn  much  out  of  the  theory  of  devel' 
opinent,  or  can  at  least  find  a  confirmation  of  single  principles  hilbertn 
rccoguiied  by  only  a  part  of  tbe  students  of  morals.  This  theory 
teaches  that  tbe  feelings  and  inclinations,  as  well  as  lh«  bodily  form, 
are  results  of  the  adaptation  of  the  living  being  to  tlict  conditiooi 
of  bis  existvnce,  and  iir«  therpforc  to  be  recogiiixed  as  tife-maiotaia- 
ing  functions  ;  tliat,  lliv  more  complicated  are  the  conditions  of  lif^ 
the  loss  |i«rfoct  Sa  this  adaptation :  therefore,  in  the  liaman  vorR 
spontaneous  feelings  and  impulses  are  not  safe  guides.  We  nay 
Icam  from  it,  also,  to  regard  the  moral  fectiiigs  and  eoneoption* 
as  tJu  most  important  part  of  the  adapting  uf  man  to  the  oonditiau 
of  soci^  oxinit'nce.  Il  Uiochcs  us  to  bring  into  special  considcn- 
tion  the  moral  conceptions  of  tbe  most  suoceasfnl  ii»tion«  in  the  straggle 
for  existence ;  for,  if  their  views  of  right  and  wrong  bad  dtrrrgtd 
greatly  from  what  is  really  beneficial  to  society,  they  woalO  not  ham 
reached  their  dominant  position.  But  th*  recognition  that,  in  mow 
quencG  of  the  complicated  conditions  of  life,  tbe  ad.iptation  is  nevtr 
complete,  must  restrain  us  from  ever  regarding  tlip  "  positive  morab' 
of  a  people — that  is,  the  sum  of  their  actual  moral  idea* — as  being  A- 
solntely  perfect. 

The  development  tbcory,  wlitch  ha^i  made  u*  acqnaintod,  a«  pcrhai* 
no  former  g«n«ration  has  been,  irilh  tbe  idea  of  progren,  has  alto  so- 
customed  tu  to  reigard  tbe  moral  as  one  of  tbe  fields  in  which  progresi 
take*  placo ;  and,  furtbeomore,  to  bx>k  forward  in  perfevUoD 
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loTal  nature.  Moral  progress  coiuists,  not  in  men  coming  nearer  to 
tbeir  ideals,  but  in  tlivir  ideals  rvacliing  u  tiiglicr  piano. 

This  theory  ebovrs  U  how  dtpendcnt  man  is  upon  bU  nice,  nnd 
liow  vrruncouM  it  i»  to  neparate  him  from  tbat  connection.  That  tbo 
faculty  of  fiouieience  is  a  reault  of  tbe  adaptation  of  man  to  tbe  «on> 
ditioud  of  uK'ial  exist«ncQ  appears  to  b«  doubt«d  by  do  adberoDt  of  tbe 
tbeory  of  development ;  but  the  exponutits  of  tbo  doctrine  vary  greatly 
in  tbeir  views  of  the  manner  in  wbicb  tho  moral  conceptions  arUo  In 
individual  life.  Some  regard  thvni  as  to  a  greater  or  lens  extent  in- 
stjnotivc,  or  transmitted  by  inbi'ritance  from  tbe  aocomolated  experi- 
nwv  of  aaeeRtOi*  ;  wbtlv  otbora  are  iDclincd  to  accord  a  mor«  promi- 
neni  agency  in  tbe  matter  to  training.  "\Vc  may  apparently,  bowovcr, 
preaume  tbat  tbat  wbicli  is  practically  thu  mo«t  wbole«om«  will  endure 
ta  tbe  character,  provided  tbo  teacher  does  not  trust  too  mucb  to  tbe 
innate  moral  instincts,  but  recognizes  tbat,  while  his  child  has  tlto 
qualities  requisite  to  bis  becoming  a  moral  man  under  favorable  cod- 
ditioDS,  this  is  not  aure  to  he  the  cose  if  lbo«c  ooiiditions  are  wanting, 
and  therefore  exercises  extreme  care  in  moral  inHtruction. 

We  torn  next  to  the  answer  to  the  question,  What  is  tbe  bearing 
of  tbe  development  theory  on  the  practical  part  of  ethics?  M&n'a 
place  in  Nature,  as  determined  by  tbat  theory,  is  very  difforcmt  from 
tbat  iuilicaled  in  tlio  older  ideas  of  racn  ;  just  as  the  Nature  in  which 
man  tindi  himticH  set  ii  not  the  Nature  that  existed  in  thi'  ronceptionit 
of  the  paitt.  The  new  eonce{>tion  of  man  and  his  morals  again  ap- 
proaehee,  in  many  respects,  tbat  which  was  implied  in  tbe  ethics  of 
clanical  antiquity.  Man  no  longer  stands  outside  of  Nature,  but  within 
it,  as  one  of  its  integral  parts.  lie  is  subject  to  the  same  laws  of  life 
wtbe  aniniAl!.  All  in  him,  like  all  around  him,  is  a  product  of  natural, 
regular  dercIopmeDt.  Even  bis  moral  part  is  not  something  laid  upon 
him  from  outaide  of  ^fature,  but  something  which  has  been  Hhuped 
out  of  hid  own  nature,  molding  itself  according  to  the  conditions  of 
his  existence.  To  an  ethicist  who  accepts  this  view,  morals  will  ap- 
pear »u  affair  of  humanity  and  for  humanity — for  humanity  on  earth ; 
and  will  give  tbe  mottt  comprehensive  construction  of  the  saying  of 
Christ,  that  man  is  not  made  for  the  Sabbath,  but  the  SablKith  for 
man.  Wo  can  not  perceive  that  tliis  view  involves  any  practically 
deatmctive  tendencies ;  and  there  are  not  a  few  distinggiiihed  men 
who  avow  tho  belief  tbat  there  is  no  irreconcilable  variance  between 
erolution  nod  religion. 

With  this  view  of  tlu-  place  of  man  iu  Nature,  the  etbicist  can  not 
easily  oppose  tbe  doctrine  that  the  same  legality  rules  in  the  human 
will  as  in  all  tbe  other  prooeases  of  Natnre.  Kven  in  the  matter  of  the 
appouance  of  new  individuals,  the  development  Ihcory  admiin  no  void 

tlie  endlvM  chain  of  causation  ;  for  the  dispositions  which  man 
I  Into  tbe  world  are,  in  consequence  of  it,  notfainj;  else  tban  a 

luet  uf  the  energif*  of  bis  prcdec«s»ora,  Tbe  recognition  of  the 
vm-  xxTiu— s* 
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f:iiH  4>r  lli<!  trauKiaiMibility  of  niootal  va  w«n  aa  of  jilty&ic&l  cliKnct«r- 
imicH,  if  uot  to  the  cbildren  to  the  chUdrcn'a  children — a  traosmiuihil- 
ily  whose  sphere  of  mflucDc«  in  iDdividual  cases  u  not  muceptlble  of 
^definitivn — nui  not  but  hoight«n  tho  fooling  of  rmponnbilitT,  because 
re  are  tltcrcby  made  avrarc  ihat  tlie  (H>nifc<iDencc«  of  good  as  trell  as 
[tf  bad  conduct  extend  fnrlhcr  tbau  we  had  supposed. 

A  few  adherent*  of  Uie  development  theory,  including  Parvts 
himself,  have  held  that  not  the  good  of  mankind,  but  the  uainteiuuice 
of  bis  exiijtcni^c,  is  tho  moral  principle  resulttng  from  it ;  and  Ibat 
fvelipgs  of  pK-anun;  and  of  pain  arc  only  the  moans  which  Nature  uses 
to  promote  the  exercian  of  life-favoring  am)  rcstriunt  from  life-injuring 
conduct ;  that  the  real  end  of  all  aclioD  ia  not  pleaiturs  and  the  avoid- 
ance of  pain,  not  tJie  greatest  possible  exceas  of  pleasure  over  pun  for 
as  many  as  pouiblc,  not  the  preateat  good  of  tbe  greatest  number,  but 
only  tho  most  prolonged!  existence  of  the  greatest  namber.  The 
great<«t  poMible  endurance  of  Hpecica,  or  tbo  oirro  maiDtenance  of 

ciea,  not  their  welfare,  would  b«  according  to  this  view  tbe  chief 
U  principle.     'Iliis  position  appears  to  as  to  be  a  diflicult  one. 

Tbe  chief  moral  principle  expresses  that  from  which  all  of  Uic  rules 
of  right  may  bo  derived,  an<l  accordingly  means  the  highest  rule  of 
cendnct,  the  highest  moral  aim  of  life,  or  tho  ethical  highest  good, 
and  Bervea  m  tlie  highc«t  atandurd  of  estimation  and  jndginvnt.  lliow 
evolutionista  of  whom  we  have  just  spoken  atari  from  a  tcleological 
Tiew  of  tbe  world — from  ttic  view  that  tbe  course  of  Nature  ia  gov- 
tnned  by  some  purpose.  But  the  majority  of  the  Itervinians  are  op- 
Dents  of  teleology,  or  trj'  to  be.  Rolph  has  shown  that,  in  follow' 
Dg  tbe  biHtory  of  organic  development  on  the  earth,  wo  can  really 
irivo  no  t«ndcncy  to  an  adapution  showing  design,  to  llio  prodnc- 
tion  of  forma  that  may  be  represented  to  human  oonoeptiou  an  higher. 
Its  result  has  been  only  to  produce  forms  better  adapted  lo  what  ii 
around  them  ;  and  the  change  just  as  often  consiils  in  a  deterioraDOD, 
even  though  some  advantage  ia  always  gained  for  tbo  ci«atnr&  M 
not  final  eanecs,  but  elKcieiit  causes,  woHcing  cansea,  have  worn  oot 
tlie  river.bcd  and  dt^lemiincd  the  course  of  tbo  strvara,  aa  it  bait  foratd 
ils  clianoel  not  with  reference  to  lis  final  outlet,  hut  to  tbe  local  ooo- 
ditions,  »o,  aa  Darwin  and  his  followers  have  shown,  it  b  with  all  or- 
ganic phenomena.  Tbo  investigator  bas  to  break  with  teleology  in 
all  its  forms  ;  and,  even  in  ethics,  llie  qoCRtion  of  tho  object,  of  lh« 
dextiny  of  man,  will  have  lo  be  given  up.  This  idea  of  a  pnrposcor 
design  in  Nature,  when  we  come  to  analync  it,  of  a  preconceived  ud 
voluntary  operation  working  to  produce  determined  effects,  pressam 
by  neeeasary  implication  tbe  agency  of  a  will  behind  the  catisea  whi^ 
are  leading  up  to  those  effects.  It  follows,  bonce,  tlutt  there  is  porpM 
in  Nature  in  the  domain  of  man  and  ibe  higher  anininis,  bccviee  nua. 
and  in  a  certain  but  very  much  lc«  dcgrro  the  animals,  form  ew 
ceptions  of  ptoccisea  which  ihcy  itrire  to  carry  through ;  but  (b<* 
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uid*  from  those  ono  can  speak  of  Kalnre's  pnrpows,  of  parposos  which 
gracnl  Katarc  is  pareuing,  only  if  he  rrgnrds  Kalnro  u  a  tliinking  and 
TolMofuU  being,  or  0.1  tlw  ereatnrft  of  Nuoh  &  being.  A  tdoological 
view  of  tha  world  thus  of  necessity  always  includes  some  kind  of  a 
tbeolofipeal  view  ;  and  it  E«ems  to  be  decidedly  »  non-teqititur  to  en- 
tertain the  ODO  wtllioul  holding  to  the  other. 

W»  men  actn.-iUy  taako  our  contintied  existence  an  object  of  fan- 
I      damentnl  imporuinw,  bcoaosc,  witlioal  realixing  it,  no  other  object 
B  U  attAln»bIe.     We  are  thus  jnati6ed  in  calling  all  our  propcKiea  that 
^LMMribiile  to  the  maintenance  of  life  adapted  to  that  piirpoee.    And, 
BBMfwe  refer  this  same  relation  to  the  animal  and  the  whole  organic 
p      worid,  we  are  aconstomed  aleo  to  designate  all  Ihdr  }ife<maintitining 
properties  as  likewiHO  adnpti.-d.     But  life  is  never  n  parpone  to  animalH. 
Tlic  idea  of  prawrving  life  doe*  not  nri.«e  in  tlielr  eonscionaneos,  and 
ram  not  therefore  1>c  the  object  of  a  volition  ;  white  the  lower  animals 
hare  no  ideas,  but  only  seoMttions  and  perceptions.    They  have,  there- 
fore, no  pnrpoaes.    Still  less  can  we  £|)eak  of  the  purposes  of  plants, 
for  plants  have  no  eonscioosness.     It  is  thus  clear  tJint,  so  far  as  the 
Rib-human  world  i«  oonoemed,  the  denignalion  of  the  lifl^prese^vi^g 
I      attributes  of  existence  as  designed,  unless  we  are  speaking  in  a  ihco* 
logical  sense,  is  only  metaphorical.     For  this  designation  implies  the 
prnmiae  that  life  is  an  object ;  and  this,  in  a  proper,  untheelogioal 
•nue,  ia  trao  only  as  respects  human  cooaeionsneHs.    Thus,  a  speaker 
n     wbo  woold  aroid  tmosceodental  implications  and  metapliorical  modes 
B  «f  sptwch  should  always  avoid  Itie  wonl  "  designed,"  and  this  can  bo 
^  done  without  leaving  any  fact  nmlctermined. 

But,  if  we,  regarding  oar  belief  in  God  as  a  JnMiScation  for  the 
iatioditctton  of  the  divine  idea  into  science,  and  not  heeding  the 
many  difRcaltics  which  ethics  has  hitherto  encoont«re<l  in  basing  its 
precepts  on  the  pre«umed  will  of  God,  endeavor  to  determine  what 
hi*  will  1*,  we  shall  have  very  littJe,  if  any,  success  in  convincing 
the  faithful  that  it  is  for  the  lAost  prolonged  existence  of  the  greatest 
number. 

Evea  aa  relating  to  men,  these  persons  will  not  Itelieve  that  eelf- 
praerraltoD  u  snch  is  the  highest  good.  Hare  cxiatencc  is  no  good, 
roneb  lews  the  bigliwt  go<Kl ;  but  it  may  be,  if  it  is  a  bad  existence, 
the  highent  evil,  and  this  according  to  the  perfectionist  doctrine  as 
well  ai  according  to  the  tttilitarian  theory  of  happiness.  Tlicrc  is  said 
10  be  existence,  yea,  eitamal  eiistenee.  even  in  hell ;  and,  ncronling  to 
the  andeot  fathers  of  the  Church,  "  the  mont  protong«-d  exi^t^-nce  for 
the  gnMest  nnmhcr." 

Erohiltonists,  who  recognise  that  life  is  vatnahte  only  as  it  is  good, 
havo  occasionally  fallen  into  the  mistake  of  considering  among  the 
eoBseqneneirt  of  condupt  only  the  effects  on  the  condition  of  soundness, 
and  of  disregar^ling  tlic  pain  that  mny  be  immediately  prodnced  by  it ; 
and  they  bavo  not  always  br«n  mlndfnl  that,  acoording  to  t\\«\T  oirnj 
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definitioos,  fiiltncM  of  lir«  can  be  volnable  only  if  wo  include  in  it  foil' 
neaa  of  Iiappinvsa  or  some  cause  thereof. 

ThoM  cTolntionitb)  wlio  iip]>cal  to  tlie  ancivnt  priiiciiilo  of  o  Kstan^ 
GtMd  life  bavc  apji&rently  not  vufficientlj  eonudcred  one  thing.  &A' 
onco  teacbea  wbat  h^  been,  but  uot  what  wi])  be.  If  the  "  icndtatdce" 
of  Mature  wliich  thi-y  think  tbef  have  dotermincd  were  eimply  laws  of 
Nature,  conditions  of  the  inevitable  occurrence  of  events,  tbcre  would 
bo  no  rcMOn  in  H-L-king  to  make  >  moral  impcnUtve  of  t)icm  ;  for  tbat 
OU  not  bo  ft  matUir  of  injuncUoD  wbicli  will  williout  fail  bnjipvn  of 
itself.  Bat  if  iboac  "  tendeucicH  "  are  not  a  fate  to  be  fulfilled  with 
irreeistible  neraasitf,  but  can  b«  aiilagoniMd,  then  the  qtiestjon  ariaos. 
Why  should  we  act  according  to  tbeni,  and  not  try  to  cotuttentct 
tbom  ?  If  wo  were  oooe  agreed  tbat  the  complcto  working  out  of 
tboeo  tvtidcncios  would  croM  all  our  deeirea  and  bo|>c)),  would  wo  roe- 
ognixfi  the  ethic  itnpcratiTo  of  promoting  tbem?  On  the  contriir^',  we 
shonld  reoognixo  the  obligation  of  so  far  as  possible  prerenling  tbeii 
realization.  And  we  should  obey  tbe  moral  ooiumaiid  to  make  tJuee 
tcndenciea  ours,  and  advance  them  according  to  our  gircnglh  so  far  ai 
they  appear  good  to  lu ;  as  we  aho  should  bold  a  corresponding  ooo- 
duct  to  be  right  without  this,  without  regarding  it  as  advancing  natural 
tendencies.  What  we  should  regard  as  good  or  evil,  as  worth  otriring 
for  or  to  be  avoided,  rouKt  present  a  corresponding  character  to  onr 
own  perception  ;  and  what  that  is  arises  out  of  our  own  nature,  not 
out  of  something  different  from  what  that  might  be  Thus,  tbe  Goal 
decision  as  to  what  is  to  he  striven  fw  and  what  to  be  aToided  Um  in 
OB,  in  our  mind  and  wilL 

Wo  observe,  also,  that  the  aspiration  for  what  is  according  to  Kb* 
tore  IK  so  far  from  being  an  obvioua  ethical  object,  that  the  ancient 
Christians  regard(.-d  tlie  natural  as  something  leading  to  evil  Tbr  u- 
ctent  Greeks,  on  the  other  band,  premised  an  agreement  of  the  tim ; 
and  so  it  came  to  pass  tliat  the  former  bold  a  pessimistic  aud  the  Ul- 
ler  an  optunistic  view  of  the  world.  But  tlie  Greeks  did  not  betierv 
in  the  natural  because  it  was  natural,  but  Itecause  they  thou;'  - 
good ;  OS  the  Christians  disbelieved  in  it  because  it  appeared  l  - 
them,  and  seemed  to  eontradiet  tbctr  moral  convictions. 

Wo  are  glad  to  learn  from  the  evoIotioniBt  all  bo  can  ivU  u*  of  tt» 
mtture  of  things,  and  of  the  means  of  reaching  the  nhjeci  sought  aft<3 
by  ua.  Of  this  object,  however,  we  do  not  leani  from  a  naloral  bi*- 
tory  of  the  objective  world,  but  from  the  Btn<ly  of  our  own  hearts-  I' 
is,  therefore,  »olf>evident  that  the  utilitarian  or  the  ethicist,  who  f 
gards  the  highest  goocral  good  as  the  chief  moral  standard,  will  oiiAs 
use  of  all  knowlodgo  tbat  oan  oaat  light  on  the  way  to  bU  end.  Cm- 
scquently,  he  will  certunly  avail  himself  of  all  tbc  facta  of  biol^ 
and  sociology  tbat  are  of  importance  in  regani  to  \u  ^^ 

Existence  is  the  condition  of  bjippincss.     If  the  happinou  of  n^^l 
ions  of  present  and  future  living  men  is  to  be  assured,  then  their  iii«^ 
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DDce  most  be  imiirod  first  of  all  things.  Ererytbing,  therefore,  that 
'is  imporumt  for  the  mo«t  prolonged  cxii)tcnc«  of  tliv  gTcat<-«t  iiamber 
in  »im  important  for  the  grcatott  bJip[iinc8S  of  tho  greatest  uumtn-r. 
The  uiiUtariaa  will  otiUxe  all  that  the  evolutionist  oaD  t«ll  him — and 
ooe  thing  more. 

The  evolutionint  \rill  tell  him  that  thoTB  is  a  correlation,  on  one 
Bide^  between  dixagrccahlc  and  destructive,  and  on  the  otlier  side  be- 
tweon  plcamrable  and  advantageous  action  ;  that  the  "  nseful,"  in  the 
Bcnw  of  tlie  pleaaiirable,  nearly  agret^R  with  the  useful  in  the  aenae  of 
the  Itfe-naintaining ;  and  that  there  is  a  close  eonnection  between 
bealtii  and  happiness  and  between  disease  and  unhappincss.  While 
tbi«  correlation  ia  far  from  being  peTfoct,  it  ii<,  neverthole^s,  true  that 
a  more  certain  road  to  hsppincKH  lien  through  maintaining  or  im)>roT> 
tng  the  health  than  through  a  direct  atriving  after  a  maximum  of  pleaa- 
are.  The  s;ame  rule  prevails  in  society.  'ITip  sound  health  of  society 
moat  bo  the  practical  end  through  reaching  which  alone  the  real  proa- 
perity  of  society  can  bo  attained. 

The  truth  that  health  is  a  fundamental  condition  of  happincHS  liaK, 
indeed,  not  been  unknown  to  any  etbtcist ;  that  pattern  of  anient 

»che<:rfulucM,  tlic  philosopher  Kpicurus,  ia  an  emphatic  reminder  of 
this  fact.  And  that  the  care  of  one's  own  health  is  enjoined  ahio 
through  regurd  for  others,  and  that  the  so-called  duties  toward  one's 
■elf  arc  really  dtiliot  toward  others,  and  for  that  reason  only  duties,  ts 
likewise  ft  doctrine  that  did  not  have  fintt  to  be  learned  from  Parwin 
■nd  Hpcncer.  But  we  have  to  thank  Spencer  for  having  adduced,  in 
bis  exposition  of  the  facts  of  transmission,  so  potent  evidence  of  this 
truth,  that  no  such  dictum  upon  it  as  Schopenhauer  has  uttered  will 
ever  again  bo  pomible.  While,  however,  ho  hag  porfomie<l  the  service 
of  defining  the  phyncal  conditions  of  happlneut  with  greater  cmphasia 
tbftn  any  of  hia  predecessors,  it  does  not  follow  that  the  utilitarian 
method  founded  by  Itentham  will  hare  to  be  given  up,  Evolutioniat 
milen  have  reminded  us  thst  too  little  attention  has  been  paid  to 
health  in  discipline  and  in  public  instruction.  This  is  too  tme,  but  it 
is  iwl  iu  oonsequence  of  the  application  of  utilitarian  but  of  non-utili- 
larijui  precepts.  And  if  it  baa  been  declared  to  be  one  of  the  results 
of  the  doctrine  of  a  correlation  between  species-maintaining  and  pleas- 
are-bringing  action  th.it  family  happiness  is  the  highest  human  happi- 
nen,  that  is  only  a  confirmation  of  a  view  expressed  long  ago  by  atili- 
tariaa  rthiciata,  as  appeared  most  plainly  a  hundred  years  ago  (HHS) 
Paley's  "Principles  of  Moral  and  Political  Philosophy." 
If,  however,  by  tlw  phrase,  "  health  of  society,"  something  eUe  is 
vnderatood  than  a  society  consisting  of  healthy  individnals,  then  the 
word  *'  health  "  is  only  a  metaphor,  am!  one  the  sense  of  which  is  not 
clear ;  and  to  put  this  metaphor  in  the  place  of  the  principle  of  the 
hippinDMof  (he  whole  caa  Aot  be  regarded  Man  Improrcment.  If 
BntluHii  sbonld  rctom  now,  be  vovtd  have  to  oentore  the  cvolntionist 
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ethics  in  do  ilighl  meaxurc  for  itA  vague  gener&UUea  and  empty  ilecla- 
nutiuni',  and  iu  iilsying  witli  phrasea,  and  to  combat  its  lack  of  i-ji^ 
cuiii»pe<!Uon.  Tbe  eToluti<m)sts  have  joined  genially  wiili  tlio  uiilita* 
nana,  bm  Ihey  are  Dot  practical  eihicists.  They  coaltl  liarxlly  HaticMd 
in  actually  working  with  their  priaci[ilc  xa  aucli  a  compass  aa  Ben- 
tbam  worked  witli  Ilia. 

We  come  dow  to  ooDsider  wltat  ia  tbe  bearing  of  tlio  Darwinian 
doctiioe  of  tJic  straggle  for  existence  upon  morals.  The  objection  has 
been  broaglit  against  this  doctrine,  in  divers  plinuc*  aad  witli  a  variety 
of  statement,  that  it  leads  to  extreme  demoralization.  It  can  not  be 
denied  tbat  Darwin's  designation  of  the  priDci|>lc  divoovered  Uy  liim  oa 
th<!  "struggle  for  vxi«Lt«Dou''  is  DOt  fortunate,  and  is  a  metaphor,  indi- 
cating a  GOUMious  hostile  fiont«ntion  between  living  beings,  each  seek- 
ing the  other's  de«tmciion,  that  has  no  real  existence  as  such.  And  it 
will  not  be  disputed  that  Darvrin  has  been  led  Into  vrrors  similar  lo 
those  embodied  in  tho  theory  of  Malthus ;  qt  that  great  mischief  ha» 
been  done  by  tb<!  lue  of  the  pbresc  "  strnggle  for  existence  "  by  per> 
sons  who  have  never  learned  th«  A  B  C  uf  ethics,  but  have  slUI  be- 
lieved themselves  called  to  offer  their  crudiliee  to  the  public  B« 
thotw:  mistakes  are  not  to  be  alleged  against  the  principle  as  such. 

The  princi]>le  of  tho  natural  selection  of  tfaos«  beings  wboe«  raodi- 
fioattoDa  best  a^lapt  them  to  the  cooditionx  of  th<!tr  life  is  in  the  fint 
place  only  an  ex]>reHion  of  tbat  which  has  hven,  not  of  that  which  is 
to  be.     It  is  a  law  of  Nature,  not  of  morals.     We  are  sabject  lo  tliU 
natural  law  of  organic  life,  just  as  we  are  subject  lo  the  law  of  gravita- 
tjon,  or  of  tho  persistence  of  force,  wholly  without  regard  to  our  will 
Natural  selection  is  an  sgvDt  which  ha«  operated  as  tbu  general  rcjia- 
latorof  life  upon  the  actual  constitution  of  what  is  now  existing  in  thr 
oi^nic  world.    It  ia  the  uniTerftal  natural  force  tbat  also  regulates  hv 
man  life.     And  wbat  do  we  see  in  human  life  ?     A  fearful  amount  "f 
moral  and  physical  evil  which  is  not  prevented,  bnt  rather  in  pari  be- 
gotten by  that  regulator.    W«  make  it  our  task  to  cont*-nd  incc«uotl; 
by  our  premeditated  action  against  that  rv!l,  white  wc  regard  the  world, 
which  is  here  without  our  asoistancc,  not  aa  the  best  possible,  bat  si 
something  which  we  mnst  labor  to  improve  and  make  more  ri<    - 
What  happens  through  the  operation  of  the  univenal  forces  of  >     < 
can  not  be  a  moral  rule  for  us ;  for  thoM  forces  produce  alw>  rverylhiitf 
that  is  bad.    Tbig  regulating  principle  implicx  iliat  the  being  wiu^ 
poasesscs  tbe  moat  adrantageoua  constitution,  that  is,  which  u  faM 
adapted  to  the  conditions  of  its  existence,  has  tho  best  chaocet  to 
maintain  it#etf  and  to  increase  ;  and  it  applies  to  human  beings  ai  '• 
all  otheni.    The  fittest,  or  best  adapted,  sarrive;     Wu  bare  U*  diitiff 
gnish  among  Uio  life-oonditiona  of  man,  or  !n  his  enviroDmcnt,  betwKB 
the  physical  and  the  social  faetors  ;  the  former  regolatta^  in  fcecrs) 
his  phyucal,  tbe  Utter  his  moral  oonatitDtioD. 

What,  now,  is  th«  moral  conatilation  which  coahlcs  lb«  IbiOtkIbv 
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eodoTOil  with  it  to  mnintaiii  liinuolf  ?  Tlie  principle  of  Datural  aclo^ 
tiuD  is  not  coniradictt^l  \>y  uiiy  diet  in  tlio  history  of  maDkind.  The 
dftcrnii notion  of  wbal  of  its  iut>mbL-rH  itlia])  snrrivt)  is  >n  affair  of  tbe 
partii;ular  conatitation  of  a  aocietj*.  There  are,  a«  Everett  *  hM  re- 
marked, different  kiods  and  degrees  of  imroorality  which  aru  atwaya 
important  to  the  rraiilt.  A  cvrtain  degree  of  honor,  according  to  tha 
proTerb,  is  require)  for  a  iniin  t<>  preorrrc  his  social  Btanding  in  a  so- 
ciety of  thievvM.  Hilt,  be«idM  tbe  avoidance  of  flagrant  violatjona  of 
tbtfBoeial  contract,  there  is  nothing  which  ia  DsivcTMlly  and  always 
debarred  by  the  demands  of  the  social  enviroiiiiiettt-  'II10  ni)in  who 
VU  fitted  to  succeed  in  the  early  days  of  tbe  Itoman  It<'pablic  would 
lave  failed  in  the  later  ^0  of  the  empire ;  and  one  whom  the  social 
detofiitta  of  tb«  empire  lifted  up  would  have  fared  badly  in  tb«  time 
of  Die  rcfiulilio.  Indeed,  aoiueuea  in  which  tlie  highent  and  noblest 
monl  atirihutea  are  a  paaaport  tosocoesa  are  very  rare.  Tlie"  fittest '' 
In  tbe  moral  sense,  and  the  "  fittest "  in  the  sense  of  Darwinbm,  are  not 
often  the  same. 

Aod  ia  this  the  last  word  that  Is  to  tw  said  for  Darwinism  in  its 
relation  to  moral*  ?  Is  tbe  judgment  that  the  moral  best  and  the  fit- 
test in  the  Darwiiuao  sonae  arxt  oftvn  not  the  »aiiie,  of  unconditioned 
effect  V     We  believe  not. 

The  principle  of  naloral  selection  regnlatea  not  only  tbe  life  of 
individuala  ;  i:  rules  alio  over  the  lives  of  generations  and  of  pcoplca. 
It  may,  inileed,  happen  to  be  the  means  of  success  in  some  one  common- 
wealth to  practice  tbe  religion  q\  £».iL  It  may  be  that  in  a  particular 
•oeiety  telfishncM,  canning,  trickery,  overbearing  violence  or  fawning 
nbsenriflocy,  and  monl  cowardice,  or  high  living  and  ostentation,  will 
giv«  good  cbaoees  for  getting  on  ;  men  of  such  characters  may  have, 
ia  aome  atates,  tbe  beat  opporlonity  t«  tttiac  tbcRiaelves  and  their 
families,  while  one  who  deapiaea  injustice,  lying,  and  hjp»cri«y,  will 
hafc  u>  go  to  the  wall.  But  there  ia,  nevertheless,  as  Matthew  Arnold 
says,  "an  eternal  )>owcr,  not  ourulves,  that  makes  for  right coiiaitesi." 
Characteristics,  it  is  true,  are  tran«mi(ted  ;  but  not  in  the  same  com- 
binattuna  as  they  existed  in  the  father  or  the  moliicr ;  immoral  eharao- 
teristies,  like  those  we  have  named,  never  in  tliat  which  in  adnpU-d  to 
iaamTe  ■noceas  in  a  certain  constitntion  of  society.  If  we  allow,  by 
tnttnnifluon  or  by  training,  some  other  peooliar  qnality  to  enter  into 
the  composition  of  the  character,  or  if  we  let  a  certain  quality  W  lost, 
then  that  "  lucky  balance  **  that  brought  success  will  bo  destroyed. 
The  chancca  that  the  posterity  of  men  |>0!>nc«iing  sucb  traits  of  charac- 
ter aa  we  hare  sketched  will  maintain  thcmmrlrcs  long,  that  they  will 
Aot,  sooner  or  later,  fail.  In  consequence  of  colliMions  with  the  "physi- 
cal, legal,  or  social  sanction,**  with  the  laws  of  health  or  of  the  state, 
or  with  tbe  demands  of  pociety,  are  not  very  great. 

But  "  tbe  eternal  power,  not  oanwives,  that  makes  for  righteons- 
■  D.  C.  Ettmt,  la  '■  Fnluriu  Rcriiw.-  Odobw,  JSW;  "  Tfc*  Se»  fchk*- 
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neM,**  ftncrts  itself  in  a  still  more  imposing  manner.  Wo  bav«  hlUi' 
erto  oonsidercd  wi\-j  tlie  livos  of  individtuJ^  and  of  aiiigU'  gcneralioni, 
but  we  must  also  regard  the  liv«e  of  pcoplcfl.  It  ia  manifo«t  in  tliii 
collective  life,  in  a  viutly  higher  meaaure  than  in  individual  life,  tbit  i 
"the  wagc-8  of  flin  is  dcAtK"  Aa  Eyeretl  has  remarked,  a(;ain,  one 
society  may  favor  the  growth  of  rigbtcoucncM  and  honor,  anotberthal 
of  kiiavvry  and  hypoerisy.  In  one,  dmnkennoas  and  sviuaality,  and 
similar  vioen,  may  cause  a  man  to  sinlc  to  the  lowest  circles  of  •ocirty ; 
in  another,  they  may  raise  him  till  he  reaches  the  highest.  But  h«Tf, 
at  last,  we  have  a  pnni-ipli-,  to  which  thesu  ttocial  condiiiona  are  tbero- 
mIvch  n-siiowsihli'.  Tlio  one  Kociety  will  davclop  one  typo  of  chanc- 
U-r,  the  other  a  different  one  ;  but  ac«ording  to  the  typo  of  characKr 
which  it  favors  will  it  st^nd  or  fall.  In  thb  we  find  in  the  facta  of 
history  a  con6nnation  of  the  fundamental  diSerenoc  between  right 
and  wrong.  What  we  call  justice  is  the  only  enduring  baMiit  on  which 
Eocioty  can  reet.  llic  nations  that  do  wrong  and  deepiae  justice,  which 
lotie  thcm»i-lvcH  in  Miiaual  intoxication,  are  at  last  broken  up,  and  J^M 
pun-r,  stronger,  and  lesn  depraved  r»oe  takes  thcdr  place.  ^^k 

If  the  opinion  comes  to  prevail  in  a  society  that  the  etrug{;le  for 
existence  justifies  or  demands  a  reckless  pursuit  of  one's  own  inlemti, 
tlio  oppression  and  ruin  of  the  weak  by  the  strong,  the  destruction  of 
miacry  by  destroying  the  miccraMe,  the  extirpation  of  the  voice  of 
coropamion,  which  proteftn  within  uh  agaimtt  inch  a  course  ;  if  ph]n- 
ical  strength  and  refined  cunning  and  selfisbneaa  arc  carefully  chcr* 
iabed  as  die  highest  ideal,  then  the  days  of  that  eonimonwcalth  sre 
numbered,  for  it  has  worked  for  its  own  dissolution  by  authorixinit  » 
"strife  of  all  against  nil,"  wliieh,  true  to  it«  precepts,  may  come  in  st 
any  moment  when  a  community  of  intiTtwti*  may  not  bo  present.  Let 
periods  of  want  and  danger,  or  of  war,  ensue,  and  we  ithall  see  wh«l 
will  be  the  fate  of  a  society  in  which  palriolism,  devotion,  ideal  titand- 
ards,  and  regard  for  tnith  and  justice  have  been  objects  of  ridicule. 

All  poflttive  human  nuthoriticH  are  subject  to  the  authority  of  life- 
conditions.  If  they  will  not  adapt  themHclves  to  the  nature  of  thing* 
when  ihey  deal  with  the  bases  of  social  life,  their  enlerimsos  will  >t 
last  be  shattered  under  ibc  might  of  that  authority. 

Two  elements,  according  to  Everett,  have  rontribnted  more  thui 
all  else  to  the  saoc«w  of  men  in  the  conflict  with  animals,  and  of  civil- 
ized men  in  contending  with  barbarous.  One  of  ibese  elementa  ii 
knowledge,  or  the  [lower  of  thought,  the  other  is  the  force  of  the  social 
imptdse.  Idead  on  the  one  side,  a  self-forgetting  resignation  on  the 
other,  are  what  have  given  the  victory  to  the  higher  nce«,  Wbaterer 
restricts  the  course  of  either  mental  or  moral  development  strikes  tb« 
hardest  possible  blow  against  the  nabilily  of  the  social  organism.   . 

The  distinction  between  right  and  wrong,  to  uso  an  expression  of 
John  Fiske'a,  has  its  roots  in  the  deepest  foundations  of  the  unirerMi 
Tbe  cosmical  power  of  natural  celecttoa  is  not  against,  but  for,  moraU 
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Banctiona  tbo  most  exalted  etbical  ideai«,  sach  as  the  cboicut  miDds 
bave  concdvod.  It  ia  a  jadgment-powor,  because  it  permits  oniy  tlittC 
which  Ls  right  und  perfect  to  cndnn.-,  uul  lct«  the  nnjiist,  the  hue,  and 

e  evil  pvriMb. 
The  knowledge  that  thifl  vrorld>power  aupportA  rirtae,  and  con> 
tributes  itj  part  in  elevating  the  mor»I  nature,  wilt  inspire  tbc  moniliet 
in  bis  efforts  in  behalf  of  the  good,  and  in  his  contention  agoiurt  tbn 
b«d.     Bat  we  most  be  careful  not  to  miiitalce  the  trne  eignificanee  of 
this  law.   Ttiere  ia  arising  in  the  newer  evulutioni»t  literature  a  kind  of 
fatalist  optimiNmoroptiniixtic  faialiHin,  the  effeetHof  whieb  may  be  no 
disaatrona  tban  tlioM  of  an  undiacriminating  pemimiHro.     If  nam- 
■election  is  to  select  tbc  gooil,  then  the  good  miut  already  be  there. 
It  does  iMt  contradiot  tlits  principle,  that  the  human  race  will  die  out 
as  other  species  have  died  out ;  bat  it  follom  directly  from  (be  prin- 
ciple Ibut  the  rave  mtu>t  <lie  out  if  it  becomes  bad.    Not  without  un,  but 
throngh  as,  tbrongli  our  volition,  conscious  of  that  purpose,  will  tbo 

ntiuuouA  development  go  on.    In  our  day,  aayn  Salter,  in  hia  "  Uo- 
igion  of  MoraU,"  ertdulion  is  sometimes  regarded  as  if  it  was  eome- 

liog  oalsidc  of  na  and  above  us,  and  wo  ha^l  only  to  wait  on  \xa 
notion  £!ut  erolutton  operates  through  yon  and  me.  It  is  only  an 
abstract  name  for  the  course  which  your  energy  and  mine  and  that  of 
otbvr  beingii  take.  It  Is  for  hvMxt  or  for  worw,  ncconling  ss  wd  are 
bfttSer  or  worse.  It  goes  on  m{iidly  or  erorpti  alimg  piiinfiilly,  ai^conl- 
lag  as  our  thoughts  are  quick  or  slow  and  dead.  It  is  not  enough  to 
perceive  that  the  bad  will  at  last  perish  and  the  good  persist.  We 
nnat  wish  it  to  be  the  good  that  will  triumph.  It  is  still  tnio  that  the 
Morces  of  history  are  in  uh.  The  result  of  those  conndersttonii  mnat 
be  a  heightening  of  the  feeling  of  responsibility, — Thuulated  for  the 
Pillar  Seienct  Monthly /^rom  the  J}euttcAe  RwnUehau. 
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10  anderstand  the  way  in  which  our  North  American  moths  are 
■liiitr{bnt«d  (and  by  North  American  we  mean  tbo  territory  north 
^f  llirxico  and  the  W»(t  Indies),  we  mnst  study  the  physicfll  geogra- 
phy of  the  rontinenU  Then'  \f  a  perfect  host  of  species  and  individu- 
als, wliieh  ilepcnd  on  spooial  kindA  of  plants,  for  the  most  part,  and 
their  diffusion  is,  of  course,  limited  by  the  area  of  the  plant  upon  which 
their  caterpillari  subsiat.  But  the  grester  bulk  of  the  species  are  not 
conBifed  in  their  yonng  stage  to  one  sort  of  plant,  while,  from  their 
aottvUjr,  these  6ying  flowers,  the  moths,  range  farther  than  the  more 
■lowly  traveling  blossoms  whose  hone;  they  extract. 
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If  we  take  a  map  giTing  a  bird^-eyc  view  of  Uie  continent,  vhli 

the  elevations  markMl,  we  cau  uii()erstati<l  tbc  problem  better.    Kange* 

of  mouiitaiLiiti  obstruct,  valleys  ati<l  riTer-channcls  hmuI.  the  dtspcraioo 

of  motJu.    Thvy  Lnvd  on  tbo  wings  of  the  vind,  and  nti  important 

factor  is  Uii!  prevailing  aeaaoiial  dirt'clion  of  ili«  air-currents.     There 

uis  in  Nurtb  America  a  sanimer  migration  of  many  aiHrt^fs  from  tb« 

''Boath  to  tbe  Norib,  so  tbat,  toward  tbe  autumn,  aereral  (ruj>ical  kinib 

bare  crept  np  along  tlw  coast,  or  inland,  np  the  valley  of  tbe  Miawt- 

vippt.    The  "cotton-worm  moth,"  which,  in  its  caterpillar  state,  iit- 

[flict«  gn^nl  damage  at  timm  u|>»n  thv  p1antattotii>,  i«  a  ca»o  in  pomL 

Undividual  specimens  or  Soclu  of  othc-r  moths,  ttucli  oh  tbi!  "  great  «y» 

apoi"  (Kr^tu  odora)t  the  "blue  and  gn-vu  bawk"  (Argm» labmte*), 

visit  lis  yearly,  coming  up  from  the  We«t  Indies.    Tbey  die  oat  in  ibe 

winter  here,  and  leave  no  progeny  behind  tbem  to  continue  the  sfttaa 

in  our  high  latitudes. 

River*  oasist  in  the  disporsion  of  insects,  and,  in  a  ic^  ilvgrtic,  ptr* 
bapA,  the  particular  insocta  wo  are  here  dinnuving.    Nevertbdeiw,  tt|icai 
leaves  aod  attcka  tiux  egg*  of  motbs  arc  floated  ou  the  currcul,  while 
r.'the  commerce  of  t1:e  water-route.i  brings  the  cocoons  with  the  vege- 
tables and  fruits  which  it  carries  from  place  to  pla«?  in  boaia  and  eh^ 
A  bird's-eye  view  of  our  continent  shornt  lu  tbc  dvvatious  of  tbe 
bSoeky  Mountains  and  pamllel  spurs  in  the  Weat,  and  tbc  Allrgba- 
^tes  in  tbe  East.     Mountuin-rungc-«  Htand  in  the  way  of  the  spreading 
of  mulhis  which  perish  in  tbe  cold  almo&phere  and  the  etorma  whtcb 
gather  atwut  tbc  rocky  aumniitA.     Our  fauuie  can  bo  understood  by 
etudying  tbc  formation  of  the  bind  in  this  way.     Over  the  vast  pEaia 
kWwt  of  Colorado  the  same  kin<b  of  motbx  generally  prevail.    Tb«  tbi- 
^ys  in  the  West,  on  the  other  hand,  contain  a  majority  of  peculiar 
^>ccic«  or  kinds,  often  more  local  tbaii  in  tbe  East.    In  New  York  we 
are  cut  off,  again,  by  tbe  Allegbauies  from  many  Fpccira  wbicb  an 
plentiful  in  Ohio  and  Indiana.     Our  tropical  wandercm  come  to  us  vf 
and  along  the  coaat.    J  have  met,  soiling  on  tbc  tJiilf  Streani,  flighlaof 
motfaa,  raoslly  of  a  few  kinds,  which  fell  on  the  rigging  and  aides  of 
ttbe  vesRcl  in  great  number*.     In  the  autumn,  on  Slatcn  Island,  I  bare 
captured  opeot mens  whose  true  home  was  Cub«  and  JamainL    Altlios^ 
imaller  faunie,  or  limits  of  particular  Mpocic*,  are  traced  by  naiuralistt, 
our  mountain-range*  sre  the  best  general  guide  as  to  the  chai^cei  in 
the  sorts  uf  inotlui  whtcli  we  may  ex|iect.    >>om  Ohio  to  Ivooisixna  we 
meet  much  the  same  kind  of  molhs,  with  a  difference  in  tlta  rarity  (i 
tccrtain  species,  and  in  the  preeence  of  others  dependent  ou  particvUr 
binds  of  plants.     But,  when  we  got  into  the  valleys  of  tbe  Rocky 
Mountains,  we  sltall  bavc  ukcn  leave  of  th«  most  of  oar  dnaty-wingv^ 
i^aMem  friciidii.    8ome  kinds  take  tbe  voyage  wiiti   ns  completely 
ncrow  the  eontinenl,  but  these  are  comparatively  few  in  number,  and 
are  sometimes  almost  cosroopolitau. 

So  true  is  it  tbat  one  branch  of  a  subject  leads  to  quite  dtfferf* 
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letlions  and  to  nulten  apparently  foreifro  to  the  immediate  iaquirj', 
it  here  tbe  sobject  of  tbe  range  of  North  American  motba  leada  us 
into  myth  and  poetry.  For,  in  finding  out  that  we  have  species  of 
moths  which  are  fonnd  in  other  continvntti,  the  (location  tints*  at  once, 
llow  did  they  gvt  here  f  They  could  not  Ry  QV«r  from  Europe,  nor 
could  tlioy  now  onnM  Behring  Strait,  with  tbe  Arciio  climate  ilirro 
existing.  Imag^ualive  persona  bare  suppooed  a  submerged  Allaulio 
CoRliuent,  which  bridged  tbe  chasm  in  a  remote  gcolpgical  period. 
Tbe  myth  of  the  AtUntia  has  h«m  recently  furbished  up  nnder  tbe 
facta  supplied  by  the  ducp-«ea  eoundiiigA  of  the  English  vtvamcr  Chal- 
lenger, and  tbo  discovery  of  a  plauiau  at  the  bottom  of  the  oction,  be- 
tween North  America  and  Europe.  But,  if  it  ever  existed,  it  probahly 
did  M)  at  a  lime  before  the  anocstors  of  our  present  moths  came  into 
being. 

For  a  moment,  let  us  leave  this  matter  and  look  at  the  question  of 
tbe  atBnities  of  our  moths.  I  have  abown,  in  tlio  "  American  Jonmal 
of  Science  and  Arts,"  the  detailed  characters  of  o««  family  of  our 
moths,  tlio  Sp/tinj/iilfT,  and  what  is  true  of  tbem  is  true  generally. 
Our  mothd,  in  regard  to  their  structural  relationship  with  the  moths  of 
>c  wurid,  fall  into  three  main  categories :  I.  Those  which  are  peculiar 
Horih  America.  S.  Those  which  have  th^r  nearest  allies  in  South 
or  tropical  America.  S.  Thoce  which  have  their  nearest  allies  in  En- 
rope  or  Northern  Asia, 

With  thcM  liut  we  have  here  to  deal,  and  to  ncoonnt  for  their 
ice  with  U5.  This  class  falls  into  two  main  groups — those  which 
abaolutely  tlie  same,  and  those  which  differ  morn  or  Icsx,  but  clearly 
reveal  their  common  anceotry.  Hut  there  eiists  in  these  respects  every 
gradation.  Some  differ  so  little  that  there  is  much  dispute  as  to  whether 
tlwyconsUluledifTerimt"  species,"  and  some,  again,  only  differ  percep- 
tibly iu  ccnain  Mage*.  Others  differ  a  Itltio  throughout  in  all  stages, 
and  form  what  are  called  "  representative  Kpi^cicH."  So,  far  off  in  Ari- 
aona,  I  have  found  a  species  ( Vopimamtalra  ocdd^nla)  which  '*  repro- 
nU  "  a  common  European  species  ( Coptmametlra  ftrowicoi).  What 
this  little  moth,  with  its  big  name,  doing  in  Arizona,  and  how  did  it 
i  tlMtre?  With  regard  to  llioso  kinds  which  are  absolutely  identical 
America  and  Euro|M!,  sonic  liavo  evidently  come  over  through  com- 
rce  in  historic  times.  We  have  found  out  almost  the  particular 
oyage  which  brought  the  "  while-cabbage  butterfly  "  from  England 
to  Quebec,  whence  the  insect  has  spread  over  the  Xcw  England  and 
HJddlo  .States,  to  the  great  injury  of  our  market -gardeucni  and  cab- 
bago-growen.  Bat  of  some  the  distribution  is  such  that  this  can  not 
be  tbe  explanation  of  their  presence  here.  Of  others  it  may  he  donbt- 
(oL  I  am  inclined  to  believe  tliat  another  cabbage-insect,  the  moth 
called  Jiuria  »i,  has  been  brought  over  in  this  manner.  But  how 
abont  oar  Ariionian  Ci^pimamettra? 

Il  have  to  leare  entomology  and  go  into  geology  to  anawer 
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this  (jaestion.     Formerly  there  was  a  warm  climate  ia  the  north  ^wf- 

ing  the  'iVrtiary  period.    This  was  a  comun  in«Murahlc  time  ag«i 

whon  tho  circumpolar  regioDti  bad  a  warm  avvrag«  tomfwratnro,  witk 

I  no  winter,  and  tlio  moths  of  th«  period  wens  then  Bubstantially  the 

FWrne  cpeciea  from  Norway  aoron  Siberia  to  Greenland.     Duriug  thb 

bnp]>y  time — happy,  at  lea«t,  eo  far  va.  weather  was  ooDcerocd — *» 

musi  imagine  that  no  impediment  existed  to  the  migrations  of  aoimalt 

•cross  what  is  now  Bebring  Strait.    It  is  probable,  even,  that  the 

Tertiary  epoch,  as  it  witnewcd  the  first  appearance  of  nan,  saw  hit 

first  wauderingt;  in  Xorth  America.     I(e,  too,  camt-  from  Asia  by  ny 

of   tho   north  and   Bebring  Strait.    Evolutitm  hail   performeil  aur- 

prising  work  in  tlio  mean  while  with  one  branch  of  tbe  human  familr, 

members  of  which,  landing  from  Scandinavian  or  SpanJHb  ships,  ni<t, 

I  Upon  American  soil,  tbe  dcficeudauts  of  a  migration  from  Asia  to 

'  America  in  a  former  geological  period,  and  to  the  cast !     At  Uie  elo»e 

of  this  Tertiary  period  of  tbo  earth's  history,  «old  and  snow  and  \t» 

set  itt ;  tbe  long  winter  of  tho  ages  made  its  appearance  in  the  shipt 

of  tbe  Glacud  epocb.    'Jlie  circumpolar  moths,  whose  more  humljf 

fortunes  we  most  he  content  here  alone  to  follow,  were  forced  ^utt 

.ward  gradually  by  tho  change  in  elimato  which  gathered  its  frigiJ 

[•treogth  in  the  iwrth.    Tbo  European,  Aiiialie,  and  American  faui* 

Ftben  became  separated,  the  latter  the  moat  completely,  and  by  barrim 

Fbotb  of  ice  and  ocean.    The  American  species  of  moths,  which  ft*- 

ro«rly  lived  opon  tbe  shores  of  the  Arctic  Ocean,  were  gradually  fonwl 

I  down,  year  by  year,  until  they  reached  Mexico,  or  tbe  elevated  par 

f-tions  of  the  SoathoiTt  States.     "Wlicn  the  glaciers  subsided,  and  t** 

flooils  of  ire  which  had  submerged  tho  continents  gradually  mch«d 

and  slowly  drained  away,  tho  moths,  much  changed  by  the  long  coo- 

flict,  also  retraced  their  steps  northward.    As  marks  of  the  retreat  sod 

advance,  colonies  of  moths  were  left  on  the  mountains  to  toll  of  ib 

flood.    At  this  time  our  "  Western  clawed  ciitworTO"(  CopitTtamaM 

oecldmta)  had  been  long  separated  from  its  present  &iropean  brctb- 

ers,  and  tbe  diffcronocs  by  which  we  now  recognise  the  two  spedtsx 

distinct  bad  become  alowly  e«tabli&hed  through  a  long  series  of  sne* 

ceeding  generations.     What  miles  of  land  and  tea  sc[KtraIc  ihc  I*''' 

to-day  I    I'be  descendants  of  a  common  circnmpolar  s)>vcics  find  them- 

•clves  partly  in  Germany,  partly  in  Arixona,  and  the  Southwestern  Ur- 

ritory  of  the  United  States  ! 

Let  us  turn  back  to  the  other  theory,  that  of  a  submerged  Atlaatic 
Continent.  Whatever  may  he  finally  proved  from  geology  as  to  tl* 
existence  of  such  an  Atlantic  bridge,  it  is  clear  that  the  myth  of  lb 
Atlantis  must  be  separated  from  snch  facts,  as  being  of  niaeh  nun 
Lnecnt  origin.  Primitive  man  existed  n^ns  before  the  notions  whW 
rwere  worked  into  tlw  poetic  and  scmi-liislorieal  myth  of  the  Uesprriik) 
and  Atlanlides.  The  setting  sun  was  followed  by  bnman  ey»  for  un- 
told ages,  as  it  bathed  itself  in  the  golden  flash  of  evenings  and  «* 
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lielmei)  by  Uie  waters  irliich  were  held  lo  Bunound  the  sup- 
d  oiroolxr  flat  earth,  llie  tun  n-as  lliu  goldvo  apple  of  tho  gar- 
of  the  liespcrides,  the  Goldeu  Fleece  after  which  Juon  Hailed, 
poet  tntDiifonDed  the  primitive  notioiiB  into  ohanuing  layihH, 
ub  probably  had  their  origin  from  the  observation  of  low-lying 
da  floating,  hke  ii>l.-ind»,  io  a  sun^fluab^d  western  skj.  Id  this 
DQ  of  imagination  and  romiuice  it  i»,  pcrhaptf,  bettvr — at  any  rate, 
I  exciusble — to  abandon  pro«e  and  take  to  vcrae.  So  wc  alioU 
9  ■  modem  rbymer  for  the  explanation  of  "  the  Atlantis"  : 

The  w«a(ern  Aj  I*  all  ablue, 

And,  floatlog  oa  that  golden  tea, 
Tlia  deedt,  like  Uland*  id  a  nuizo, 

Bleet  dwelling-plBces  taeta  to  bo. 

Vheo  lint  tbi*  »iglit  wm  ficwed  bjr  nan, 
lie  Ibooglii  tli«  tar^  vas  flat,  not  roond; 

That  all  about  its  riin  thur«  ran 
An  ocean  wbiob  Ibe  land  did  bonnd. 

Tbo  poet  In  those  earlj  dd,vs 

Inunertalixcd  the  8iiD-f!nsho>l  wo»; 
He  peopled  tlioM  far  vIopN  and  bajrs, 

And  called  the  lalea  Allaatldoa. 

And  to  th«  Intend  ^w  unUl 

Tbi»  oluudH  io  uT<jiiiu);'B  dreainj  light, 
Vith  which  the  poet  Hhowed  bis  aldU, 

Had  vaniabed  from  tbo  mental  Night; 

Instead,  the  Morj  trae  appeared. 

And  ever;  sailor  did  bis  beet. 
Wbile  ftraiglit  from  port  the  vesicU  ttoorcd 

For  tbow  far  Islands  in  tbe  west. 

Bat  noae  retaraed;  of  all  n-lio  went, 

Who  sight  of  those  fair  islands  eaBgbl, 
Tlirongh  the  white  wsTen  the  tcmpMt  vent 

The  barks  which  shattered  borne  were  IroogbL 

And  some  returned  no  more — bat  llicse 

Were  fabl»d  to  have  rcnchcil  tlio  itruid, 
n'here,  anchored  in  Juxarious  ease, 

Their  ship*  will  ncrer  Itiare  the  Isnd. 

The  crews  lie  on  these  euiiny  alopea, 

Tarpio  wttli  frait,  with  vintage  bleet; 
The  ships  are  hsid  \tj  Soyroej  ropes 

la  sleep/  bays  eoBteot  to  resL 

The  poet  stefis  into  bis  boat, 

Tbc  towel  makes  bis  starting  fair ; 
Throoeb  tbe  long  night  with  Death  he*ll  float, 

And  in  tlie  moming  he'll  be  there. 
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11>e  fXaAy  of  tbc  geographical  distritrntioD  of  inotlui  has  l«d  oa  a 
long  way  baclc  in  the  hUtorj'  of  our  on-n  raco,  to  iliat  Eu»t  irhi-DC«  lut 
and  (tcivnre  sprang.  There  is  ooly  on«  otbvr  (act  to  be  liricfly  mm- 
tioncd  hrrc,  and  tbat  is  the  diiicovrry  by  lioaia  Agassii,  who  aecont- 
|ih»hM  HO  maofa  toward  an  tindorstandiDg  of  oar  entire  fauna,  of  a 
tropical  colour  of  moths  inhahiling  the  soathem  extremity  of  the 
I'eninsDia  of  Florida.  I  hare  cxamiiivd  the  Bpccimcns  brought  thenn, 
DOW  in  the  Xutwiim  at  Cambridgo.  Standing  in  the  way  of  th«  vonlb 
winds  and  the  Gulf  Stream,  Florida  receivea  conatant  accvwions  to  its 
tropical  colony  of  inaectA.  Not  a  few  of  th«  Florida  inoibs  accra  (o 
have  changed  a  little,  and  the  probability  ia  that  here  also  we  mar 
have  to  do  with  descendants  of  a  very  ancient  colonization.  Onr  con- 
tinent, in  fact,  has  harbored  many  immigrants  besides  the  r*iigriin 
FallieR!,  who  are  duitinguiBhcd  um<^ng  thcve  hy  tlicir  greater  inipur- 
tau«e,  and  the  results  of  their  adventurous  voyage. 

The  celebrated  receipt  of  Mra.  Glan,  which  is  of  aucb  general  ap- 
plication and  has  served  so  many  literary  purposes,  must  be  employed 
before  we  can  place  onr  specimens  of  moths  in  the  cflbincl.  AaJ, 
indewl,  everything  depends  upon  the  catching  of  them,  and  their  ap- 
pearance after  being  canght.  The  scales  and  the  little  fine  frin^ 
which  edge  tlte  wings  are  hut  deticalcly  faatened  to  the  membrane  d 

Bhe  wing  it-ielf,  and  are  lost  with  the  lightest  nibbing.     Some  -! 

RjWl  never  be  captured  on  the  wing  in  a  really  perfect  coiiu 
When  the  "bco-hawk«"  {ITtmaria  sp.)  emerge  from  the  cfaryssllt, 
there  is  a  duHting  of  fine  scales  over  the  glassy  portions  of  the  wtng^ 
which  is  Mattered  by  the  first  fluttering  flight  of  (he  inM.<4>t : 

I  "  Uke  gold  motea  ht  the  idr  It  flies." 

Again,  several  moths  arc  ornamented  with  potchca  of  looser  and 
Lbriglit-colorcd  soalva  which  are  rea<Iily  lost,  the  upeeiraens  sttll  a;<[i'  :(r- 
ring  fn^xh  after  they  have  vaniKbe<).  Ilios  the  "dark-red  uii<l<r 
wing"  {Cattxala  cora)  faaa  the  fore-vings  adorned  with  spots  of  > 
greenish  hue  when  it  learca  the  pupa,  but  they  are  apt  to  fall  and  the 
wings  then  appear  all  of  a  dark-brown.  Not  knowing  this,  the  fte^ 
spceimens  have  been  described  as  a  now  variety,  by  an  t-ntcriiriningainl 
anfortunalely  somewhat  critical  writer,  under  tlie  name  Carwima. 

We  hare  the  choice  of  pursuing  Oar  entomological  prey  in  each  of 
ita  Mages  of  growlh — of  cggn,  carerpillar,  chrysalis,  or  moth.  H  •• 
gather  them  in  either  of  the  fintt  three  states,  we  have  to  nurse  ihsn 
nntil  they  are  brought  to  the  Ust,  and,  sine*  in  this  way  we  can  a!ir»_T» 
obtain  bright  examples,  it  is  much  preferred  by  moth -fanciers.  It 
is,  indeed,  the  only  way  to  obtain  ade^in.ttv  information  about  tbw 
InsectN,  and,  .ts  they  are  usually  brought  thmugh  them  all  with  W 
difficulty  than  the  other  insects  in  captivity,  the  breetlind  fiT  m«t&» 
becomes  an  alinring  and  prorita]>Ie  purauit. 

Egg-hunting  is  the  least  remunerating  way  of  procuring  moiln, 
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'  tba  difficulty  of  d«tocting  th«  littJ«  object*,  like  pinA*  iMftds,  upon 
ilcftTM  uid  flowers  wliera  tb«y  arclu<l.  Eggs  an  u«u&lly  Hluck 
tut  to  tho  uiidt-r  side  of  the  mor«  tender  leaves  of  the  plant,  tbough 
this  ral«  b  not  iuvkriable,  either  as  to  position  or  choice  of  leaf.  Uau- 
tUj  tbfl  outer  Uavcs  are  i^hoscn,  and  by  turning  thorn  tip  with  care  and 
Tunning  the  eye  over  tbeoi,  and  especially  down  the  tnidrib,  the  Iittl« 
wbilUb  or  greenish  egg  nuy  be  itecn.  U  rvciinrcK  good  eyes  and  much 
patteoce,  but  I  liave  found  the  aggt  of  about  twenty  vpcciei  in  ihij 
way  :  tho*c  of  Iho  "b«c-h»wk"  on  honeyRuekle,  of  the  "Cecropia" 
on  apple  and  lilac  btmbea,  tho  "white-lioed-bawk"  on  purslane,  etc. 
The  "hKjkey-motha"  {Cluioeampa)  and  the  "deer-moths"  (Jltmi- 
leiva)  lay  their  eggs  in  circular  patches  aronud  the  smaller  branchc»of 
fruit  and  oak  trees.  Th«  eggs  arc  found  sometimes  to  have  been  ntung 
bj  a  little  clear-winged  fly,  and  out  of  theee,  instead  of  the  expected 
^—otcrpiltar,  only  the  tiny  but  full-grown  parasitfi  escapes, 
^ft  Til*  rearing  of  larrw  or  caterpillnnt  may  be  conducted  on  a  variety 
^Bof  plaiiM.  I  have  found  an  upright  box,  uitb  glass  iit  front,  an>l  per- 
^■funted  zinc  for  the  sides,  or  fine  wire  netting  and  a  solid  door  at,  back, 
by  which  the  fresh  food  is  introduced,  very  serviceable.  A  drawer  at 
bottom  is  6Ucd  with  fine  washed  sand,  over  which  is  placed  a  layer  of 
garden-mold,  and  i1h>i)  n  covering  of  mo<i8.  The  food  is  placed  in 
abort  water-bottles,  to  keep  tl  fn-^h,  and  lli«  catcq>illiir8  ure  plained  on 
tbme.  Bat,  when  a  boy,  I  reared  many  species  in  tax  empty  butter- 
tub,  covered  by  common  gauie.  Almoiit  all  cater[>i]UrH  may  bo  han- 
dled with  impunity.  Some  of  them  are  ferocious-looking  enough  to 
inspire  n  (imt  of  tbeir  biting  powers,  but  they  are  unable  to  hurt  ns  in 
this  way.  Tb«  raterpillars  of  ttie  "  hawk-moths  "  hare  a  formidable- 
looking  bom  on  the  last  segment  or  ring  of  the  body.  I  have  notice<l 
that  inexperienced  persons  often  mistake  the  poidtion  of  this  born ; 
they  regard  it  as  being  in  front,  whereas  it  is  altached  to  the  tail-end 
of  the  larva.  There  ia  nothing  "poisonous"  about  any  of  ibesc  cater- 
pillars, bat  two  kinds  cause  a  painful  irritation  to  the  skin  when 
toncbed  witii  llio  hand,  by  means  of  the  Rne  hairs  which  ar«  thus 
forowl  Into  the  pores,  and,  the  tip*  breaking  off.  cause  fever  and  pain 
M  from  a  bee-sting,  lliese  two  arc  tlie  odd-looking  caterpillar  of 
tbe  "brown  hag-moth"  (A5»/>re/frt  tlimttlta),  ind  Uio  delicate-green 
est«r|>ittar,  with  pink  and  white  stripe  on  the  side,  of  the  "  com  em- 
peror" {fft/pfrehivia  to).  Other  hairy  caterpillars  may  also  produce 
.  more  or  Icm  dUoorofort  when  handled,  but  the  frightful  stories  which 
Icirealate  in  the  news|iaperft  from  time  to  lime,  of  people  being  stnng  to 
Fdeatb  by  the  caterpillara  they  chauced  upon,  are  atl  false.  Catorpll- 
^lars  esn  not  sting,  for  the  simple  reason  thai  they  have  nothing  to  sling 
rilb,  and  when  an  injury  of  this  kind  has  been  really  inflicted  it  will  bo 
foand  to  hare  l>cen  occasioned  by  something  other  than  a  caterpillar. 

Uonting  for  calcr])i)IarM  is  atlendeil  nniinlly  by  more  success  than 
[tba  Meking  for  eggs  of  motba.     One  can  readily  detect  the  presence  of 
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r  tbeee  often  aawvlcomo  vimtom  by  the  dunage  tliey  do  (o  tbo  txru- 

niTM  of  tbc  gurdenvr  and  farmer.     Siuiy  kjinls  feed  in  cluMtra,  ami 

nuke  nenu  into  vliicli  they  retire  in  tbe  daytime,  eeparatiDj;  usually 

rbcfore  full  grown  and  to  maku  their  cocoohh.    flic  larger  epecies  art 

all  Bolitary,  and  some  ar«  tbo  movt  beautiful  obj«ota  ono  can  wish  to 

Lsea.    Tbo  caterpillar  of  llic  "  iiiip**ial  moth,"  wliich  may  bo  found  on 

Ptliu  konw-cbcdtnut,  lulip,  and  gum  tre«B  iu  Central  Park  every  R<,-p> 

tember,  when  it  \&  full  groim,  \b  a  thick,  green  wonn,  as  long  aa  die 

tJtamb,  with  four  beautifully  notched  boms  on  the  back,  behind  tie 

bead,    X>elicato  hairs  adorn  the  body,  and  tho  flcnhy  fvct  bekiod  arc 

LomiuiKtntc*]  by  a  design  in  bUck-aad- white,  looking  lik»  bvad-woriE, 

rand  as  if  ibc  cn»tare  woro  Indian  luoccaMus.    In  April  and  May  we 

may  find  tho  larrte  of  Hpcciuti  nhicb  ]>im  tlic  w-intvr  in  lliaL  Htutc    Ooe 

Lpf  our  handsomest  oatttqnilan  is  thai  of  the  "great  Indian  moth"  {Eo- 

fpawthtria  Berilonia),  black,  studded  yritb  briAles  and  with  the  ind- 

Bionit  of  the  rings  of  the  body  marked  in  ecarkt    I  have  fancied  tlial 

^tbiM  caterpillar  is  the  one  noted  by  tbo  IndianM,  and  sung  of  by  Long- 

tfcllow  in  "  niawulIiiL" 

It  i.t  very  inteiy-Kting,  no  matter  what  ihespeciefi  is,  to  vauh  it 
through  all  its  cliaugvs,  and  be  rewarded  finally  by  the  moth  dUclot- 
Ing  all  ttn  frutb  bcautiea  before  our  eyc«,  as  it  hangs  on  the  Bade  of 
the  breeding -cagCL  Tlie  caterpillars  of  the  "  Uawk-motbti,''  and  ntas; 
"  owlet-moUis,"  enter  the  ground  to  pupate  ;  and  for  this  purpose  tbe 
sand  and  soil  in  tbe  bottom  of  tbe  breeding-cago  must  not  be  Lept  im 
dry,  nor  suffered  to  become  hard.  Those  which  do  not  go  iuin  ii« 
ground  will  transform  within  oocoonA  spun  among  tbe  moM,  or  ou  Hit 
■ides  of  tlw  brocding-cago. 

To  collect  tbe  perfeol  ntotbs,  an  empty  qniuine-botUe  must  be  p» 
pared  by  putting  a  few  aniall  lumps  of  cyanide  of  potassium  on  tlie 
bottom,  and  pouring  on  sufficient  plaster  of  IVis  to  cover  ibcm  I>e^ 
(cctlr.  When  the  plaster  is  ect,  the  fumes  of  iIm^  dwomptwing  ny^ 
nidc  pcnelratc  throtigh  tho  pliietcr,  and  the  inotb  introduced  iiiio  tbe 
bottle  i«  almost  inittuntly  killed.  Poison -bottles,  so  prepared,  arc  b- 
dispcnsa]>le  to  tbe  collector,  aitd  they  can  be  recommended  on  ac<:ouii> 
of  the  speedy  and  probably  painless  death  which  they  inflict.  Thn 
ohjeclion  to  entomology  is  it«  apparent  cniolty.  I  (bink  tlut  an  an- 
noccnaiy  number  of  specimens  are  sometimes  killed  by  tbe  eiilbn*i> 
astio  collector,  but,  after  a  little,  tbia  fault  will  be  corrected  by  rvfleo 
tiou  and  experience.  ^NTieii  wo  recollect  that  insect*  are  the  main 
store  of  food  to  numberless  birds  and  animals,  buridcs  fallinii  a  ) : 
each  other,  so  that  tlie  greater  proportion  meet  a  viiilcm  death  i:i  ■ 
case,  tlie  comparatively  small  number  u-hicli  fall  a  sacrifice  to  tlii 
pleasure  of  tbe  collector,  or  oupply  the  Btndies  of  scientists,  cnn  not  in 
reason  be  objected  to.  Our  a-sthetio  pleasures  arc  iucrcawd  by  (i« 
contemplation  of  tbe  lovely  colon  and  delicate  patterns  which  adon 
the  winga  of  moths.  J 
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HR  man  \»  Fcnil,  And  a  linntor  by  oatnro,  is  mi  obviotu  rafloction, 
I  -wbvti  w«  Htvp  inlo  the  abop  of  an  tmtoniologtiit,  ituch  u  C'voku's, 
pD(lun.  Nets,  traps,  umI  "fearsome  gina"  of  ftli  sorts  and  sixes 
\  the  eye.  Uoxet),  pins,  dark-Iaotcnis,  in  fact  an  array  of  imple- 
ts  loo  nnmerotu  to  mention,  are  tbera  displayed,  and^  irlicth«r  we 
i-hantinjf  for  game  or  for  moths,  the  ingcntiily  of  man  Las  tu- 
Ie4  a  larjte  quantity  of  apparatos,  by  which  the  result  may  bo 
ined  with  the  least  exertion  and  tbo  greatc«t  certainty.  Simplicity 
I  aa  eUewfaerc  in,  nf t<T  all,  to  be  oomincndi<<l.  A  small  folding-not 
Bi  may  b«  ciuried  in  the  breast-pocket  and  aftiTwan!  serewed  lo 
knd  of  a  walking-caiie,  a  poison-bottle,  and  a  couple  of  boxes  whiob 
lall  be  carried  in  the  coat-pocket,  are  a  sufficient  outfit,  and  one 
wbicb  great  results  in  the  moth  line  can  be  reached.  Tbe  box 
Uterpiilars  should  be  of  tin,  and  care  niusit  l>c  exercised  not  to  place 
pany  togctlier,  sinco  Home  kiiidK  have  slrting  caDnibali!iii<!  tcndcn- 
itnd  may  devour  each  other  before  we  get  them  safely  borne.  But 
>nly  by  day  are  moths  captured.  They  fly  readily  to  light  in  the 
ling,  and  the  btst  results  are  obtained  by  spreading  a  bait,  made 
Ber  and  moIasM-s,  with  a  paint-brush,  on  ihe  tninks  of  trees  stand- 
jfree.  In  the  spring  and  early  summer  this  method  of  catching 
■a  may  b«  practiced  with  almost  tbo  certainty  of  taking  many 
Sr«.  After  this  means  tlie  best  plan  is  to  watch  itie  flowers  which 
poths  freijucnt  in  the  evening  in  search  of  natural  sweetv,  and  in 
|b  occnpalion  we  may  fatally  surprise  tbem. 
laving  caught  oar  moth  in  one  way  or  another,  it  must  be  pinned 
bet,  before  placing  it  in  the  cabinet.  In  America  tbo  long  Glennaa 
are  used,  «S|ivctnlly  mannfai'tured  fur  entomological  purposes, 
moth  most  be  pinned  dtroi^tly  through  the  center  of  the  thorax, 
kg  eare  to  displace  tlto  scalea  as  little  as  {K>iisiblc.  Setting-boanln 
uaily  made  by  fastening  two  Ntripa  nf  soft  pine-wood  upon  a  tliin 
p,  near  enough  together  to  admit  of  the  free  passing  of  tlio  body 
be  moth  between  them.  They  mn^t  be  of  several  si7.en,  to  corrc- 
1  with  Uh'  breadth  of  wing  of  the  moths,  which  must  be  pinned 
tbe  bmly  reciting  in  the  groove  and  the  wings  lying  flat  upon  the 
L  Tbe  board  may  be  nilcd  aerwts  with  lead-penHl,  at  different 
rals,  the  line*  eerving  as  a  guide  to  get  the  wings  straight.  With 
Rtle  fastened  to  the  end  of  a  little  stJok,  the  front  wings  should  be 
bA  f<»rward  until  their  lower  margin  is  about  parallel  with  the 
edge  of  the  thorax,  lliey  may  be  held  in  poailion  by  small 
i-coft»en?<l  <-ardhoard  braces  till  all  th<t  wings  are  erenly  placed, 
then  fastvni'd  down  by  strips  of  smooth  paper,  kept  tightly  in 
I  by  pins  above  and  below  the  wings.  It  tak<-s  from  a  few  daya 
'ortnight  u>  properly  dry  the  motha  so  that  they  can  bo  placed  ta 
Irinet. 

'arioiu  and  ronltiple  are  the  store-boxc*,  implements,  and  "traps" 
otb-catcber.     To  describe  tbem  all  would  take  a  moderate-«ix«d . 


Si6 


rirs  POPULAR  scisxcE  itoifTRzr. 


haod-book.  My  cxp«rionc<>  is,  tlint  simplicity  is  llto  most 
guide  f«r  Uiw  cullt-ctor,  wlittlicr  in  the  Gold  or  rliwct  A  few 
iind  nome  eork-linibd  hox«K  will  nocompIUb  a  grvut  ileal  in  thu 
ao  exi>ert,  while  the  expensive  ])araplienialia  of  the  novicu  will  fa 
adt.'qu:iUi  result.  As  a  mie,  ttie  moet  pleasure  and  infonuallon  ate 
yivldvd  to  the  student  who  gradually  increuea  hi«  stores  from  bts  ami 
catching,  wlio  fullou-s  ihv  tnottia  iato  ihcir  retreats,  aod  by  his  mi 
try  and  jwrtioacily  comjMils  Nature  to  yield  to  him  a  measDre  of 
secrets. 

Long  ago  I  remember  catching  inotb«  one  Nuniincr  night  in  tbt 
country,  back  of  Newburg,  on  the  Hudson.  What  a  lovely  ani]  pe^ 
foot  night  it  waN  !  A  shecD  lay  over  the  ^rass,  and  the  firld-daints 
stood  lull  and  \n.\v.  and  upcctrul  in  the  moonlight,  llieir  white  flowen 
looked  like  silver  crownn,  waiting  for  some  love-siek  dnniM]  to  (ihidi 
and  gather  her  faw  from  thu  number  of  their  petaU.  They  stood  in 
silver  and  gold,  without  envying  tbc  yellow  and  hrovn  dai»<ieN  of  Hm 
meadows  which  were  hardly  open  yet.  The  air  was  traversed  hj 
leJithcr- winged  bnts,  also  out  afier  ioseele,  and  I  fcit  convicted  tf 
bving  in  their  company.  A  pato-grecn  maon-moth  fluttered  by  ll( 
skin  of  the  dark  wood,  the  long  "tniU"  to  her  wings  trailing  Mko  tic 
coort-droas  of  a  <|U«on.  I  »tay«d  ray  hand  and  let  her  swei-p  hy,  hof- 
ing  thai  those  maraudinjr  bata  might  not  espy  her  as  she  floated  in  tif 
niglit-air,  heavy  with  the  scent  of  roses.  For  angbt  I  saw,  she  esc3j<t(! 
them,  and  the  peril  of  having  ber  white  body  devoured,  her  gndi 
wings  rlippiNl  from  her  shoulders,  falling  idly,  like  the  petals  of  dyin; 
dowcra,  U]M>n  the  ground. 

Painters  havo  not  yet  learned  all  Ihey  can  from  the  coloring  of 
moth&  Some  moths  «re  pale-pink  and  yellow,  only  thtso  two  eoJiii* 
reminding  one  of  apple -bloBsomB  and  yellow  moonlight.  I  saw  a  panrl 
of  C.  Colman'f  onci-,  for  the  contriwl  of  colors  of  whioh  it  seemts!  bt 
mu»t  have  studiiil  ihc  wings  of  moths.  As  the  musician  can  nse  tbi 
songs  of  bird»,  so  the  painter  may  copy  the  colors  of  the  motba  for  otr 
greater  pleasure  and  his  own  Ix-nefil.  A  groat  deal  may  bo  said  of  tM 
unconn-ious  schooling  we  get  from  Nature. 

"  All  sorts  and  conditions  of  men  "  and  not  a  few  talented  and  » 
complivhcd  women  ate  among  the  American  6tadent«  and  col!«t«» 
of  moths.  Before  the  last  quarter  of  a  century,  tho«c  who  interwt«f 
themselves  in  America  with  this  department  of  our  fauna  wcr 
and  those  who  published  the  renulis  of  their  investigation*  m-.c 
counted  on  the  fingers  of  one  hand.  Uarris  in  Mansacbusetts,  Filck  « 
New  York,  Kirtland  in  Ohio,  Gosse  in  Canada,  were  the  beat  knowt. 
Thomas  Say,  of  ITiiladelphia,  publisln-d  two  species  in  hi*  "  i\mrr\m 
Kntomology."  But  since  that  time,  Professor  Pnck,-ir<l,  Pmfcswir  Krt' 
nald,  Mr.  flenry  Edwards,  "Sir.  F.  Pepper,  Mr.  iJniiiiT,  and  n  numb 
of  talented  writers,  have  bc-come  familiar  namot  to  those  itititresied  i 
the  subject  in  the  pages  of  its  literature.    Tbe  "New  York  Eiita 
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iq^leal  Club"  pnblJRbeB  a  moDtbly  maganne,  entirely  di>Tot«d  to 
liepidopterA,  llie  Buffalo  Society  of  Natural  Scicnocs  bas  iMuei]  thre« 
bandcomc  volumes  chiefly  dovot«d  to  Madin  on  our  mollis.  Iii  Cam- 
bridge, wlioro  liarn>>  lived  and  studii-d,  %  very  iiMful  journal — '"  P*y. 
cbe" — appcun,  wliil«  in  London,  CaiiAda,  9Jr.  Satmdera  edila  '*'X\ta 
CftnadliU]  Entomologiat "  id  moutbly  parts.  The  Tariouti  State  ento- 
inologuU  publiah  yearly  reports,  and  tbe  I>epuimeDt  of  tbe  lDt«rior 
has  publiJibed  raluable  mono^^pbii  and  papctv  relating  tu  our  motbs 
in  the  publications  of  the  geological  Kurvcy.  The  grvat  work  which  lia» 
bevn  dooo  in  ihu  United  State*  id  »cicnc«  baa  h<.-l{K^d  uW  tbe  increase 
of  infornutioo  upon  ihi-t  ooni{iAnttiv«ly  amall  branch  of  natural  bia- 
tory.  1  xbould  have  mi-iitioiii-d  ibe  ladies  first,  bat  it  is  not  out  of 
politeness  that  the  consoienlious  historian  records  the  service*  to  soi- 
enoe  of  Mrs.  Eliza  Uridjiiham,  of  New  York  ;  Mn.  C.  H.  Frmald,  of 
Onnio,  Maine  ;  and  Miss  Mary  Murtfvldt,  of  St.  I^ouis,  iliaeouri.  Mi-a. 
BridgUaui's  extensive  collection,  oommenced  under  the  eye  of  Agaesiz 
hinuelf,  is  a  model  of  useful  collectin^f  for  scientilic  purposes.  The 
apeoiee  are  not  represented  by  single  individnals,  but  tbe  varieties  of 
each  spix-ic*.  and  a  suflicicnt  namber  of  duplicat«>  to  allow  of  tbu 
Rtmly  of  tbu  structure  and  change*,  arc  all  carefully  placed  and  la- 
beled. Years  of  patient  and  careful  toil  bare  their  reward  in  the 
most  interesting  local  ooUeotion,  from  a  scientific  stand-point,  I  have 
yel  seen. 

In  Europe  our  moths  have  been  described  and  studied  by  two 
French  scicalint^  MM.  Boivduval  and  Guenic.  In  Germany,  I'rofcssor 
Zeller  and  Dr.  Speyer,  together  with  Hcrr  Mocschler  and  the  lamented 
and  talented  Viennese  lepidopterint  Julius  Ledi-rer,  have  published  iu> 
terestiog  studies  upon  our  North  American  fauna.  lu  England,  the 
late  Mr.  Walker  accomplished  less  satisfactory  work  in  the  precincts 
of  tlic  British  Musouni,  and  is  now  snccooded  by  Mr.  Arthur  G.  But- 
ler, wboAc  nrork  merita  all  praiiw.  But  our  bc«t  incentive  to  the  study 
of  oor  mutfas  has  been  affordtd  by  tlio  example  of  Lord  Walsingham. 
It  is  ten  years  ago  since  hia  lordship  riiiited  the  United  Slates,  where, 
tnlike  roony  of  bis  countrymen  who  come  to  hunt  buffalo,  fac  wmt 
W«at  to  bunt  moths.     Lord  \Vatgin;>faam  vinlicd  California  and  Ore- 

and  camped  out  like  a  true  hunter.     While  bis  companionK  took 
rifle,  he  handled  tbe  entomological  net,  and  to  snch  good  e-lfeet 

scienee  has  been  the  gainer  by  hundreds  of  new  species,  and  a 
icji  clearer  general  knowledge  of  the  subject  than  before  existed. 

delicate  operation  of  setting  his  tiny  eapturci>.  Lord  Walsingham 

splislicd  eucce«sfully  even  on  borM^baek,  as  the  camp  was  sfaiftod 

»m  place  to  place — qnite  a  feat,  when  it  is  recollected  tliut  tbe  tiny 

<  .  many  not  a  ijuarter  of  an  inch  in  expanse  of  wing,  require 

i4nd  and  Ihi;  most  favontblo  condilions  to  be  sncceasfuUy 

tpared  for  the  cabiuet.    This  memorable  trip  of  Lord  Walsingbam's 

ibo  result  of  directing  tbe  attention  of  our  collectors  to  the  ricb 
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nefis  of  Western  fields  for  motb-cstcbitig.    Tbvir  cabinet* 

BcntPt]  new  "IwautiiM,"  vjring  vrttb  Itidt&n  and  Bnuilian  npeoiei  is 

Tari«d  colors  and  fur  Htirpnwiig  tbem  in  general  interest. 

1  BMd  that  "«U  sons  and  conditions  of  men"  were  among 
interested  in  forming  collections  of  tnotfas,  and  it  may  bit  infer^  that 
ibvro  are  qucrr  spociniens  among  ibt-  owners  of  thi^  cabinets  as  well 
■It  ill  iho  dnw«n  of  tbo  cabinets  tbcm»elre«.     Alutb -catching  ii 


bobby,  aod,  like  other  hobbies,  it  depends  opon  how  tt  k  ridden 
pronounce  QpOD  its  value  from  a  social  or  scientific  point  of  Ti< 
Some  collccloni  amass  tbeir  material  from  an  apparent  simple  Batisfa'> 
tion  in  possessing  rare  or  odd  specimens.  Tbcy  bavo  no  appreciation  of 
tbc  b<uu-Lng  wbicb  the  subject  liaa  upon  gencnl  science,  und  no  faigbsr 
artistic  intercsl  in  their  pomessioiu  than  the  one  that  ibcy  bavu  wwaib- 
thing  no  one  else  baa  got,  and  vhich  it  is  dillicnK  to  obtain.  A  soit 
of  purposeless  mania  eeoms  to  fall  npoo  many  of  tliem,  and  itiey  migk 
u  well  get  togvtbcr  a  lot  of  old  bottles  or  stonca  an  moths.  The; 
deceive  eatth  oilier  as  to  tbo  locality  for  their  rarities.  I  bare  eren 
beaid  of  one  rabid  collector,  now  happily  deceased,  who  de-ttroyol 
every  epecimen  he  had  or  rould  buy  up  of  a  certain  rare  exotic  «]>ociw, 
except  one  pair  in  his  own  collection,  ao  that  be  could  eay  be  was  the 
only  one  who  bad  it !  Another  openly  stated  in  an  advenisemeDt  tbil 
be  "«)Tot«d"certaiii specimens,  which  he  offered  to  buy  ;  thus,  proba- 
bly unintentionally,  using  a  word  which  cKprcsM^d  bis  condition  et- 
actly,  and  in  this  way  snccceiling  in  brcialting  a  commandment  sol 
exposing  his  ntatc  of  mind  at  the  same  lime. 

While  the  "  brethren  of  the  net,"  as  the  moth-eatcheia  ate  fonJ 
of  styling  themselves,  are,  generally  speaking,  a  friendly  and  useful 
ela«a,  they  necessarily  include  many  who  follow  the  occupation,  b«i 
•TO  yet  not  truly  of  tbem.  From  such  the  gentler  student  will  sooa 
turn  away,  sometimes  not  detecting  ibem  until  he  has  suffered  in  pum 
and  cabinet.  Like  other  "confidciKe  ojx-rator*,"  they  generally  takt 
in  oninformcd  and  young  collectors,  whose  rarities  are  speedily  tniu- 
ferred  out  of  Ibctr  keeping  by  the  false  statements  and  indnslrinut 
letter-writing  of  theae  m(>th-)K>acher^  They  aro  the  ilark  side  of  t 
picture  which  would  be  otherwise  too  bright  and  happy. 

Among  the  figures  of  moth-catchers  which  have  crossed  mjr  own 
path,  I  finally  recall  that  of  a  kindly  old  gentleman,  now  oo  raurt> 
who  for  many  years  was  a  visitor  to  my  humble  study.  His  beardkM 
wrinkled  face,  framed  in  gray  baJr,  had  ever  sncli  n  good  and  wfw* 
expression  aa  betokened  a  mind  which  had  raoglii  its  serenity  fro« 
the  oountenanoe  of  Nature  herself.  I  visited  him  in  tuni  and  not  »► 
frequently,  and  I  remember  on  one  particular  occasion  that  be  «lw«»J 
me  a  new  captnrc  which  he  hail  made  on  Long  Island,  a  new  botterf*. 
not  then  dewribi^  in  the  books^  As  he  took  it  fmm  the  bo«  »a4 
placed  it  on  the  table  before  him,  pinned,  dried,  and  aet,  in  all 
beautj,  a  little  dog,  which  was  his  pot  and  rampantoa,  spranjr  al 
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knee  and  witfa  one  blow  of  bu  paw  broke  the  bntterfly.  To  the  old 
genUeman  it  was  as  to  Sir  Isaac  Nowlon — ^ihe  toes  voa  great,  and  tbe 
abock  tnwai  have  Won  intoiiM*.  Altliough  I  bad  hardly  seen  the  spoi^i- 
mm,  I  was  [iix>ruuni|]y  alTi*otiM)  hy  tlio  mievfaance.  But  he  neither 
atrnck  thu  dog  itor  iipoke  loudly.  WtUi  a  trembling  band  and  fliubed 
fiKX!  bo  set  to  work  at  once  to  j^ther  np  carefully  tbe  diKJointnl  wing« 
of  bia  specimen,  which  was  happily  accomplished,  and,  with  a  Utile 
gain  aad  much  pnttcnl  dexterity,  tbo  damage  which  seemed  at  tirst 
irreparabic  wax  rumvdicd.  It  taught  mo  a  lesson  I  liavo  never  since 
foigotten.  I'hc  bdlterlly  wagi  llu>  rare  lirpilio  Caherhtfi,  of  wbicb 
Dp  to  tii«  present  time  but  one  other  specimen  hax  l>ccn  found.  I  hav« 
now  new  faitlt  in  that  old  story,  from  having  witnessed  a  similar  00- 
cnmmce,  and  fresh  belief  in  the  eoodness  of  that  human  nature  wbicb 
•cience  and  its  pnrauit  of  t«n  leitd  to  streogtbea  and  confirm. 

^Tp^IFFERENT  epochs  in  life  arc  mark<^  by  the  frequency  or  in- 
J—'  frequency  of  certain  morbid  phenomena  vonstitnttng  that  depart- 
nro  from  the  normal  standard  of  health  wbicb  we  dcDomtiiat^i  dineiue. 
What  in  life?  u  the  ananswerable  question  the  human  race  has 
rrcr  aought  to  solve.  Biofaat  called  it  "the  aam  of  the  functions  by 
wlucb  death  is  misted."  PhysioIogieti«  of  the  present  day  offer  little 
inorQ  that  is  Kniisfactory  in  titi-ir  dctiiiilirms,  calling  it  "the  aggregate 
of  the  phenomena  jMiculiar  to  iiving  organiHrntt."  The  inscrutable 
mystery  which  Murrounds  the  principle  of  Titality  renders  any  attempt 
at  definition  illogical  and  unsatisfactory.  We  have  to  deal  nith  tbe 
phenomena  of  life,  and  the  functions  through  which  these  phenomena 
are  manifested.  In  the  child  we  have  an  exuberance  of  life.  Man- 
hood ia  tbo  period  of  reiMM ;  waste  and  repair  fecni  to  neutralize  caob 
other  ;  and  calmneSK,  dcliWmiion,  and  quietinb^  prevail. 

Willi  old  age  come  disturhance,  waste  without  repair,  destruction 
without  building  ap,  action  without  rcaciion,  decay  and  death.  These 
pbaacaof  animal  lifiiareconManilyrvpeating  themselves.  Indiaouesing 
tb«  diMtat*  of  old  age,  we  have  to  deal  with  iho  phenomena  of  life, 
le  pervertiion  of  fnueiions  wbicb  bare  liilherto  counterbalanced  each 
rr.  Tbe  prime  of  manhood  and  stability  ia  pMsed  ;  internal  reaist- 
■ce  now  fails  to  maintain  ilaelf  against  external  force.  KutritJve 
Jon  does  not  re«poiid  to  the  dcoinnd  to  renew  effete  material.  The 
|iiillbrium  being  destroyed,  decay  and  the  products  of  decomposition 
imc  tbe  mo«rl  imporl.Mit  facton  in  tbe  study  of  the  diaeases  which 
ibreaten  to  disintegrate  this  bitberto  self-sustaining  system. 
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It  will  eiuily  b«  tccn  that  the  discMra  wliicli  dixtnrti  Uit>  formviij 
cvunly  LialADCCtl  organiMn  tnnd  toward  wbat  patbologUis  call  dv^truc- 
tJvo  meUmorpfaotfU.  BliKid>ob»ng«(i,  tUsut-cban^es,  and  scoreliiry 
cliangcs,  are  eubjecUng  iia  to  ctmstantly  van-ing  Eiandsrds  of  health. 
How  to  miiintaiii  tho  equipoise  8S  long  ss  possible,  and  provent  the  too 
LHpid  dixtline  of  th«  TitiU  forcw,  as  well  as  to  siijrgcitt  ipoiuiircs — vhea 
^Mre  and  (orcthougbt  caa  ward  oft  the  blow — ia  tliti  jiruvinoc  of  tbo 
(hongbtful  medicftl  man. 

Threescore  years  and  teD  should  certainlj"  be  reaolied  by  most  of 
those  who  attaui  adult  age,  provided  no  inbvntcd  taint  weakens  tiir 
L  vital  forvcDk     It  is  diHicult  to  detormino  tlic  vxavt  p<Tio<l  of  life  it 
rwliich  the  declino  cvmnieneen.    In  fact,  th<-rc  can  hit  no  absolute euod* 
an)  from  n-hid>  we  can  predict  with  unvarying  eertaintj  the  gndiul 
fatlore  of  the  phyuoal  ))oiren.    Some  seem  lo  inberii  a  vitality  wkiob 
almost  defies  the  ravages  of  time ;  but,  altbongh  they  are  apporeoUy 
in  tbe  full  vigor  of  life,  close  scrutiny  rarely  fails  to  detect  the  fari 
.  tlial  the  WJilo  i«  tipping  downward.     We  do  not  grow  old  in  a  uigli^ 
■•Ilfaougb  w«  often  make  the  rvmnrk  that  So-and-K)  has  grown  leu 
years  older  unce  the  oocnrr<!fi<-e  of  Home  great  grief,  or  nuntt^  iltu<- 
trous  reverse  in  bosineaa.    lite  eye-sigbt  gets  poorer,  the  hair  mi 
beard  grayer  and  thinner ;   the  form  is  more  bent,  the  walk  mon 
unoi-rtain,  the  airus  M'iiVm  appears  in  the  comeA.    After  aJI,  Itii*  i^ 
not  old  age;  these  are  all  warnings,  but  ibe  heart  is  still  warm,  the  rve 
vlill  bright,  the  mascles  still  firm,    lite  world  looks  as  fair  and  intii- 
ing  «M  it  did  in  early  manhood  or  womanhood — a  Itulo  larger  {>rin< 
to  read,  a  dmootber  road  to  walk  on,  a  few  mom  Rannel*  nt  night.  u"l 
a  little  Ies%  labor  dnring  the  day,  with  perhaps  a  greaitr  dip]' 
toward  quiet,  a  greater  fondness  for  home-life,  and  a  dibiucliun: 
tenconrago  the  enthnsiasme  which  time  and  experience  have  e--  <  >'  ' 
proved  to  them  to  be  ilinoivo. 

We  are  to  c<Qni>id<;r  the  pbyAiological  and  pathologiea]  condittoiu 
arising  during  this  epoch  of  life.  3laiiy  of  the««  an.'  cltiiructirinii'. 
and  do  not  earlier  manifest  ilienuelves.  V-'e  have  Qiany  woris  njuo 
the  diseases  of  children  and  adnlt  life,  but  almost  none  penainins  "> 
the  dist-ascs  incident  to  ago.  And  yet  they  are  peculiar.  Ti'i' 
monia  of  a  child  is  not  the  pnciiiiionia  of  an  agi-d  person, 
ailments,  unobserved  or  dion-garded  in  the  adidt,  become  puxttif  c  ^ 
■  rafe  in  advanced  life.  Our  acute  fevers,  inflammations,  flaxes^  *t^ 
pare  not  met  with  among  the  aged. 

Congestions,  chronic  in6ammalionB,  tnmors  of  tbo  brain,  panlrn^ 
rupture  of  blood-vesscli!,  enlargement  of  the  heart,  chronic  lironriiJ 
affections,  dropsical   efTuHionji,    indigewtion,  dtAcasca  of  kidneys  u' 
■bladder,  especially  tlie  latter,  eancent,  etc.,  are  what  the  f '  '* 

bnoiit  often  culled  upon  to  preiieribe  for  in  old  people.     . 
nctual  di«en»c,  tbe  condnct  of  the  life  of  elderly  powons  v  to  i' 
'studied  and  obccrved.     Ordinarily  old  age  briuga  wilb  It,  orslioo'''- 
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a  certain  degree  of  leisure  and  immuuity  from  tlie  distressing  aoxie- 

Ilid  wbicb  vex  and  worry  the  lives  of  men  actively  eugaged  in  basi- 
tieas.  The  danger  of  nickncss  from  exposure,  as  far  as  the  Ua&Uittf 
to  exposure  i»  concerned,  and  the  dang^-r  arising  from  accidenbt  aru 
tessened ;  old  puoplu  are  careful,  and  warily  thrust  iticmselves  into 
dwiger.  CalmoesR,  <)uietDess,  and  s  regular  Iiabit  of  life,  snooeed  to 
confusion,  activity,  and  an  indolgeot  and  irregular  method  of  living. 
Life  wanes,  the  deMent  is  easy  and  grndual,  a  peg  is  lost  here  aud  a 
prop  there,  the  sympatbies  l>ocoine  hlunt^d,  the  intellect  <^hilled,  the 
B0cn»cs  loE«  their  acutencss,  and  "  tbe  play  lit  played  out."  What  more 
^delightful  spc«t3«le  llian  an  aged  peraou  in  full  poitsissiou  of  all  bis 
facultivH,  enjoying  life  with  the  zest  of  maubood's  prime,  appreciative 
of  lite  pleasures  of  the  table,  the  society  of  friends,  the  charm  of  music, 
and  the  iDlellectoal  feast  tliat  a  good  book  presents  to  him  I 
H  Uafeland,  in  his  "Art  of  prolong^og  Ijfe,"  advisc«  old  people  to 
*at  sparingly.  There  is  .I  great  difference  betwwn  a  "gourmet"  or 
"30«jtntt«d"awd  a  glutton.  'Hii;  pU-UKure*  of  eating  di-|>eiident  upon 
iho  aenso  of  taate,  when  eye-aiglit  and  hearing  an:  daily  becoming  more 
and  more  impaired,  tbe  possession  of  leisure  in  which  to  cultivate  their 
gastronomic  talents,  as  well  as  the  quiet  necessary  for  the  performance 
of  the  digestive  act,  combined  with  the  necessity  for  careful  nourish- 
,inent,  prohibit  old  people  from  yielding  to  any  mislnkeii  notion  that, 
caiiM'  tliey  aio  old,  food  is  of  little  conMcqncnce  to  tbcra,  and  that 
Iho  ordinary  nUes  governing  assiinilattou  and  nutrition  do  not  hold  in 
tieir  case. 
A  great  deal  of  the  immunity  of  old  people  from  sickness  will  de- 
ad upon  their  power  of  digestion  and  assimilation. 
Food  and  drink  ahould  bo  partaken  of  sparingly,  and  at  proper 
interrals  :  an  overloaded  &(oinacb,  or  a  Rtomacli  filled  with  badly 
eooked  food,  or  food  taken  at  an  improper  time,  will  ucciuion  much 
diatreae  to  an  old  person.  At  the  same  time,  it  may  lay  the  founda- 
tion for  diseaM  which  will  cut  short  a  hitherto  robust  old  age. 

If  aetaal  pain  and  danger  do  not  follow  this  f^orginj;,  it  will  prob- 
ably entail  Iom  of  sleep,  and  consi-qnent  exhaustion,  all  of  which  we 
KMk  to  shield  the  old  from,  as  we  da  the  child. 
In  the  oonnai  act  of  digestion,  tbe  consciousnesR  of  that  act  la 
'anting.  SIo«l  persons  ongaji^d  in  active  life  fail  lo  give  tbe  proper 
mount  of  time  to  eating  and  digestion  ;  for  this  natural  and  physio- 
lofcical  action  to  bo  performed  with  the  ease  and  perfe«tioa  of  detail 
which  Nature,  in  her  arrangement  of  tb«  means  for  sucJi  an  end.  in- 
tendetl,  drllberiiiiou  must  accomjany  ihr  eating,  and  tt^  of  mind  and 
body  iho  digestion  of  food.  Ilasio  when  eating,  and  activity,  bodily 
jjar  mental,  during  the  digestive  process,  are  fatal  to  tbe  object  for  which 
Food  is  taken.  It  is  only  in  q1<1  ago  (I  refer  particularly  to  America), 
9w,  that  that  Icinnro  which  is  indisponsahlo  to  the  proper  perform - 
1  of  digo&tiun  i«  obtained,  and  yet,  when,  after  years  of  tnii,  we 
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perchaoco  ibroagli  Uhj  inlicriUncc  of  a  nwitftEng  power  which 
viialilvd  us  U>  arrive  at  sixty  ywn  nf  age,  aud  ajxianl,  gn<l  tho  t 
to  reNt,  oar  ttMth  an>  gone,  our  stontacli,  from  coDstiiiii  action,  7 
uustile  to  act  with  that  promptneaa  and  energy  which  <:arl;  in  [^ 
enabled  us  to  digest  food  on  the  run,  as  it  were.    Then  the  pliyai 
i»  called  u|ion  to  vncourngc,  stimulate^  and  prop  up  by  bin  art, 
turc'n  waning  forces. 

The  niaoifesCatious  of  dyBpcpnia  iu  the  aged  do  not  vary  ma: 
ally  from  those  of  adults,  hat  the  causea  ar«  aomewhat  differrnt ; 
treatment  is  coDccived  on  a  plan  based  oo  the  age  and  life-long  babili 
of  the  piiticnt.  An  agc<I  btomsch  is  not  an  a<Tttv«  etomach.  AtMy 
charact^^rixM  its  fmutional  »ction.  Aciddigoition, gastric catarrfa,a»d 
flatulency,  are  the  leading  forma  of  dyapepcta  of  Ihe  aged.  Old  people 
have  not  io  general  what  we  call  a  liealthy  appetite.  Une  weD-knovn 
writer  has  said  that  they  eat  because  no  other  iuleresting  occa]Mtion 
i»  afforded  their  senses.  Ttiis  may  be  trae  of  lite  very  aged,  and  ii 
nndoubtedly  U  a  fact  that  ino«t  people  of  eighty  yean  and  npwu>i 
find  an  much  pleaflure  in  eating  m  iti  almtwi  any  other  occupation  left 
Utea.  The  appetite  b  often  lost  when  do  diaeaae  cau  be  diicrtti!. 
Then  is  loss  of  the  seose  of  tasto,  and  even  several  days  wiibuut  fc^^ 
does  not  provoke  hunger.  In  another  fonn,  the  breath  is  somewhat 
offcnHivo,  the  tongue  fuiTed,  when  in  the  former  caw  it  was  clean. 

Fuller  tells  xt»  that,  if  this  eoDtiniie«,  it  leads  lu  mdiIu  maraama 
or  atrophy  of  the  aged.  Some  old  people  suffer  from  a  ilifrieuKy  in 
swallowing,  which  seems  to  be  the  I'esult  of  a  pariial  paralynU  at  I 
throat ;  the  pharynx  does  not  respond  to  the  etirautas  of  food  at 
passes  OTGT  it.  Solids  pasa  more  easily  than  li<iuids.  l>egIutitioii 
more  diflieult  in  an  upright  than  in  a  horixontal  position, 

I  of  the  cnfc  of  a  man  sixty  yearn  of  ago  who  swall<iwc<l  soft  u>l 
iuoitaginoiis  preparations  with  great  difficulty,  but  wann  foo<],  SkllJ 
or  irritating  substances  gave  little  trouble.  Day  has  noticed  the  jam* 
fact^  and  observes  that  irritating  or  highly  seaconed  foods  were  fbe 
only  ones  swallowed  easily.  C'anstatt  thinks  lltat  the  abtue  of  lea  wil 
coffee  lenils  to  the  development  of  tlits  BtaU>,  whidi  he  says  is  m? 
common  in  Holland. 

Old  people  are  subject  to  aocuranlalions  of  gas  in  the  iRtesliBil 
tract,  wliieh  not  only  occasion  distress  from  orer-distention  of  the 
ntoRtnch,  censing  pressure  upward  upon  tho  displinigm,  and  ooi 
quent  interference  with  the  heart's  action,  eKjieeially  when  lying  do 
but  also  from  its  pn«nge  downward  into  the  bowels. 

DiarTh<pn  is  one  of  ti>e  consequences  of  dyspepsia,  and  HUmI 
nnn»ual  to  find  old  people  who  have  several  movcmenta  of  the  iMvsii 
daily,  without  .^ny  of  the  eihaostion  attendant  u|M>n  ordin.iry  il 
rh<eaik  Anoiber  remarkable  fact  in,  tliat  we  find,  even  in  very 
people,  a  diarriKKa  which  would  naturally  seem  to  weaken 
trate  ereu  a  strong  man,  hut  the  effects  of  which  are  not  uoti. 
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niJdeiily  we  learn  that  deatli  h^  taken  place.  Ovtrr«<r<Iing  is  a  fre- 
quent ouneo  of  ibcse  aeail«  (liarrhu»a<.  Tho  pressure  of  iiniligt-stcd 
foud  in  the  intmtinal  canal  \»  followed  by  a  sudden  purging,  without 
{ttin,  bat  «>iccc«diRgly  rvbcltious  and  diflicult  to  eo&qn«r.  Before 
tTMting  of  the  methods  of  cure  for  dyspepAia  and  itH  accom  pant  men  ta, 
miob  aa  luas  of  appetite,  difficulty  in  swallowing,  fliiiuuiiec,  constipik- 
Uon,  etc.,  there  remains  to  br  studied  tho  food  suitable  for  old  |ieople, 
the  quantity  to  be  eat«n,  and  thu  tinw  for  eating. 

It  woaM  be  useless  to  present  a  dietary  list  to  irhieli  one  shoidd 
be  strictly  conBnod.  A  long  life  of  indulgence  in  eating  and  drink- 
ing, as  well  as  diversity  of  taste,  would  preolu<lo  any  attempt  at  regu- 
lating tho  diet  of  healthy  elderly  people.  To  those  wlio  have  arrived 
at  an  advanced  age  without  any  form  of  iudigosliou,  1  would  suggest 
a  eap  of  coffee  and  a  slice  of  dry  toast  before  rising  in  the  moruiug. 
The  reason  why  tbis  should  be  served  while  one  is  yet  in  bed  is,  that 
[rery  old  people,  even  when  perfectly  well,areoft«'n  subject  to  a  alight 
fainioeas  and  nervous  tremor  before  rising,  and  the  exertitm  necessary 
to  drew  oft«n  leaves  thtmi  too  faint  to  eat.  It  takeJt  bat  a  fow  mo- 
monta  to  prepare  it,  and,  as  old  people  likv  to  rise  early,  it  is  usually 
an  hour  or  two  before  the  family  arc  pre)>arcd  for  the  morning  meal. 

A  light  luncheon  at  noon,  and  dinner  not  later  than  five  or  sis 
o'clock.  If  the  dinner  in  taken  at  noon,  and  anppor  at  six  o'clock,  it 
will  be  found  to  cuit  the  iinbils  of  tho  aged  better  in  one  iray,  as  oUI 
people  love  to  retire  early.  In  most  countries,  among  civilized  nations, 
the  praetiee  of  crowding  three  roealn  into  the  twelve  hours  or  more  of 
daylight  has  grown  to  be  such  a  habit  that  it  acems  a  heresy  to  sug- 
gest eating  when  hungry,  day  or  nigbt ;  oevertlieleM,  t  would  suggest 
to  the  healthy  and  not  too  aged  person  to  forget  the  '•  bugbear ''  of 
"not  eating  before  retiring,"  which  compels  many  a  person — otherwise 
disposal— to  paos  ten  or  twelve  hount  with  the  stomach  in  a  eollapsci] 
condition,  while  during  the  other  twelve  it  is  couHtuntly  distended 
with  food.  I  would  say  to  the  aged,  eat  sparingly  and  eat  frequently. 
Let  your  food  be  light,  and  easily  digestible,  but  eat  when  hungry, 
wbetlier  it  be  twelve  o'clock  at  noon  or  twelve  o'clock  at  night.  Aged 
people  are  light  rflcepcns  &'><'  often  wake  up  during  tho  night  with  an 
intense  craving  for  food,  and  a  good  plan  is  to  have  a  cup  of  bouillon 
uA  a  cracker  on  a  at.ind  near  the  bed.  The  broth  can  be  readily  heat- 
ed by  an  alcohol  lamp  in  five  minutes.  This  simple  habit  will  often 
prooare  hours  of  nninterrupt<ti]  slamhor,  which  would  otherwise  he 
pwaed  in  restless  longing  for  daylight  and  breakfast. 

1  have  said,  eat  sparingly  and  frequently  ;  eat  sparingly,  because  the 
digestive  action  is  not  to  strong  as  in  earlier  life,  iinr  in  the  demand 
for  large  qnantitiea  of  food  so  urgent.  Fat  frequently,  for  several 
reaaona.  The  digestive  organs  are  not  then  burdened  with  large  qnan- 
Utiea  of  fond,  and  dispose  of  it  with  greater  aase^  A  moderate  amount 
of  food  In  the  stomach  gives  a  feeling  of  comfort  and  quiet  to  a  pcraoa 
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•  whoce  Holo  oooupation  may  be  *  little  reading  or  knitting,  or  oTcn 

rnoUiing  tX  all,  when  exlreino  a^«  is  reached. 

The  kind  of  food  to  be  eut«u  vnriuH  with  tite  condition  :  if  tlic  ol4 
penon  nc«da  building  u)>,  the  murv  nutritive  food*,  th>i  in,  tliu«6  con- 
taining the  gr«at««t  amount  of  nourislimeni  to  a  given  volume,  tlio 

I  groatoHt  |>roponion  of  assimilative  matter ;  if,  on  tbe  contrary,  it  i* 

^  tiec«stiar)' to  encourage  the  digestive  action,  weaelecl  glimulating  food. 
In  this  connerlion  I  sliall  «]tiote  from  an  eminent  French  auihorit)r : 
"  An  ago  ndvaiicvN,  not  only  is  ouc  able  to  bear  wtUi  impunitj'  food 
which  ia  pitinant,  [tangent,  and  mom  vxeiling,  but  tho  ut>c  of  theiio 
latter  foods  is  neoeaaarj  to  tbe  ]>by Biological  oouditions  acquii'cd  by  tlie 
'organs  of  digostioo.' 

I       "Thin  alimentation   becomes  especially  ncccuary  to  individual* 

-  vbom  rcnidenoo  in  grrat  citio.  aedenlary  life,  am)  eoniSning  work 
tMlMuatA  in  a  grvat  mcuMure  from  Uie  natural  conditions  of  lif<-,  fouud 
in  free  air  and  bodily  cxerciae,"  Willi  regard  to  the  use  of  wine* 
or  liquor  by  tbe  agod,  I  would  say,  if  there  is  a  proper  time  in  the  lifo 
of  a  man  when  he  should  ose  Btimulating  drinks,  tliat  time  is  wba  be 

^bas  arrived  at  a  good  old  ag<i. 

'  A  glass  of  sherry  or  bnrgundy  during  dinner  often  aids  digesUoa 
wonderfully.  When  tbe  tongue  is  pale,  and  tbe  desire  for  food  abscoC 
a  "nip"  of  brandy  will  stimulate  the  stomach  into  secreting  propfrfv. 
This  condition  of  atony  or  eluggishncas  of  action  is  not  at  all  URiimiL 
A  glass  of  niilk-puncb  at  niglit  oft«n  goes,  as  a  very  goo<l  and  exceed- 
ingly teniperate  old  Udy  once  said  to  me,  "  to  tbe  right  wpot."  Coff« 
is  a  natural  drink  for  the  aged.  Its  mildly  Blimulattng,  soothing  qnili- 
tifti  dirpclly  indicate  it  aa  a  beverage  for  the  old.  tias|>arin  tclte  h< 
that  "  cofloo  lian  tli«  property  of  rendering  the  elements  of  tlic  Wi).' 
more  stable,  and  thus,  if  not  affording  iiourisbmeut,  it  diminidkes  ibt 
waste  going  on." 

Tho  origin  of  ronny  dyfipepsias  in  tbe  old  will  be  found  iu  the  1"^ 
of  the  proi>cr  nieatin  for  the  complete  masiication  of  their  food.  Tl)* 
loss  of  their  teeth,  and  the  neglect  to  replace  that  loss  with  artilicijl 
onea  until  a  dyspepsia  is  established,  will  often  entail  a  long  tnua<J 
ills.  A  set  of  false  teeth  will  fomctime^  remove  dynpeptio  trauUett' 
long  utanding.  ITie  teeth  with  metal  platw  (platinum  or  gold),ll- 
tbougfa  more  expensive  than  rubber  or  celluloid,  are  to  bo  prefem^ 
3Iastication  must  bo  well  performed  even  if  the  food  is  not  vtiry  solid- 
Tbe  one  golden  rule  is  to  eat  slowly. 

Soma  old  people  have  idiosyncrasies  about  certain  foods,  wkith 
ntnst  not  be  overlooked,  ^lilk  is  one  of  the  mont  easily  digested  '^ 
foodii,  on  account  of  its  various  constiiuentA,  and  can  be  taken  wkrt 

^aothing  else  is  permissible.    Kgga,  soft-boiled  or  raw,  arc  easily  digeft- 

wtA.  Oysters,  fiih,  and  Iamb,  folloa-  in  about  the  order  named.  11«*, 
mutton,  and  fowls,  and  whcnten  bread,  occupy  about  tho  same  tine  in 
digestion.     I  have  met  with  two  forms  of  dyspepsia  more  frequvDtl; 
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than  u»T  otben  in  prescribing  for  old  |)eo|>Ie — tbe  Mid  Torm,  wber« 

there  is  an  excem  of  acid  found  in  tbe  stomach,  and  the  atonic  form, 

wb«ro  tlicrv  in  »]ug:gi8li  action  of  thi>  murona  mcmbnuii:  of  tiio  Htom- 

ach,  and  tliti  time  for  digestion  i»  gn-atly  longtlii-niil.     lu  ui-i<l  dy»pi'p- 

Dr.  Ringer  recoroinendfl  the  use  of  giyceriDe,  slating  that  an  old 

ntlcman,  npon  learning  that  glycerine  prevented  milk  from  taming 

our,  concluded  that  it  would  be  just  the  thing  to  prevent  "  himself 

from  turning  noiir."     I  fajivo  v»taA  glyceriito  combined  wilh  cliarcool 

^iritb  considerable  suoocas  iu  rcmtnlying  tbia  form  of  dyspepsia. 

■       DUal«  nitro-muriatio  acid,  a  batf-teaspoonful  in  a  clar«t-glan  oC 

Boater,  immediately  after  meals,  breaking  np  tbe  wvaker  acids  and 

^BftSording  tbe  niiturul  acid»  of  tlio  stomach,  is  an  exceedingly  ii»<;ful 

^kvmcdy.     The  atonic  form  of  dyxpfipna,  combined  with  luMt  of  npjiv- 

^■tiie,  rtjqtiirea  quite  a  diflercnl  treatment,     l^e  stomach  \s  feeble,  aud 

^needjt  stimutatlug ;   two  or  tJireo  grains  of  cap»icain  with  one  balf- 

^Egnun  of  aloes  in  a  capsule  will  excite  it  to  action ;  the  constipation 

V which  often  accompanies  this  form  will  be  obviated.     When  there 

are  accnmnlations  of  gas,  charcoal  tablets  an  hour  or  two  after  meals 

generally  gire  great  relief ;  hut  it  is  not  a  good  ]>lan  to  keep  up  tboir 

tm;  pvrmanvnlly,  as  it  tiMidt  komewhat  toward  con  uti  pat  ion.     Klcctric- 

iiy  ia  ibe  great  tonic  for  these  debilitated,  relaxed  atomaebs.    Tb« 

aympathetie  nervous  eyetem  ia  rehabilitated,  and  the  most  marvelous 

effects  are  often  produced.    The  apathetic  condition  of  tbe  intestinal 

track  is  diwipan-d,  tbe  Hvcr  poum  ont  itfl  bile,  und  life  seemii  to  move 

on  again.     Alkalies  taken  before  mv.ilN  stimulate  ihe  flow  of  tbe  ga«^> 

trie  juiocft.    Slight  fatigne  often  spoila  tbe  appetite,  and  lowers  the 

digestlre  power.    Nothing  so  securely  rerivoa  this  aa  a  glass  of  wine 

before  toenK     While  mnall  ({u.iniitics  of  alcohol  aid  digestion,  larger 

qnantittrs  rrlarxl  it  and  encourage  gaatrio  catarrh.    The  quantity  of 

winv  or  brandy  most  be  small  when  taken  for  this  purpose. 
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TTT'E  allnded  in  tbe  March  number  of  the  "Slontbly."  to  the  fossil 
V  V  scorpions  recently  diiacovere^l  in  the  Upper  Silurian  formations  of 
Sweden  and  Scotland,  recognir.ing  them  as  the  most  ancient  specimens 
of  land  or  nirbn-atiiinij  animals  yet  found.  The  subject  Ims  sint-cgninvd 
a  new  int.ri-it  ihroiit^h  the  discovery  of  a  still  older  fossil  of  an  insect, 
anil  by  these  onr  knowledge  of  the  land  of  the  earth  and  of  some  of  it« 
inhabitants  is  carried  hack  by  at  tc4i)<t  two  immense  geological  periotU. 
t'c  therefore  give  place  to  a  fuller  account  of  the  discovvrics,  with 
portraits  of  these  newly  found  oldest  inli.ibitants  of  (be  solid  part 
f  tin;  globe,  collating  the  facts  and  borrowinj;  tbe  Ulustraliona  from 
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tbc  Frt-nch  and  KngtUh  scientiflc  journaU.  ScorpiooB  h&A  nl 
be«n  found  qmt«  sbanduitly  in  tfa«  loweat  cmrbonireroas  atrau.  11m 
firui  palipoxoic  epeciiiien  that  cnmc  to  liglit  ( Ci/rl'ipfilA/iimus  atntar) 
WM  foiiml  in  the  cwil  fontiatiyn  qI  CbomK',  Bolu-mia,  und  WM  d«- 
Mribcd  by  Cottnt  Slerabeif;  in  1835.  Three  yean  liter  another  bcoc- 
pion  {Stiffoiabit)  was  described  from  the  same  locality.  Tltc  nut 
diseoveries  were  AmericaD,  and  were  made  in  the  eoai-uirui>Dm  of 
Illinois,  of  tvo  grnera  which  Meek  and  Worthen  deitcribed  ah  K»f^f 
(dawn-s(.'(iq>ion)  aiwil  Maxonia  (from  Mazon  Creek,  where  tliey 
ten  found).  In  1873  Dr.  H«nry  Woodward  showed  tkat  Eoteorpivt 
'remains  occurred  in  the  coal-measuTee  of  England  and  in  tlie  earboo- 
iferous  limestone  of  Scotland  ;  and  in  \i^\  Mr.  Itenjaoiin  N.  Pcaeh 
described  a  coiwiderablo  Dumber  of  scorpious  which  had  been  obtained 

tlw  oBlcen  of  the  Geological  Survey  of  SvotbuK)  from  the  lo' 
tiferous  rocks  of  the  Scotttsb  border.     In  his  jiapcr,  which 
{Kiblished  in  the  " 'I'ranMctionB "  of  the  Koyal  Society  of  Kcliobii 
be  pointed  out  the  general  resemblance  and  almost  equally  higli 
ganizatioii  of  thcKO  uicient  scorpions  and  those  of  tbe  pres«nt 
and  eipressed  regret  that  Meaxnt.  Meek  and  Worihen  bod  ipren 
name  of  JSotcorpitu  to  their  specimens, "  for  the  dawu  of  iIiq 
family  must  have  been  at  a  much  earlier  period,  and  we  may  bopo 
their  remains  will  yet  turn  up  in  tbe  Devonian  and  Silurian  plaiU'l 
when  thmo  come  to  be  thoroughly  Bcarehwl." 

Tliis  |irc<liction  baa  been  verified  in  the  diiwovery  of  ihi?  Scotch 
the  Swedish  Silurian  foa»ils.  lite  Scotch  scorpion  was  dtvicovcred 
by  Dr.  Hunter,  of  Carluke,  who  obtained  bis  specimen  frum  LtMins- 
bagow,  in  Lanarkshire,  in  June,  1883 ;  bat  the  Swedish  professor,  UaA- 
strbm,  although  a  year  later  in  discovery,  antid|hiitC4l  him  iu  annouix^ 
ing  it  and  in  publifihing  the  description  of  his  foasU. 

In  a  letter  of  November  24,  1884,  to  M.  Alphonse  HtlmhEdwanl-'. 
Professor  Lindntr&m  saya  of  bla  acorpion  (I'ig.  I) :  "The  apccimeu  i* 
in  sufficiently  good  preservation,  and  shows  the  chitinoiu  brotni  of 
yellowiah-brovm  cuticle,  very  thin,  compressed,  and  corrugated  by  ibe 
prcMuro  of  tbe  soperpoeed  layere.  Wc  nn  diKtingaidi  the  eephi^)- 
thorax,  tbe  ab<Iomen,  with  seven  duntal  lamintv,  and  tbe  tat),  consietbg 
of  six  segniciitH  or  ring?,  the  last  narrowing  and  sli&rpuning  tnio  ih 
renomoua  dart.  The  sculptun-  of  the  surface,  consisting  of  labcn^ 
and  longitudinal  keels,  entirely  corresponds  with  tliat  of  living  k<v- 
pions.  One  of  tlw  stigmata  on  the  right  is  vitulile,  and  olcariy  d«in«- 
Htratea  that  it  must  hare  In-longed  to  an  air-breathing  antraal,  and  \ht 
whole  organitation  indicates  that  it  livtd  on  dry  land."  ProfHw' 
Lind»tK>m  points  oat,  as  a  feature  of  great  importance  in  the  coofom*- 
tion  of  the  animal,  the  existence  of  four  paird  of  thoracio  feel, 
and  pointed,  resembling  the  feet  of  the  embryos  of  serrral  oth<T 
chentvs  and  animals  XVtn  tlie  Campodta.  This  form  of  feet,  he 
marks,  "  no  longer  exists  in  tbe  fossil  scorpions  of  the  carbomfi 
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formatioD,  the  ap[>endicn  belonging  to  wliicli  reMmble  tlio««  fnand 
in  the  KorpionK  of  our  own  djty-."  Tliui  (i|)eciw  has  been  namctl  Paha- 
ophontua  nvneius. 

The  Scoltiitli  speointen  (Rg,  2)  is  described  by  Mr.  Peacb  in  "  Na- 
lure  "  u  being  about  an  inch  and  a  half  long,  and  lying  on  >U  back 


on  tiie  stmw.  "  lu  cxpratixl  vcntnl  aorface  Amvn  almoet  overj  ex- 
tern^ orgnn  that  can  be  seen  in  that  position,  and  in  this  way  acrrea 
to  auiiplfmttiit  the  evidence  supplied  by  the  SwediBh  Bpecimon.  Aa  in 
lb«  Dortbcrn  iodiTidual,  the  fint  and  Mcond  pur  of  appcadagca  of  ibe 
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ocphaln-tlMn-az  in  the  SooUub  example  are  efaelate,  bat  the  palpi 

Dot  iiuiio  so  robust    The  walkin^^-liiubs,  thoagh  not  to  duiDpy  it,  in 

P.  nvnciut,  iiUo  t«nDioatfl  in  a  singk'  ctavr-likv  H)iike.    Th«  urangv- 

(oent  of  the  ttemam  sbowa  a  large  {wiilagonal  lA&ni  (tudiaxtrroilc), 

ugiintt  which  Hie  urcdge^baped  eoxx  of  the  foanh  pair  of  walking* 

Bimb«  abut.     The  coxx  of  the  third  pair  twund  the  peDt8f;onal  plate 

fwong  its  apper  margios,  and  meet  in  the  [ui<I-lini<  of  the  body,  where 

tlicj-  are  finniy  united.    Ilie  eoxx  of  tJio  fint  two  pairs,  as  well  w 

the  bawva  of  lJ>o  palpi,  arc  drawn  aside  from  the  c<!nt«r  lino  of  tlic 

body,  Kbowiag  Uiat,  a«  in  remtit   Hcorpions  these  atone  wtve  nun- 

berned  in  mauduL-ation,  or  nUber  tb«  aqneezing  out  of  the  Juicet  oj 

Rhe  prey  ;  from  the  circumstance  of  these  being  drawu  aside,  the 

pBedial  eves  are  seen  pressed  up  through  the  cuticle  of  the  gallct, 

and  a  Ht-diy  Ubmm  (camerosiome)  appears  between  the  baaes  ut 

chili  C4TIL-. 

"Ucliind  llie  pcntngonai  plate  and  tlic  cox»  of  the  hindmost 
there  sncceeds  a  (>pac«  Hhapvd  like  an  inretted  V,  where  the  test 
tbin  and  wrinkled  id  the  line  of  the  long  axis  of  the  body.  It  is  jut 
along  this  lino  that  the  trunk  or  abd<>nu-n  most  easily  separates  fnun 
the  c«phalo-thoTax  in  recent  KCor|>ion!>,  and  it  U  at  oa«e  apparent  llul 
the  trutdc  in  this  case  is  as  far  separated  from  the  cophalo-thonx  at  it 
«nn  well  be  without  being  detached,  fiimilar  longitudinally  vrinkloi 
akin  is  Men  to  unite  the  dor«al  and  ventral  »cntes  up  tbe  whole  njjtt 
tide  of  (he  trunk.  At  the  iiiu-rior  angle  of  the  inverted  V  there  hang* 
downward  a  narrow  bifid  opi-rculiim  fianked  on  each  side  by  tlte  comlis 
which  have  each  a  broad  triangular  rachis  set  along  its  lower  t4gt 
with  the  nsnal  tooth-)ike  filaments.  The  eomlis  almost  hide  tlw  &¥t 
of  tlie  four  ventral  scleriles,  which  bear  the  breathing  apparalm  In 
recent  scorpions,  notwithstanding  which  all  four  of  tbvse  exhibit  on 
their  right  aide  undoubted  elit-liko  stigmata  at  the  usual  |>lao«B.  T^ 
tiftb  vi-Hiral  scute  of  the  trunk  utiddcnly  cunlracts  posteriorly,  and  to 
its  narrow  end  is  arliculatitd  a  Imig  tail  of  five  jointa  and  a  poison- 
gland  with  a  stiog.  These  joints  are  all  const rurt«.><l  on  the  usr 
principlu  a«  those  of  recent  scorpions,  and,  as  tlie  arttaolar  auTfaces  tit 
more  highly  faceted  on  the  dorsal  than  on  the  ventral  as|Wct  (a  fot- 
tion  of  the  tail  of  the  specimen  lying  »i<lewi£e  allowing  of  these  a^ 
•ervations),  there  can  l>e  no  doubt  that  the  animal  was  iu  the  habit  if 
carrying  the  tail  over  the  head  (so  to  speak),  and  etinging  in  thesam* 
manner  as  its  recent  congeners."  'ITieso  charact«n<  lire  chown  in  tbf 
accompanying  illutlration  (Kig.  2).  which  is  on  the  same  txaie  as  llii* 
of  the  figure  of  the  Swedish  example  (Fig.  I),  via.,  about  twice  tl* 
natural  sii«. 

The  animal  ia  snpposod  U>  havn  wandered  to  the  N>a-)ihore  in  uaiA 
of  food,  and  there  been  imbedded  in  marine  strata.  I'roni  ibewir 
pletcne^S  of  tlie  remains,  it  is  evident  thai  it  can  not  hare  IweD  eW 
ricil  far  out  to  aca  ;  thv  rocks  of  the  ftimiaiion  in  which  the  fossil  «iL 
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lud  abound  in  Enrypterida,  or  fovib  of  a  crustacean  nlliod  to  the 
^g-crab. 
f  Of  ibe  recent  discoverj"  of  earlier  Silurian  imcotit,  we  have  tl«  fol- 
rini;  itccount  given  by  At.  Cliarles  UroDgnian  to  the  French  Aoud- 
of  8<!ii'iioe8 : 
t"  FoMil  iu«cct«  bavo  Wcd  found 
\  ihc  Gorbouiferouii  airais.    llie 
kl-beds   of  Commentry   have 
nuhed  some  thirteen  hundred 
cimen*,  and  Mr.  Scaililvr  liit^ 
cribrd  jtix  s]>ftciRteiM  that  wero 
d  iu  tho  DeTonian  b«da  of 
Brunsnick ;  bat,  antil  rery 
DDtly,  no  reprwentatire  of  tlint 
ha<)  been  dMcvt«d  in  uny  of 
mora  aneii>nt  formatioiu.    M. 
tuv  tlld,  a  |>rofe!)sor  in  tbc  School 
[Mines,  has  phown  me  a  [liece  of 
Idle  Silarian  Kaodstono  from 
\w»,  CalroiloH,  twiaring  a  di»- 
iraprcMtiou  of  an  insccfa 
ag  {Fir.  3).    The  state  of  prefl- 
ration  is  not  perfect,  but  we  can 
distinj^isb  mo«t  of  the  ner- 
lion.   T\\e  wing,  whicli  w  about 
ty-Bvo  milliiiietnw  tutifif,  be- 
to  a  U'lttiil,  an  insect  of 
cockroach  family.     The  hu- 
field  is  broad,  and  npon  it 
■  bo  BWin  the  snpiTior  liumeral  Tain  ;  the  inferior  humeral  rein,  bifur- 
1  at  il«  »tr«nuly  ;  the  vitreau  or  moiliau  vvin,  Ukcwisc  divided  into 


Fio. »— rn«n.« 

rork*  of  Ijfi' 
ftmiiil  by  Dr.  1 L 
dUaulcn.) 


■-»■    %i'ii[|;fl[ifl. 
Mi^n^ac4  two 


~    I  fm*taM\  tn  •  pins  uf  SUoilu 
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Ttu.  t.'-KnraBATToii  or  Tin  FoHti. 
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branches ;  the  uppAr  oiiil  lower  disooidal  toIra,  with  their  rcry 
lii|iM  diviiiuus  meeting  ag^  at  the  end,  Just  as  they  may  Elill  be 
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seen  to  do  on  some  living  SUUta  ;  and  we  can  folloir  tbe  : 
vhicli  ill  ticarly  straight  an<l  extends  almost  to  the  end  of 
togctlicrwiili  till;  vcillarj'  vein*  pnmUrl  to  it.  Tliu  rvmarkablc  fcnlarv 
wliich  diNliuguiiihcs  tbis  impretuon  from  the  wiu^  of  all  oUiur  blailM^ 
living  and  fo«siI.  is  the  length  of  the  anal  neiraturo  and  the  soant  width 
of  the  axill.iry  fit-M.  Among  the  bUttids  of  the  coal  period,  the  Pt-iyg- 
noHatlirui  FriUchii  (Hew)  uid  the  Gerablatlina  /atctffvra  (Scuddcr) 
have  a  nerTation  a  little  resembling  thai  of  our  Silnriun  wing.  \ft 
piapoae  to  name  tbis  ancestor  of  the  Siatta,  Palaohlattina  DourUUi, 
ID  honor  of  IVofoHwr  DouTilI& 

"  Geologists  regard  u  identical  the  saodstonM  of  May  and  Jiir(]aes 


no.  K— tiTDN  Bi.iTTx,  Eifltf  ind  lcwa'.e(I>ial*rv  damltMX  fr. 


In  the  CalTAd(H>,  and  place  tltem  in  the  Middle  Silurian,  while  the 
Bchista  of  ilif.  Inland  of  UotUand  belong  to  the  Upper  Silurian.    0^ 
blatln-wing,  then,  must  be  regarded  as  older  thnn  the  scorpion  di-^ 
by  I'rofessor  Lindstrfira  and  the  other  limtlar  ecorpiou  from  the  (  . . 
Silurian  of  Lanarkshire." 

Besides  th<'  (.engraving  of  tlic  actual  FodsII  wing  in  Fig.  8,  wb  p^ 
in  Fig.  4  an  iiU-al  n-storation  of  the  same  ;  and  in  Fi^;.  B.  for  «•• 
]>ariBon.  a  representation  of  a  living  blatta  from  Mexico,  the  miaiiN 
of  whoso  wings  nearly  corresponds  with  that  of  the  CoMJl. 
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■sketch  of  professor  s.  p.  l angle y. 

Bi  sow  ABO  S.  nOLDBN. 

IVK  been  asked  to  write  a  sketch  of  tJie  life  of  Profeeaor 
U^ey,  to  aooompany  his  portrait  in  this  number  of  "The  P<^o> 
EeDee  MoDthly." 

nietlilng  of  the  life  of  ori^ry  Kcholar  ui<l  of  cverjr  i>uIiHc  man 
p  to  bifl  aadienoe  ;  wbiie  uo^t  of  that  personality  wbicb  endctars 
it  Us  friends  is  their  privste  poHaeasion,  not  to  be  sot  forth, 
t  vithiD  narrow  limits. 

ofossor  Langlejr  vm  bom  at  Roxbnry  (now  Boston),  Angnst 
iU.  Like  many  anotlior  liMttoii  l>oy,  ho  wax  Mnt  to  the  Boaton 
Scboot,  where  Latin  and  Qreek  simI  Ittlte  eUe  was  tangbt. 
jtiD  and  Ureek  was  repated  to  be  the  snm  and  end  of  leanings 
Urvard  College  seemed  to  show  dim  perspectives  of  mora  Latin 
irwk.  It  was  no  wonder  that  young  Lungloy,  whose  grntuR  lay 
U  notber  dircetinn,  nboiild  look  about  bim,  after  his  graduation 
kbe  adiool,  to  leu  if  ihc.ru  were  not  some  practicable  way  in  which 
lid  pnraae  tbooe  roeebaiiitral  and  a«lrt>numioal  studies  that  already 
Mdnated  bim.  He  had  little  inclination  to  enter  college,  and  the 
igH  in  aatronomy  proper  were  very  rare  in  those  years,  even 
tlm  BOW.  Since  be  was  ten  years  old,  he  had  been  reading  and 
ing  wtronoray,  makinf^  xmall  tclt-scopcs,  nnng  these  and  others, 
r&rions  Ruect-NN,  but  iilw:>yii  with  ardor.  The  practical  i|iiv«cioD 
W  to  sbaiM!  Iiis  life  waa  one  that  bad  to  be  solved,  and  a  variety 
|Mi  led  to  bia  determination  not  to  go  to  college,  but  to  become 
^  mgiDeer,  Here  at  least  was  a  profeasion  whose  basis  was 
imatical,  and  in  which  mechanical  tastes  and  acquirementa  wonld 
icopo.  80  the  pnu'tire  of  cnginccnDg  wa»  begun ;  special  cir* 
■aces  forced  him  into  architecture,  and  for  some  years  this  wa« 
nniL  I'liese  were  dnll  yeara^  mosUy  S]>cnt  in  the  We»t,  where 
I  time  there  were  few  opportunities  to  display  any  real  ability  in 
letM&t  calling. 

lere  ia  tittle  doubt  but  that  the  long  and  dreary  hours  spent  over 
mwing-tabic  were  an  admirable  though  tedious  preparation  for 
ries  of  astronomi<-al  dt'liTieatioiu  which  haro  been  of  m  solid  a 
I  science.  But,  finally,  in  the  lack  of  rcnl  opportunities,  arohi- 
B  eeased  to  be  a  profession,  and  became  a  business,  a  means  to 
mply. 

1864  Langley  felt  the  necol  of  some  marked  change  in  his  life, 
B  ^nt  the  grenlor  part  of  the  years  18&1  and  1865  in  Europe. 

1865  be  returned  to  America,  then  thirty  yean  old,  end  found 
If  flntiraly  freo>  for  the  first  time  in  bis  life,  to  follow  his  own 
ttioos.    So,  at  thirty,  instead  of  twenty,  we  find  him  as  one  o4F 

I,— S9 


♦" 


T3S  POPUlAJi  SCJSlfCS  MO^fTBlY. 


the  regnlu-  aanitaaU  at  th«  Harvard  CoDc^  Obwnitory.  Frxtm 
time  forward  ho  belongs  to  wtronouaj',  ahboagh  many  an  oImIxoIi-  «tf 
yet  to  be  overcome  before  he  could  freely  exercise  his  epecUJ  and  high 
talentd. 

After  a  few  months  at  UarrarJ,  Lanj^loy  was  offered  ibe  poritioB 
of  Profeasor  of  Uatbcmatica  at  the  United  Statin  Naral  Academy  at 
Aaoapolls.  Before  the  war,  a  Kmall  obeorrmtory  had  been  founded  it 
Aanapolis  by  ProfeMor  Chauvcnot.  It  contained  a  Rit-iuch  equatorial, 
and  an  esqniute  meridian  oirde,  by  Kepsold,  with  which  Chnuveuel  had 
already  made  aomoobsemtJona.  The  removal  of  the  Academy  to  New- 
port and  the  rc«ignatioa  of  Professor  Chauvonet  left  tiics«  instrumoiU 
unnged,  and  it  wa»  lanj^Iey's  fint  bu»incs*  to  remount  t]icm  and  to 
|>laoc  the  small  obeerratory  on  a  woriclng  basiiL  The  next  yi-ar  wu  an 
appreotioeship  in  the  practice  of  astronomy.  In  1667  I*rofesBor  Longley 
was  invited  to  become  the  Professor  of  Astronomy  in  the  Western 
Univenity  of  Pennsylvania  (at  I^ltshurg),  and  to  take  charge  of  iu 
»pbflervatory  on  one  of  tlio  high  hills  ocrOM  the  river  (Allegfasnf 
pOty).  The  previous  hiittory  of  the  obwcrvatory  had  Kfn  a  chock- 
ered  one,  and  its  equipment  was  in  the  last  degree  inadequate  >ihI 
incoroplele:. 

It  bad  been  btiilt  in  a  good  futuation ;  there  waa  a  dilapidated 
dwelling-house  on  the  grounds;  the  oheemtory  building  itself  nai 
ihvro  ;  an  equatorial  of  thirteen  inches  aperture  was  mounted ;  bsl 
this  woo  alL  Everything  was  bare  ;  the  equatorial  waa  not  provided 
I  with  the  necessary  apparatus;  the  observatory  was  entirely  («)ptx. 
^except  for  a  tabic  and  throo  ehairs  ;  and  the  professor  was  expects^ 
to  be  active  there,  while  at  the  same  time  he  was  to  attend  to  the  fifl 
duties  of  a  choir  at  tbe  college ;  no  sssisunta  were  provided,  and  t^ 
observatory  bad  no  income  1  It  is  hardly  possible  to  conceive  a  lilnt 
tion  more  tantaliEing  and  less  hopefuL 

A  way  out  soon  »«ggc*lcd  itMlf.  For  the  prosperity  of  the  ob- 
servatory some  definite  incnmo  wa«  ewrnttal,  and  it  was  absolute^)' 
requiute  to  earn  this.  What  baa  an  observatory  to  sell,  that  1^ 
bostness  men  of  I^ttabnrg — the  railways,  the  iron -mast  era,  tbe  gla«- 
foundcrs — will  bny  ?  Clearly,  the  only  thing  they  want  is  the  correct 
time.  But  will  they  pay  for  it?  This  was  what  Profc*»ur  Langlc? 
eet  hinnelf  to  provide,  and  by  1809  tlic  full  system  was  in  suecesstil 
uperation  and  yielding  a  fair  income  to  tbe  ohserratory.  For  sta* 
^ean  before,  certun  other  observatories  bad  established  more  orka 
complete  time-services  (at  Albany,  Washington  and  ehiowhcre),  Im 
tbe  system  at  Allpgfaeny  was  the  roost  complete  and  elabomtc  of  as;, 
aod  tlM  first  which  was  looked  to  for  an  adequate  support  of  an  otwM" 
rotory. 

Besides  regulating  tbe  public  time  of  Pittsburg  and  of  numnw* 
private  offices,  the  observatory  provide<l  tlie  Uandard  time  for  (k* 
wbole  system  of  railways  centering  in  Pitt«hurg,  and  daily  sent  (ante- 
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^atiCAlly  by  electricttv)  tfae  beala  of  ils  standard  clock  over  the  tele- 
graph Iinp4  from  Now  York  and  I'hiladi^lptiia  wont  as  far  as  Cinoionati 
and  Ohicsgo,  north  to  Ijtkc  Eric.  »n(l  sonth  to  Wwliington.  Thia 
Ejrstoni  IK  RLil)  in  fall  op«nition,  and  ho*  alvaya  iiuu&tajiu.-d  a  high 
cliaractcr  for  accuracy. 

The  United  St*tai  Coast  Survey  organiud  several  parties  to  ob* 
serve  the  total  ccliiwes  of  11569  mid  It:)70,  and  Professor  Laogley  went 
to  Oakland,  Kentucky,  in  lHd9,  m  a  inoniberof  the  party  of  liia  friend 
ProfcMor  Winlock,  Director  of  Harvard  College  Obm^rvatory.  In 
](jBO  hb  station  waa  upon  the  very  «dge  of  the  shadow,  aod  thu 
object  of  his  obe«r%'ation  was  to  detcraiiue  the  limit  of  total  e<?1ifi«4-. 
In  1870  the  station  assij^nod  to  Professor  Langley  was  at  Seres,  in 
Spam,  where  he  determined  the  polarization  of  the  solar  corona  to 
be  radial. 

During  the  year  1870  the  affairt  of  the  obsertatory  began  to  a«- 
samfi  nich  a  shape  that  aome  time  for  original  work  in  astrouomy  M-aa 
available.  The  success  of  the  time-service  had  created  a  small  fund 
oDt  of  which  tho  more  pressing  needs  of  inslmmcntal  equipment  were 
provided ;  and  Profomor  I^nglcy  now  Ix-gan  a  period  of  the  most 
incOTMnt  work  on  the  minute  .Hudy  of  thu  r<:-atures  of  tlie  snn'e  disk. 
Tbo  attoation  of  his  obacrvatory  at  Pittsburg,  where  dcnsv  clouds  of 
•moke  and  dust  and  dirt  obscure  the  heavens,  and  the  meager  state 
of  his  instrumental  equipment,  almost  forced  him  to  take  up  th« 
study  of  the  bod,  which  has  light  enough  to  penetrate  even  a  Iltt^ 
bac%  Cog.  Fortunately,  this  study  demanded  very  few  auxiliary  pieces 
of  apparatus  :  the  telescope  ban  to  be  directed  apon  the  tun,  its  motor- 
clock  kee]>s  it  constantly  iioinCuKl  upon  the  «ame  spot,  and  tliu  obaervcr 
has  to  follow,  with  in&nite  diligcnco  and  patience,  the  elusive  details 
which  the  moments  of  best  vision  may  allow  him  to  glimpse.  Two 
very  important  and  rare  qn:»lifications  are  also  necessary.  The  observer 
moat  b«  entirely  uhpixjuilircfi  and  impartitd  ;  recording  tliat  which 
he  sees,  whether  it  ia  expected  or  not,  and  recording  nothing  wliich  he 
doe*  not  see,  no  matter  bow  6nnly  \\\'.  may  be  convinced  that  it  ought 
to  be  visible.  This  is  the  first  qualification— one  of  unusual  mental 
CMUtitOlioQ  ;  and  the  second  is  one  of  imiisiial  mitnual  skill.  Tb« 
observer  must  bo  able  to  delineate  the  most  extraordinary  and  complex 
tletAils  jniitly  and  ourreoUy.  Both  of  these  unusu.il  qual  ill  cat  inns  Pro* 
feasor  I.AngUr  posseose*  in  a  marked  degree,  llix  well-known  and 
most  beautiful  drawing  of  a  "Typical  Sun-fqwt"  illustrates  this.  This 
hm»  since  been  copied  in  very  many  places,  and  it  has  received  the 
rerf  highest  praise*  from  all  compeletit  jndges. 

Profeasor  LangleyV  earliest  piiblishod  paper  on  the  aun  (Pehruar}-, 
1874)  may  br  taken  as  a  typ<-  of  his  \>v*\  work.  It  poneases  that 
liarJly-detinablo  quality  by  which  we  become  aware  that  it  waa  written 
from  a  full  mind.  Ii  is  only  fifteen  pages  long,  yet  we  are  not  oon- 
Bouitu  nf  nnilue  brevity.    One  has  a  sense^  in  reading,  that  every  state- 
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tncnt  of  fact,  or  every  expression  of  opinion,  is  based  upon  a  fanndRd 
single  hiRtanoPS  like  ttio  otio  which  is  cboscn,  or  upon  a  hun<)r'  ' 
earring  jndgniDnis.  It  h  nnt  that  yon  arc  overborne  by  wttj;  i  ' ' 
convinced  by  cbnracler.  Tbiit  tno«t  important  paper  came  at  eixtlf 
tbe  rifrht  time.  It  first  (lumniarisea  tbe  works  of  otUcr  recent  ohMf^ 
era,  which,  though  important,  had  left  tbe  sahject  in  an  ontin'ly  tt- 
8itti»rying  condition,  and  then  proceeds  straight  to  tbe  mitijcel  Ip 
hanJ. 

The  minute  detail*,  both  of  tbe  goticnl  solar  Korfaoc  and  of  (b< 

^estraonlinarily  complox  spoilt,  arc  one  by  one  satisfactorily  n 
Icftcribed,  with  iodicatjons  of  the  phyaioal  oonditioas  to  ■ 
<  due  ;  and,  tinaliy,  the  general  bearings  of  all  (his  on  tbe  r> 

■Isolar  theories  are  briefly  »et  forth.     We  may  fairiy  say  ihm  ■' 
is  fundamenUl.     It  treat*  of  a  anhjecl  of  which  little  bail 
ntely  known,  and  it  leares  this  iinbjeci  in  a  satiiifactor^'  ami  pti\^ 
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iditioa.     Four  yvan  of  Inbor  on  tliia  <iubj«ct  liad  not  failed  t^  sug- 

many  other  reM-arcfai-n. 
A  dcuiled  Undy  of  the  distribntioD  of  Uie  beat  of  tb«  so)u-  sur- 
IVH  begun  about  this  lime,  bj-  inpans  of  th«  tbermopile,  and  was 
:)y  rewarded  br  tbe  discoTery  of  nn  iinknowD  therm o-cbroic  av- 
in  tbe  sun's  ntmoepberc,  Hucb  ihat  it  tnn»initH  tbc  ligbt  K^a  ivadi- 
tban  the  heat,  owing  to  the  diHerence  in  wave-leogtb.  An  iutvr- 
dtiitg  ooDscqncnco  of  thia  a«tiou  ia  that,  if,  at  anjr  time,  the  sud'h 
Uinovpbcrc  nhoald  grow  tiiicker,  the  color  of  ibo  sun  would  tend 
.tovard  n^d  ;  if  ihinner,  tbeo  toward  blue.  TbeHe  change*,  which  are 
powible,  raggest  interesting  cxplaiiationit  of  some  of  tbc  phe- 
of  the  varUbto  Stan.  Tlie  glaeiul  epochs  on  tbe  e«rtb  tuay  be 
loocteil  with  ohangw  in  ibo  »olar  atni(>!i|ibere. 
In  1877  we  find  aitotlier  outcome  of  tbe  series  of  measures  of  ihe 
beat  trom  various  parts  of  the  sun's  disk,  and  especially  from  ib<.' 
umlir»,  ete.,  of  eun-spota.  Tbe  periodic  changes  in  the  spotted  urcii 
nf  the  solar  disk,  which  had  long  been  kuuwn,  induced  the  inquiry 
"briber  change*  in  tbo  omownl  of  spotted  surface  bore  any  relation  to 
^Utigea  of  temperature  00  the  earth's  surface. 

The  result  of  the  extremely  delicate  measnres  of  Professor  Langley 
M  plainly  to  the  conelusion  that  the  ilir/irt  ^tH  of  sun-spots  on 
trrmtrial  temperature  is  fcnKible  ;  tbiil,  when  the  spotted  area  is  a, 
utuimani,  ihv  tempcnlttre  ts  on  that  aceouni  lower,  and  tbe  eonvcric  ; 
but  that  tbe  total  direct  effects  of  the  periodic  ohanges  in  the  spotted 
ma  on  tbe  earth's  mean  temperature  are  extremely  small,  not  more 
Ihui  a  change  of  three  tenths  of  1°  C.  in  eleven  years,  and  not  less 
thta  ooe  twentieth  of  1°  C.  The  indirtrt  effects  are  not  here  eon- 
lidored. 

A  thermopile  nned  In  connection  with  Ihe  moKt  sensitive  galvanom- 
eten  it  an  extremely  delicate  instrument ;  and  Allegheny  Oboervatory 
low  poMeaaed  a  moat  complete  outBt  of  (his  sort. 
Bat  the  most  important  and  pressing  queationtt  in  aolar  physics 
led  a  means  of  measnremcnt  of  heat  still  more  di'lirate.  ^Vhen 
S  question  to  measure  the  heat  radiation  from  the  different 
parts  of  the  ma'»  disk,  tbc  tbermopile  was  adequate.  But  if  the  heat 
from  one  of  theae  parts  is  spread  out  into  a  beatrspectrum  several  feet, 
or  even  yards  long,  it  hecome«  necessary  to  devise  new  means  of 
■•waring  tbe  minute  differences  betwtMM)  the  varions  parts.  8ncb  a 
derioe  is  tbe  bolometer,  which  consists  of  two  systems  of  extremely 
thin  steel  or  platinum  strips.  Through  these  two  systema  an  chctric 
nnent  paMca-  A  sensitive  galvanometer  conneet^'d  with  both  sys- 
Ukb»  kotp*  It*  needle  steady  wlicn  ttio  currenu  are  eqnal. 

If  one  Ryttem  is  now  expoxed  to  heat  radiations  while  the  other  ia 
proteeted  from  them,  tbe  temperature  of  tbe  fint  is  raised,  iu  electrio 
reiiaiaace  ia  iocreasvi),  and  the  battery-CQTrenta  through  tlio  two  syt* 
lema  and  tliv  galvanotneter  no  longer  balance.     Tlic  galvanometei- 
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needle  tlivn  tnores,  adiI  Uxo  amotint  of  tliis  motion  meaeorea  Uw 
amount  of  beat  dititurijance.  Tho  KeiuiUvciicaa  ttf  tfao  tnstruiticDt  it 
from  ten  to  tfairty  times  greater  tbao  that  of  the  mo«it  dtOicat^  t))«T> 
mopilea  possible,  sihI  iu  coustancT  apecUll]^  liu  it  for  it«  work.  Tti« 
yean  1879  and  1880  were  given  to  perfecting  this  new  and  powerful 
instramnnt.  Somo  of  ifai  (iret  mulbt  wcro  to  »1k>w,  hj  direct  expen- 
tnent,  ibat  tlie  naximam  of  beat  in  the  normal  iipcctnia)  ww  in  th* 
orange,  not  tbe  in/ra-red  (then  an  iDtereatiop;  fact) ;  and  that  tbo 
solsr^Kinatant,*  aa  delermiDed  by  preTiona  methods,  was  docidodl}- 
too  small.  Tbe  moet  suitable  metbods  of  determioing  tbis  important 
€OH*tant  were  pointed  out. 

In  18dl  ProfoMor  Laiigloy  organ!?,^  an  expedition  to  the  top  of 
Slount  Wbllncy,  in  Califomia,  for  tbe  purpose  of  ap|>lying  these  new 
methods  nnder  Lbo  most  favorable  condttioos.  llie  eipenvcs  of  tbc 
expedition  were  jointly  borne  by  tbe  United  States  Signa]  Service 
and  by  the  private  sabsoiiption  of  a  wealthy  gcotlcman  in  Piit^burg, 
who  h»d  now  for  MMn«  jtauv  tnlcen  tbv  greatest  ioterest  in  tbe  rr- 
aearcbes  of  the  observatory,  and  whose  libcnlity  bad  provided  maaj 
of  its  instmmnits: 

Ilia  name  ought  to  be  hero  mentioned.  lie  baa  mat^riuUy  Biile>l 
scirncD  in  tbe  moet  Uberal  and  tbongbtful  way  ;  hot,  againHt  bis  oi- 
prcsH-d  wish  that  he  should  be  nameless  in  this  connection  (as  Le  ii 
in  hundreds  of  other  kind  dc^dlt),  I  have  no  right  to  contend. 

'ITie  most  important  single  reault  of  the  previpiid  ox|HTim«nti<  v\<h 
tbe  bolometer  bad  been  tbe  establishment  of  Uw  fact  of  telcctirc  uA- 
torptioH  of  tbe  solar  rays  by  tbe  earth's  atmosphere,  llie  results  of 
tbis  action  are  so  important  that  I  may  be  permitted  to  quote  frcnn 
Professor  Langlcy  an  plcmunlary  ex  position  of  them.  He  says:  '-Our 
obMrvalions  at  Allegheny  bad  ap|>earpd  to  show  that  the  atmosphoi 
had  acted  wiUi  scU^ivt  absoriitiun  to  an  unaalioipatod  degree,  I 
ing  back  an  immemte  proportion  of  tbe  blue  and  green,  so  tbst  wli 
was  ori^nally  the  stronpest  had,  when  it  got  down  to  us,  become 
weakest  of  all,  and  what  was  originally  weak  bad  become 
strong,  tbo  action  of  tbe  atmosphere  having  been  just  the  convena^ 
that  of  an  ordinary  uevo,  or  like  tluit  of  a  sieve  which  sbonlil  ke 
back  Binalt  panicles  analogous  to  the  abort  wave-lengibs  (tlie  bine  i 
green),  and  allow  freely  to  pass  tho  lai^  ones  (tbe  dark-heat  mp)- 
It  seemed  from  these  observations  that  tho  atmosphere  had  not  menJjj 
kept  back  a  part  of  tlio  *olar  radiation,  but  bad  totally  cbangtd 
composition  in  doing  eo — not  by  anything  it  bad  put  in,  but  byi 
seleotive  way  in  which  it  bad  taken  out,  as  if  by  a  capricions 
gence.  Tbe  reeidne  tliat  had  actually  come  down  to  ns  thus 
in  proportion  was  what  we  know  familiarly  as  *  white*  Ugbt, : 
white  is  nof '  tlie  sum  of  all  ibc  radiations,'  as  used  to  be  langkl,  i^ 

*  Tba  antoBat  ef  h«st  rcealTod  fram  tbe  ana**  nj*,  fnlliag  perfmt&etS^  ■  j 
sqasn  mette  o(  tW  npfx*  aarfsec  ot  Oio  Mnh*«  ■uiiM|iluin^  bi  •  mlniile  of  don. 
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KMmbles  the  pure  original  miligUt  Ivm  than  the  electric  beam 
wbich  haa  oomo  to  ua  through  r«dduh-colorc<l  gtn»««  rcMnibIc§  tho 
original  hrightiiMs.  With  this  visible  beat  wa^i  iiicluclcd  thv  Urge 
amount  of  invUibie  beat,  and,  if  there  was  any  law  obnerrablu  to 
this  'capricious'  action  of  the  atmosplutrr,  it  vrsa  fonnd  to  be  HiAm, 
that,  ibroogboat  tlw  wfaole  range  of  th«  known  hcat-epcvtmm  the 
large  vare-lengtba  pasted  with  greater  facility  (ban  tlie  shorter  ones.'' 
Tlw  effect  of  this  adective  abcorptioo  on  tl>o  vinbk  nyn  is  to  cut 
iMit  lh«  nhorter  waTo-lenglhs  ptoportionally  more  ;  so  that  to  an  cyo 
outaide  of  the  earth's  atmosphere  ihe  ran  would  be  far  bluer  than  to  os. 
Od  the  heat-r»3r8  btkcQ  together,  tho  tot^l  amonnt  of  the  absorption  ia 
very  }^at,  far  greatco-  than  had  boon  previously  supposed.  I'rofesMr 
Langley's  eitpcrimenta  give  a  very  great  increase  in  the  amount  of 
solar  bent  reaching  the  earth  over  prnvious  deter  mi  nationti,  so  that  for 
exnmpli;,  according  to  him,  the  solar  ra<liatioD  in  enffiuieui  to  annually 
mdi  an  ioe-«bell  one  hundred  and  seventy-nine  feet  thick  all  roond 
tbe  earth.  According  to  previous  determinations,  one  hundred  and  ten 
feet  in  thicknc«i>  could  bn  melt«d.  But  while  IVofeesor  Langley  finds 
a  vastly  greater  amount  of  beat  Mup]>liod  by  the  sun,  his  law  of  tlie 
elective  aboorption  oomes  in  to  profoundly  modify  iu  terrestrial 
manifestations.  Were  tAere  no  «uch  telective  abtorplion,  the  temper- 
atuTt  of  (he  toil  in  the  tropic*,  tmder  a  vertiail  tun,  yccaiUl  jtrohtMy 
not  riie  to  that  of  tht/retzing-poi$U  of  mercury.  "  The  tftmpt-rature 
of  this  planvt,  and  witli  it  tbe  cxislonoe,  not  only  of  the  human 
race  but  of  all  organic  life  on  the  globe,  appears,  from  the  results 
of  tbe  Hount  Whitney  expedition,  to  depend  far  Icsa  on  the  direct 
aoUr  heat "  than  on  the  hitherto  neglected  quality  of  selective  ab- 

^^■orption. 

^H      The  bearing  of  tbe  observations  at  Monnt  Whitney  on  a  great 

^^nmbcr  of  important  questions,  the  temperature  of  the  sun,  tbe  radia- 
tion from  tbe  sky,  et«.,  etc.,  can  not  be  hero  considered  for  want  of 
■pace.  'ITic  solnr  Bpectnim  previously  known  wan  but  half  of  that 
mapped  out  by  tlw  expedition,  and  there  is  good  reason  to  believe  that 
Professor  Langley'a  oUervaiions  have  now  revealed  the  whole  of  it 

^H  "ne  partial  remits  of  these  investigations,  published  from  time  to 
^^hne  ia  foreign  periodicals,  have  done  much  to  make  Professor  Lang- 
^^b^konored  in  other  conntrios  than  bis  own.  In  1882  he  wax  invited 
^^^^dress  the  Kriti«b  A»ociatioa  for  tbe  Advancement  of  Science  at 
ftonthamptort,  and  did  so,  Hii*  paper  on  that  oceasion  reminds  one 
of  tlial  of  Ft^bruary,  1874,  in  the  astonishing  fullness  of  experiment, 
thottght,  and  judgment  nhieh  seems  to  lie  jn»t  back  of  tho  sentences. 
It  come*  (ntm  a  full  mind.  In  the  spring  of  ISSr*  Profc»«or  Langley 
goes  to  England  at  the  invitation  of  the  Koyal  In^itution  to  lecture 
befoTKit. 

There  are  many  other  most  interesting  researches  of  Professor  Lanf^ 
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ley's  vbicb  sboold  bo  rafcrnid  to  htm,  were  it  not  : 
Uia  obMrrattont  on  tlw  moon'*  hctt ;  on  the  solar  i 
the  BdinmH  nf  Pike'a  Peak)  ;  bis  dirc«t  comparisor 
tb«  moltcu  tneul  of  a  Beawmer  converlvr ;  bit  invmti 
Ktaa,  X^e's  Peak,  and  Mount  Wbitoe;,  on  the  comi  > 
great  altitudm,  all  d<»errci  more  than  tbis  brief  notU' 

HU  pnblUbcd  AcientilJR  {uipcrs  bto  very  nnnioro<^ 
more  important  of  these  follows  this  artiole.  Tlivru  v. 
rate  papers  in  th«  yean  from  1809  to  1^85.  B«Hii]G<< 
tinea  have  contained  many  more  popalar  articles  ;  .: 
lecture*  at  tlic  Lowell  Inntitutc,  tlie  Pcabody  Institni 
have  been  moat  sueccasruL 

Professor  Langley  is  a  momber  of  tlio  National 
esoea  and  of  nnmeTous  American  and  foreign  bo<l' 
the  recognition  of  hoDorary  degrees  from  variou- 
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'  A  t^Ktaocs  roimoAL  TtsoisoT. 

TUERB  b  no  more  hnportaat  anbjecl 
for  «o<iMilorMiaii  in  tbu  prMwnl 
dtt7  ttwo  tliat  vUoh  U  InTolcod  In  tbe 
^fowtioB  wfagtlMr  lb*  power*  of  gOTcm- 
Dt  onglit  to  ba  AXUndcd  or  natricMd. 
teadtoer.  w  «*«S7  om  dimI  bo 
linran,  i*  toirud  oxteailoii,  not  r«atri»> 
|tlan,  u)d  oD«  oS  oar  oooUnponriM, 
I  "Cbriatiui  CnioD,'^  sdbU  a  eotre- 
OBdoBt  who  mggMU  natrictkin  bj 
■lUag  bim  tbit  lio  la  "abost  bilf  a 
iitai7  beUmd  tbe  liiaea."  Tlio  uf 
1  form  offonraiaaDt,  it  proooeda  to 
r,  b  ntliMij  deapodtm,  th«  next  ia 
of  poGoo  rafobtloa;  wUle  the 
dbpeoHtkiD  under  whieh  w« 
now  IIto  Is  ooo  of  indoatrlal  w*-aftinr 
lion.  UovemiDenl  U  "  orguiiMd  to  do  '< 
tot  tbe  ooauDnnttj,  bj  commtintl;  ec- 
tiOQ,  wbatercr  it  con  do  bettor  in  thst 
wBjr  tlian  in  naj  otber."  Thb  la  e  little 
an^raMieal,  SQggestlng  as  it  doea  tltat 
"itOTwnmMit''  tnigtit  proceed  in  a 
graM  nvaj  other  wars  tlian  by  com- 
iBDllltj  BOtiun;  lint  wo  mtj  perhap* 
•Home  (lie  niunultig  to  be  tliat  ijuvem- 
meitt  ii  omaniMHl  to  do  for  tbo  oom- 
nmnlij  whatercr  ean  be  better  done 
tliroogb  ita  tgnaej  than  br  aaj  form  of 
private  eflort  or  eDlerpiite. 

The  Bnrt  ol)|ectlon  we  make  to  tlila 
poattloD  la,  that  a  great  dtal  of  ambl- 
goily  altnobM  to  llio  word  "better"  aa 
here  otiiiiloyed.  The  reaooreea  of  the 
GavNumttat  are  prartionlly  boandkea; 
and  tliat  tbe  Qovemmeut,  witli  bonnd- 
lees  meana,  ahenld  do  a  partlcolar  work 
"bett^'*th8nltwoa)d  be  done  by  pri- 
vate Individual*  with  limited  mcAna, 
ii  nut  quite  decislTo  of  ttm  qiiMtii>n 
whether  the  Go  vera  in«nt  »honld  uDder- 
take  tbe  work  or  not.  Anything  ciui 
be  done  well  If  money  withunt  atini  is 
npptiod  to  it;  but  the  qawtlon  romabML 
Are  gorerQueiitcnetboda  of  doing  work 


rean^beBelSdal  to  tbe  people  t  IftU 
OovorMiwot  tiDdertoolc  to  tnaaage  iB 
tlie  private  gardena  is  the  coaMry,  m 
tlie  ODdenttDdlng  tbat  it  might  l(*y 
wbaterer  taxea  were  aiftaaary  tnr  tlir 
pmpoaa,  ao  doubt  then  miuhi  U  « 
oonaiilorablo  improreincat.  on  tbeat» 
age,  la  the  way  in  wbieh  Uwm  bI 
flower  -  bttU  Mid  regetaUe  patte 
woold  be  keft.  It  would  ufce  tiM  la 
orgaabe  the  neeaaaary  vniy  of  gviba- 
en  and  laborer* ;  but  tba  thing  eoril 
probably  b*  aoooiBpUdied  tn  tba  Mil 
There  wostd  be  fat  pUcM  for  the  peli- 
ttdana  and  derkshlpn  without  numbir. 
En  addilion  to  the  artnal  outalda  wofr 
era;  but  the  vast  mocbinewouIdaoOBff 
or  later  bo  brought  into  motion:  and 
then  iM  doubt  Mne  people,  earned 
away  by  tbmr  adtntrattoa  for  the  gnat- 
er  nniforwity  of  gorcmiaent  wei^ 
would  procUim  that  tbe  princl|de  of 
atate  manaflcraent  had  aoofod  aiiiitia 
trlomph.  Bnt  meaawbUe  wberewooU 
tbe  rooaoy  rorae  fhxnl  VonU  tta 
whole  qoeatloD  of  expediency  be  doiid- 
ed  by  pointing  to  the  fact,  if  it  w*n  i 
fact,  that,  on  tbe  average,  gaiduu  wtrt 
kept  ID  bettor  ahnpo  by  the  Goren- 
luent  gardeoen  thuii  llicy  h>d  betn  !f 
the  prirata  ownenl  Wouhl  noi  ilx 
qneatjon  of  ecooomy  call  loudly  fei 
mnaldeTatlcot  And  would  hnelbta 
further  qurstion  whether  Qovenmas 
wiu  not  (loinK  more  barm  by  dimiaiib- 
tng  the  power  of  todivido^  laitialire 
than  it  wa*  doinit  fn>od  by  kniiiS 
hedgea,  and  borders,  and  walka  in  »■ 
porior  trim  I 

When,  therefore,  wcht'arof  Gotc» 
mont  dointt  tbin  or  that  thing  •*  belttr" 
than  private  enti^rpriw  would  do  it,  «l 
alioold  like  to  go  bdow  tbe  ■urfaN  (^ 
thinga  and  ezanhie  a  little  Into  yoAtt- 
tylag  qoMtioiu^  eeoaomical  aad  menl 
Erery  one  acems  to  adinit  that  a  U- 
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would  do  outain 
r "  tian  the;  are  doo«  by 
OoTsmnwit  Wby  ia 
,  tfaat  1T«  wtU  not  bear  erf  aajr 
It^oiiam— that  oar  repnipsDoo 
{Do*oicnt  dtapothm  in  aonroolf 
ttt  OUT  Npngiuooe  to  a  par«lr 
ilMf  BooaoM  we  bolii  that  tbo 
ibatter,"  aa  applied  to  tbe  work 
ispotum  of  uij  kind,  in  a  nrj 
'"bcOer";  cod  that,  wbilo  c«f 
■wSolal  tfpecA*  ot  tbe  Dstional 
|bt  be  improTcd  under  *iieb  a 
;lli«  deep  am)  abldiog  iotereaU 
inntry  wonld  mffer,  VoII,  wbet 
Imt*  to  learn  lo  tbat  eooidtlimg 
l^attoebw  to  all  goTcmmont  ao- 
lUd*  of  th«  apliMV  whidi  pe- 
'  beionfy  to  KOTernmeRt,  tbe 
lOP  of  tbe  commonitir  from  for- 
iA  of  ladivldoab  from  private. 
Job.  All  garerniiicnC  antion  U 
^pnlaorj  character;  all  lakes 
koMtbing  from  tbe  Ubortj  of  the 
la) :  all  naailf  tn  tbe  «aj  of  tbe 
WHU  davetopraoot  of  tho  aiten- 
f  doing  wbitt  tlio  Guveruiuunt 
aarilj  uad«nak«a.   Social  bonda 

knit  bj  wliat  tbe  GoremmeBt 
Ik  iocbd  bo»da  are  knit  bj  er- 
plopment  of  pr)v«t«  <nt«rpri9^ 
IT  epotttanaoiu  derelopineDt  of 
|A  eadi  for  Boalal  parposes.  If 
tMit  tDAiuged  ov«r7t.)iing  for 
)0ej  in  th«  tm*  orgaolo  seaea 
IWaae  to  vnA.  Tlie  indiriilaiil 
fiad  fabnaalf  at  ererj  torn  fat« 

wiU>  a  great  meehaninn,  and 
Mt  lunger  bare  the  aeaae  ol  b^ 

to  a  Hviim  t&d  growing  ^a- 
I  ii  eurf  to  aoeor  at  tbeao  ideas 
g  "bait  a  cetiUrr  behiai]  tli« 
;  bat  wtioeT«r  doo«  »o  ibonld 
Mr  that  at  leoat  one  lUuatrioua 
nd*  waociated  iriih  tbom,  and 
b  Bot  venal  to  dt«  tbe  anthor  of 
rMbetio  Pliiioaopbr  "  ai  a  man 
iba  rear  of  ibe  woiU'ii  intellect' 
■ch,    "Democrary."  w«  are  told, 

tbeae  noUona  behiiMl.  end  will 
■1m  them  np  a^aiii.    What  d»- 


tnocracy  will  or  will  bot  do  fn  the  fb- 
tiire  it  ia  rub  t»  oMorl ;  for  onr  own 
part  we  ronture  on  no  predictlona.  Wo 
abonld  JiMC  with,  howaror,  to  rviaark 
that  it  Mttlua  no  qoeatieu  of  rigbl  or 
wrong,  tratli  or  error,  to  8*7  that  "d«- 
mooracj"  baa  dono  •»  and  to.  !>«■ 
mocracr,  w«  prMume,  b  Dot  lafalUblei. 
Tbeee  abetracttons,  bowevcr,  ara  moat 
miideAdtiis.  Tell  nt  tbe  exact  Imtti: 
tliat  a  eertaln  comuiDnltj  liiln^  under 
eertain  inatitntionf,  and  at  a  oertaiD 
«tng«  in  \ui  ljit«lleolu«l  and  moral  d^ 
relupDieat  baa  tontad  Ita  back  on  a  [lar- 
tloaUr  eat  ol  ideaa;  and  wc  *ball  not 
only  know  prccUel;  wbat  too  moan, 
bat  shall  alau  be  able  to  utiiuuto  tbe 
importance  and  valoe  of  yoar  state- 
m»ut.  Bnt  t«Il  a*  tiiut  tho  nbalnu'lion 
"  doroocraoy  "  hn»  dono  tlio  aaiuo  thing, 
and  we  aro  entitled  to  reply  that  no 
abntroction  in  curable  of  any  suoli  eo* 
tion. 

On  t)i«  prinoiple  onr  contemporary 
hiu  laid  down,  it  i*  impomible  to  .-hij  at 
wbat  point  at«t«  actiuQ  should  cease; 
for  tho  more  iho  rtale  nndprtnku*  tho 
more  it  ia  impollcd  to  undertake.  To 
add  one  new  function  to-day  la  to  pre- 
pare for  tho  addition  of  a  doicn  wiUiin 
a  few  years.  Take  the  case  of  the  Kng* 
Itih  Gttvomm«nt.  Ilnnng  tho  poat- 
offlco  under  Ita  oontrt-l.  It  was  led  to 
make  nse  of  the  poiU'OfHoo  oruani/ntion 
for  the  iwuo  and  payment  of  money- 
ordent.  Tbea  followed  tho  e«tablieh< 
mcnt  of  post-utlice  Mviaj^-bauks;  tbcs 
Ibu  absorption  ot  ihu  telugrnph  system ; 
than  the  eatablifhnient  nf  n  pnrcd-do- 
Hroty  and  general  «pr<.'*i  busiucM.  On 
the  Oootinvnt  tho  poBt-offloo  rollcct* 
debta,payinew(paperiiobiM.-riptions.Bud 
carries  nionoy  in  very  mnch  tho  anmo 
way  aa  tbe  eiprem  coniponica  do  liere. 
Where  la  thia  kind  of  tblnjc  to  atop  I 
The  larKor  tho  organiaation,  the  greater 
lli«  temptation  to  apply  it  in  aonio  new 
way,  or  to  accoraplifh  by  maaiia  of  it 
■nme  new  ot^ect.  There  are  tboae,  bo 
doubt,  who  think  this  increaaliig  inSii' 
ont«  and  interfvrenee  \A  goveninMot  a 
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hoficftl  (igu,  oad  wbo  look  forward  to 
tbe  day  irb«a  got^nuntnt  will  bvIm 
ii]N>n  all  th«  grvai  linoa  of  iadnftt?  sikI 
foret«r  break  ifae  power  of  prhrat««n- 
WqirlM;  bat  f«<w  latelllfent  persona  in 
Ihia  eotintry  are  of  tliu  turn  of  miad. 
Ve  woald  Utercfon  say  lo  ifaoaa  wbo 
witib  to  prMtrvo  apoo  tliit  oontiaant  a 
»ocl«l]r  alive  ia  nil  its  |>art«  aoid  full  of 
iadirlduid  initiative  and  rvMKiroo,  to 
beware  how  lh«j  pive  bocd  to  tbe 
aednctlTo  docirlac  tliat  guterumcDt 
ahotUd  BiMlttrtakc  wlMtercr  it  can  do 
"  better  "  tfaaa  prtvale  f odlvldaak  Wo 
miflfai  pay  too  doer  for  haviii|[  our  gar- 
dcD-walkii  rDllod  b/  (coTtrautent  rollera, 
and  too  tl^ar  in  inauj  otber  waj«  for 
tbo  alleged  buatrliti  of  official  rale. 


Tmc  KcT.  nmtj  Vtii  Bcvcltar  baa 
woftblly  crowned  bia  (pbndid  career 
a*  •  liberal  reUnloaa  rel^nner  bj  an< 
noanoing  auil  enterins  upon  a  aeriea  of 
<)i»eoarwB  to  bis  ooopregaitoo  is  eipo- 
aill'>o  and  tlufmBe  of  tlie  doctrine  of 
ovointion  la  Us  rriigioua  aipecu  and 
beeriofpi.  Tbe  taking  of  ttib  nobte 
ftaud  in  a  fonnHl  wn^  at  tbe  preaeut 
time  U  nodoabUill;  lb»  nkosl  momeat- 
<>v(  act  of  bU  inteHectaa]  and  prafta- 
•lonal  )ir«.  At  a  time  wbea  moat  raeo 
are  worn  oRt  and  read*  to  rellre,  wbio 
entbnaiasm  U  uaiully  cIiIIIm!  and  opin* 
io4ia  Imcoiuo  hardened  and  SBndaptlva, 
Ur.  Beecbor  stritmi  into  a  new  field 
with  the  Bre  of  ;oalli,  and  lakee  tli« 
leadenbip  in  a  moveracBt  of  roligloas 
rvfonn  of  <|iiit«  incalcalable  taommt. 
Be  ooramitM  himaelf  koldl;  and  broadly 
to  tbe  most  eomprebcrnaire,  far>r«aoli- 
Ins,  and  rerotutlonar?  truth  ye*  oatab- 
liibed  by  ancooo,  and  whicb  carries 
witfa  it  a  total  reooottractinn  of  tbe 
nilMiona  of  sdene*  and  reH)i>oa ;  and 
tliia  h*  does  In  oppotitioB  to  tbe  ntr- 
row-mlndcdDon  and  dull  Indiffbrvnce 
of  tbe  conmiudty,  and  more  etpeciallj 
to  tbo  otyanlMd  tjoioranc*,  the  Mcred 
CndiUona,  tlm   inT«tcrata    prtjadiccs, 


the  biitotry  and  tho  intolerance  of  llie 
tfaeologioal  world.  We  oonfMa  to  to- 
sflected  adutralion  for  tbe  aagactiy, 
tbe  tDdc^endeaou,  lb«  wxmge,  tbe  loy- 
alty lo  oonedeBoe  and  to  irutli.  tlist 
bate  prompted  Ur.  lloecher  to  laks 
tbia  brare  md  tjgpMcaiit  itepi. 

UndoBblodl/  b«  bas  nndertakea  a 
ve*7  diflieolt  lank,  and  bo  la  awarv  thai 
h«  bas  not  niDcb  cblld'a  play  before 
him.    But  there  aro  itnpnrtAnt  adrsn- 
tagea  tn  bia  poeitioii ;  and  the  fini  •< 
theae  tt,  Us  (ndepoBdenoe  of  rclifiioe* 
organitatioiiB;  be  bas  lo  reckon  oiily 
with  bis  oou^regMlon.    In  TRrioiif  n- 
speeti^  DO  doubt,  his  awlienee  i*  bat 
poorly  cqutpptd  to  sppredato  the  ralaa 
of  fact*  and  tbe  force  of  re*wiinBg  eo 
the  wttjeet  of  erolation.     For  it  mtMt 
be  reraombcrcd  lltal  tbo  proof  of  thai 
grMt  princli'le  Is  not  of  a  kind  to  be 
given  to  an  unliutrQcted  pu«on  at  a 
rittlait     It  is  tbe  divervity,  bwI  wid* 
eoocurreiice,  and  comaUtlve  confltMa- 
Ijon  of  tbe  ovidmcea  tiuu  pro  the  ottr- 
whelming  force  of  demouiraUoa  lu  tiie 
theory.    It  ntnst  be  aiwuniM  iLsl  Ur. 
Deccbcr's  ooagregaHon  has  not  bwa 
very  well  prepared  in  tbe  pbDoeqihy 
of  evidence,  any  more  iban  they  sre 
familiar  with  llie  tetenoee  from  iiLiHi 
the  proofs  an  derived.    It  eonaisla  dI 
brifftii,  intctUtcfnt  peopto,  whoa*  nwa* 
tal  cultivation  has  be<en  cbicliy  in  lii- 
eralore,  politicN  and  theology;  wUh 
in  proportion  to  ifaelr  profiduney  >a 
tbeee  witl  they  rank  low  in  sdaMA 
knowing  little  of  Its  fscU  and  leM  li 
lis  tjiLril  and  roothnd. 

Kevorthetca*,  Ur.  ])e«c]ier'a  taap^ 

gation  baa  had  a  very  raluable  tai 

I  luporlaBt  prcforatioa,  which  will  !<* 

j  pretty  sore  to  nrry  them  with  bin  la 

,  tbe  presMt  moTcmcBt.     Evoiatiai  !• 

by  no  nxans  a  thing  of  yeitcnla}  «iti> 

Mr.  Beecher;  be  bas  lontf  b«en  oa  Ik* 

road  to  h.     Tlie  doctrine  nf  pMlgR* 

has  been  one  of  iho  favorile  and  wA 

powerful  ekmcBla  of  bis  proocUaiftf 

a  <itiart«r  of  a  otnlary.     It  bat  bws 

tbe  key  to  hi*  ihcolapcal  phnoMtT' 
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A  lilt  fwipU  bnro  been  Inioed  into 

:h  fmtnilluiljr  irith  tAa  conrvp- 

t]«ii  M  ui  all-lnterpivtii)]^  |>riDnpl«  in 

ImUi  tliiMiogj  and  politic*.    Y«t  «v»- 

lutioii  b  oalj  tbe  Mpaiuiou  koA  full 

sdMitiBe  olacklalion  onij  tridor  swMp 

'i  api>JiriAiiun  of  Um  id«a  of  prayrMS. 

for  is  lltoro  aiiftbiiig;  now  in  erolu. 

iHi  more  fatal  to  ortliodozf  tli&n  tbere 

aa  a  geiMration  ago  in  Ibe  fine  raira« 

dinfgaocM  from  tbe  oU  rigid  dogmatio 

■jratetii*  in  romKiiixinic  a  pTCBre«lTe  elv 

m«ut  In  r«ligfon.    Mr.  Bvcchcr  and  hti 

people  h>T«  boi>a  thoEawlrea  wolred 

tnto  tlMir  |>re»enl  pomtion,  nad  nifht 

f  uralsfa  an  ol>Ject-le*Mn  in  thu  law  of 

derelapai«nt.    Tbcro  will  prnbabl;  be 

mure  troabl«  in  accepltiift  Um  uoiror 

niHM  flppro)irint«  to  th«<  liter  atage  of 

fmwUi  than  there  bu  bran  in  aatimi- 

latiiqt  ttie  imiiorlvlng  trulb. 

W«  RiinjtratuUtv  Mr.  BMch«r  on  hli 
b)tr«pid  tvurAC,  and  bia  ilrtomiiaation 
to  bring  his  pi]||ilt  liiio  barmiHir  witli 
ihoie  rervUtinn*  of  teioooe  that  a  rere- 
kliaping  tli*  IboDgbt  of  tli«  ngo ;  and 
WB  cotntncnd  hit  viample  lo  tho  uu- 
nuffoitt  derg^mm  wlio  give  tbnir  pri- 
«slO  flMMtt  to  •TolutltMi  doctrine,  and 
then  gn  on  proranlgnting  tli«  old  b«lEots 
^trani  iletke  (acred  to  aniiqtuiied  error. 

^^^^    sfaeAoma  n  too  rmy. 

^       At  a  meeting  of  tlie  UaaandioMtt* 

TMoben'  Anaoriatbtn,  beld  a  abort  time 

,  ProndeM  Eltot,  of  narrard,  apoke 

•troof  tenna  of  the  siuatialMoi7 

•r  of  the  gr«at  majoritr  of  the 

bii^-Khoola  of  the  Common- 

waollh.     flat  of  n  total  of  (wo  Imadrcd 

and  tweitir-eight  tach  mJiooIh, MVMity- 

[Iwo  odI;  ha<l  aa  many  us  IbrM  tcnch- 

,  and  Ihe  whotc  to^olber  tent  udI; 

haatlred  and  ninuij-nino  olaclrnt* 

[ta  Iho  rnll*<i:a  of  tb«  Stale  daring  tbe 

'  last.    Tbn  itmple  fact.  PrMident 

ERol  BtAtea,  1*  thil  the  in«>orit7  of  tbe 

nehonb  am  not  III  tn  prcpnr«  yonths  for 

natriraUtion  at  c«llcir«,  thoagb  in  tbe 

atill«-*clu)»l  ediira- 


» 


tion  tliat  it  a  rooognimd  part  ol  tbtlr 
function.  "  It  baa  been  the  polkjr  of 
the  Board  uf  Kdiication,"  wo  ara  told, 
"  to  onv-oaTOgv  Hnall  towns  to  wtablMi 
Iii^th-Hciiuuls  in  order  that  aa  Urge  n 
pvrc(Tntag«  a*  poesible  of  tlie  popala- 
lion  may  buro  ft  adiool  bigber  than  tho 
graminar' school  withiB  «mj  reach." 
That  potioj  baa  bocn  *o  for  snoconful 
thai  or«r  ninety  per  cent  of  tlio  popu- 
lation nominnlly  enjoy  the  privilege  In 
quntiuu.  Tbe  reMtt,  however,  is  n 
tliiiiniiig  nnd  iaipo*wlgfaing  of  the  edn- 
calion  just  in  proportion  to  it*  vitcn- 
SioD.  Iiov4Diy-flve  of  llie  high-schools 
nru  maintunvd  in  towns  of  1cn>  than 
fire  hundred  fomilltii.  Nearly  bnlf  of 
the  whoto  nnniher  csistlng  haTo  1ms 
tliun  lixty  pupils  uiu'li.  TrcKiduut  Eliot 
DaCiirallj  culls  tnr  such  a  rliange  in  the 
III IV  n«  mny  enable  tivn  or  three  or  four 
euiullerlowna  tu  eslublinli  n  joint  schtM)!, 
and  employ  in  rendering  ii  really  cffl- 
clciit  tho  fund*  nliicb  now  nr«  more  or 
leas  frittered  away  upon  the  tualote- 
nnncu  of  two  or  more  wc^k  nnd  ineffi- 
cient iivLo<>U.  tie  hIki  augj^ests  thnt 
the  uolItTgea  shoatd  meet  the  tcboolii 
hnlf-wny  by  eaialllBhing  liberal  ays- 
tvinsof  options,  HI  that  no  utiidrnt  need 
be  debarred  from  the  liigli«r  advantages 
lliat  tile  L'ollegm  afford  br  biE>  iiittbility 
In  pass  an  entranee-eiaminniion  In  one 
or  two  Hul^enta  in  which  be  fceli  no 
Interest,  and  which  he  baa  no  idterior 
intention  of  pnrsning. 

Wo  eall  sttttntioQ  to  this  mnttcr  bo- 
«Mne  ve  have  reaaon  to  bi'lieve  that 
tho  praoticnl  tivil  which  the  PrcMcient 
of  Harrurd  dociTiiics  In  not  ctnifincii  to 
the  SiDte  of  MaMHichitsetts,  bnt  is  wide- 
ly prevalent  llirougliout  the  ruantry  at 
Inrgc  It  i»  a  result,  no  doubt,  of  oar 
dewocrntic  iden^  nnd  of  tho  local  jeaN 
OMloa  wbloh,  it  will  hnrdly  be  qnes- 
lionod,  drmocfntic  InMitiitionK  bring  m 
their  train,  tlint  w<i  Irr  to  bring  lo  every 
nun's  door  what  wo  bring  lo  ono  man'a 
door.  Tbe  thing  can  only  be  aceom- 
p]ixbod,  however,  at  the  expense  of  a 
marked  detcrkmition  in  the  nrtido  aup* 
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piled  A  good  and  wdl-eqntpped  blgti- 
•obuol  cui  not,  ■«  tbiagi  nair  tn,  bo 
maliil«iii«d  la  »Tgc7  village  and  town- 
•faip.  We  maj  hate  tlis  nanMi  of  the 
thing,  Irat  Uie  really  we  ca&  not  hare. 
If  tbo  ajiUm  couM  b«  worlrad  at  all  It 
«o«M  probably  be  worked  a*  auOMo- 
full}-  in  MaMBfba(«tM  a*  la  asf  State 
of  Uie  CciluD ;  but  Pnwident  Eliot  tdU 
ua  tiiAt  it  doM  not  work  wdl  tber*  at 
all,  and  Uiat,  owing  to  tlie  povtrtj  of 
tli«  great  RiaJcritj  of  the  achoel%  a  gap 
wkloti  ought  not  to  bxixt,  a&d  whicli  la 
jneoiulataiit  wltti  llie  thMir;  of  tbe  pab- 
Ik-aeliool  ajratsm,  baa  aetabtialied  MtnAt 
b«4wwi)  the  acHMlled  bigh-acbool*  and 
ibucoIhvM.  Th«icboola  ought  lo  pre- 
pare tbeb  stadctita  for  matricnbuion  at 
the  oolIegM;  bet  tli«  most  of  tbtno 
luJifaer  do  nur  cau  do  anTtbiiig  of  tbe 
kind. 

Wbat  upplica  to  tbo  high-achoola  ap* 
pHoa  alao,  geaeraUy  ■peaking,  to  ibe 
Mtlogta  tbotoMlvc*.  The;  aru  nut  wli&t 
th«7  ought  to  bu,  oimpl;  U^cauae  tbara 
aie  too  manf  of  Ui<.-m.  Tbo  ooiu»- 
qiMnee  ■«,  tbnl  there  Is  a  fj^m  du&l  of 
falet  and  aliallow  culture  nbraiul  in  the 
land.  A  ooll<ge  oagtit  Ui  be  a  place 
whereayontb  voiilil  be  certain  to  come 
Into  nonuet  with  men  <if  an  altoeetbor 
superior  (ird<r  of  ibought  asd  attain- 
iQcnl.  It  ought  to  be  the  oontcr  of  a 
true  int4llactaa]  life.  Of  all  our  ool- 
Iag«*,  liow  manjr  amwor  this  d««crip> 
tioni  It  la  Deedlea*  to  my  that  the 
connti;  doc*  not  poHwe  a  «ulBciciit 
nnmbor  (if  men  of  real  btellecf  oal  mark 
to  fill  all  the  rhflirR  in  onr  ionuraerable 
"collegea."  If  it  did,  WD  aliuulil  in* 
deed  be  oxeoptioiul]]'  favored.  Now, 
tbe  fdTect  of  ihallov  Icaniintt  Iriekin^  , 
llacir  out  in  the  garb  of  r«l  erodUion 
la  to  coiifow  all  inlcllcctna]  porcrptioM 
and  rtandard*.  We  do  not  m;  that  a 
little  leammj;  U  a  dsngMtvne  thing,  but 
w«  Mf  that  a  little  lc«minf:  that  mim 
takei  MttAt  for  pwt  learaln^  Is  apt  to 
inake  mure  or  Ium  of  a  fool  or  a  cliar- 
latan  of  ttapoHewur.  Wt  do  not  know 
«betli«r  ibero  U  much  to  bo  galocd  b; 
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■tniggliDg  agaiut  what  Moma 
one  of  tbe  nutn  currenta  of  the  ttms ; 
bnt  w«  ar«  profonadlr  convinced  tliai 
tbo  cauae  of  Atncrtoas  coltdru  mU*  (or 
ooAoeatradon  not  di^tntoD  of  ellort, 
for  oeotraltzatlaii  aa  oppoacd  to 
liallon,  for  the  sinking  of  pHtj 
rioa  in  tli«  CDd«aiar  to  found 
p«nuauent,  and  wldety  ben«ScUl  tnaii 
tutJoiM.  Let  osrcomnKiaacboolR  which 
peoairatv  er«r/shere  be  placed  on  ai 
aonnd  a  ba^  aa  paceiUe;  let  hi; 
achoola  be  catabbahed  in  eentort 
tb«r  eon  be  ligorotisljr  and  geBeroaily 
MMtuood ;  Id  onr  eollegea  nnd  ta& 
ahlea  be  proportioned  la  number  to 
noed  actuall;  oxuting  for  tli« 
Gttliure,  and  let  tbem  bore  ancli 
poll  aa  natioDAl  and  indhidoal  Intai 
is  Mch  onltun  proiB|ita— «nd  we  (ball 
th«n  have  alt  tbe  nec«Mcrv  meana  for 
making  the  American  people  tbo  cqnab 
la  edocatkin  of  an;  other  nation  In  iba 
world.  At  proaent  we  baro  a  rmt 
aorocwbat  diajoioied  apparatut,  and 
r«ralti,  however  aoothitix  Uie;  majr 
In  aome  ropecta  to  demooratic  priil*. 
are,  from  tie  point  of  view  of  natkuiJ 
culture^  far  from  Miufaclor;*. 


to^H 
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Ws  call  particular  atlentton 
weigh  tjtwtlmony  of  Dr.EdwardFi 
land,  tlie  omiiitrui  English  ch^mial  ad 
aanitsrian,  to  thn  cliuuiii  of  tli«  VeUe*' 
atone  Kationtil  Park  aa  a  great  AuMci- 
can  health  reanrt  in  winter  for  InnDiii 
with  diaat  and  pahnonai}  dtdbaUica 
Dr.  Frankbnd  has  invt^itiirttcd  tUttab 
ject  Innjc  and  carcf  ollv.  and  b  (^MciiiT 
familiar  with  the  Mnditiaaa  oad  eflMti 
of  the  celebrnted  HngaditM  tjwiM  i 
tariam  !n  tbe  rallev  of  DaTua. 
Frankland  c«n>o  to  tbia  ounnU)' 
summer,  attended  the  BritUli  A< 
Hon  at)fonircnt,iuid.  La  rinji  heard 
of  the  Yclhivstooe  Pari:,  be  weol  tl^* 
and  spent  ronndemble  lime  in  exasiA- 
tog  itx  etainis  aa  a  great  *  liil<r  «aall>* 
riaiii  (or  tho  Amnriftui  (wiiple.  Bt  W 
Iribato*  to  the  "Uonllilr"  a  ttlaaU* 


of  llwtwi>loc«]ltiM;  tbamu-kedadraii- 
tapa  tmsg  in  b*or  of  Uw  Tdlowatntio 
Park  otw  Uta  oelebrsted  SitIm  nUejr. 
The  article  U  most  ini>tniettv«,  uiil  tbo 

Einbject  ooo  of  litt«r>>8t  ud  miKU«il  to 
Bvrpooplo. 
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CtTEXXATIOKAI.  BiTieNTIFIC  HEBir3, 
VOLCMK  L. 

Tn  C^MMC  l>ix]rc  or  Tm  Exicr  StitMCK 
Bf  W11.1.UM  KuwDOM  Olutohd.     Wlih 
Oou  ni^Qcln-d  nhutntloML    KoTork: 
O.  ApplcCm & Qx  Pp.9TI.  Prtcctl.fiO. 
PkOraaoB  CUmav  «u  appllnl  to  In 
lOTI  lo  pratwra  ■  loIamB  (or  tbc  "  Inl«rB»- 
UomI  8(ifMido  StriM."    He  wu  uk«l  U 
hfl  •«itld  Bnil«ruk«  a  book  lo  be  cniliJcd 
"JUtkniatlM  tor  ibe  Non-Ukthcmatioil," 
tbt  obiwt  of  which  tbould  be  lo  &nd  out  how 
Ur  Hta  pwRih  lo  go  i>  nplaiuing  mad>«- 
Baiical  MtM  (o  pctMtu  of  inlcUigmoc  who 
htr«  bad  BOB*  of  the  bigfatr  matbtmallval 
mUnR,     TbI*  Ufx  bad  bran  before  pro- 
pOMd  to  Mfcral  nathamatioiana.  who  ai;ra«d 
lhatnMUB|«ouU)i«niail«uf  it;  but  It  wu 
mifgm*i  that  If  ujthine  muM  be  tinoit  nitli 
ll  C3ifforil*«  wu  Ilia  ({Gniiu  lo  do  il.     Pt«> 
faMor  ClUtonl  ■•*  MmA  olUi  tbc  Ida*  aa 
Bora)   aiid  buan^tiag,  and  uid  be  irould 
mafca  a  tlaid;  of  It  and  wo  what  It  promiwd. 
TLa  tcault  «a«  wt  farocablo  tfatt  h«  dMdd«d 
1»  Mtdntake  Ibo  book  aad  j[lv«  tiicti  at- 
IcocImi  lo  ll  ai  bii  titaicr  bialih  atid  raH- 
om  pw-^fmeMBottj  woold  allow.    There 
■M  b«t  Uulc  doiibi  that  iha  pRijeol  waa 
NlUd  io  Uxt  pcrulkr  cljundcr. 
of  dUlnd'a  mind ;  and  tliai  ilie  tab- 
led «M  ocnaln  to  b«  lialullAd  bj  him  with 
adgtaalUj  tad  rcault  hi  a   valuable  ood- 
iribatlea  ta  mallionallcal  hlDraliinl.     But 
ll  MM  baouac  apfarml  Uul  lliorv  ww  a 
MtlMt  qumtlnn  aboui  iha  potfJbiUlj  of  hU 
oteaMpBthlim  the  laidc  •!  all,  on  acroiml 
«r  Ua  dacltalnit  hftkllh.     tf«,  liowrrer,  did 
toatUetM*  work  on  It.  bm  left  it  In  an 
«a«liknl  aod  tnffoMluj  cotidltioD  at  Iila 
lUatli  la  IDIV. 

In  amnila^  tint  I'Un  of   the  work  tt 
^^la  i^ntfm^Ug^^m^  M  treat 


eonocpUoiu  of  maihcmatlc* 
ipten  under  ihc  bud*  of 
in,  Quantity,  PuaitioD,  Hnilon, 
and  HaM.  Ut  ihCM  nix  nubjwls  he  d«alt 
with  but  four,  dictating  the  ohaplora  00 
Kumbcr  and  Sjiaco  00111  pic  lnlj>,  ibc  latt  por> 
Hon  of  Old  chapter  011  IJiiButitf,  and  nearly 
the  ratlra  chapter  un  Huliun.  Slionl<r  bo- 
fora  Ui  death  be  viprcuml  a  nisli  ihu  the 
book  ilioiild  011I7  be  publiahiti  ader  ray 
ntetul  mUon;  ilmt  the  titli',  TKt  /Ird 
I^riiaipli*  0/  Iht  il'itliamilictt  Sdtitta  a. 
plainrd  ta  Ike  XotfUalkaiiatital,  tboiild  bo 

abandoocd,  and  that  the  iroliiwe  ebould  be 
entitlod   TAc  CtmaMn  Bam  0/  Iht  Etatt 

It  «*a  not  CBji;  to  find  a  mathcuMtldan 
who  aould   undoruko  ta  finish   Profetiaor 

Clifford'a  work,  I'poa  hii  dMIli,  Profoeaor 
Rowc,  of  tJtiti\inilty  Tollvs*,  eugi^J  tu  do 
it;  but  be  aUo  died  briore  accuii)|ili»bCng 
the  tuk,  ao  that  the  QitiU  rcrlilaQ  had  tu 
be  made  b]r  iiill  uioilirr  hand.  There  are 
parts  of  thin  "ork  eoniribmpd  hi  Prufewur 
Clifford  which  aoiwrr  finelj  10  the  (irijuinal 
idvD  of  it,  and  ihow  what  mlglil  linvc  bor^ii 
done  if  hi  had  liinl  and  idliered  1<>  llic  tinit 
mnoeptiaiL  A  ailataku  wui  mails  by  cite 
•ofaKqamt  cdllon  in  hvUioK  to  llniah  the 
work  aa  thr;  ihouKhl  CIllToril  would  liave 
done  it,  rather  than  na  In  llicir  jwlRmcut  it 
might  aecm  beat.  Aa  It  U,  iha  work  nill 
probablj  be  found  more  atunetkc  lo  matbo- 
nialiuiaoa  than  to  non -mathematician*. 


Anu*  or  thi  Knm>sf»net.L  OnmnrtTORT 
o»  RiMrinn  Coit-ww.  Vol.  XtV,  Purta 
I  End  II.  ilbNcrvailnna  wiili  ilii>  Mcrid. 
tan  Phiilonieeer  diirinj;  ibi!  Veam  1S79- 
'^i.  BrXiiH  AMI  C  PicKEKira,  Director, 
aided  b«  AaiiitrK  Kkiuli  and  OMvm  C. 
W«»D«.L.  Cumbridsc:  John  WlUan  A: 
Son.  L'niTcr»ltv  Prcia-     IHSQ. 

ALHdiiT  the  carlleii  record  vo  hare  of 
uiTonoulenl  obtcrrallon  t*  the  ratalogiie  of 
1,02s  liicd  atnni  in  the  "  Almnt;>«l  "of  Ptol*. 
iaf,llii'epoclinf  Hhlchlai.D,  IS.^.  Thcchlcf 
vnlup  of  ibi>  cntalocne  conjitata  In  its  du- 
aific^iitlon  of  the  U«r«  iaio  (it  nt^iludaf, 
vhi.-li  clae'lGcslion,  >u  far  aa  thoto  ilat» 
which  are  vieible  to  the  naked  eye  are  oon- 
(«mtil,  ha*  bnn  coMinunl  to  the  preaenl 
day,  Since  that  time  many  other  astrono- 
mcra  hare  made  «j>(cmatic  obtemliona  on 
tbc  relative  brightaces  of  the  ilan,  Iha 
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eenpaHMHi*  ^>  lo  ilu  pnwM  mMo;  Imt- 
big  ba«B  nuda  dlliw  bj  Ibe  aak«d  vf^  or 
with  tb*  MriilMiM  of  an  open-gtaM  wly. 
AboDt  lbs  niiUk  at  iliia  eoaliitT  ptetan- 
ttus  apedall;  adapttd  for  <m«{>*riBC  the 
light  of  the  Man  mre  lltM  iim4  bf  Gmnaii 
Mtfonmier*.  Zolbier  iiivenMd  a  pbotom- 
ccer,  «muri*tiog  of  a  ulMwpt  ia  whkh  tbc 
light  tt<m  •  lupown«-laiaq»,  •dMJtwd  Uuough 
ft  Tec;  rmD  )rol«  aad  pnaentBig  tho  *|i> 
peuwKC  at  a  Mar,  b  o«apar«d  aiUi  Ifae  rral 
•tar  nnikr  obserration.  C  8.  I^n«,  of  tbe 
rnltcd  5U1«  Coaat  Surrey,  uHd  Mch  •  one 
in  the  canBtrai'tloa  ol  a  iihatoiiivlriu  cal*- 
h>)^e  uf  4«1  *Ur«,  publUlMd  is  VoL  IXof  the 
•■  Annali  o(  Uarrwil  C«llO)t*  0(i)«r*atac7." 
Bit  d«»oription  «f  bi«  (lUlhwltiBa  'Hb  tbb 
larj  liopMtwilr  CDMtiTcd  and  atiU  mor* 
ImpcrfMtl;  oMUtrucWd  iusUnmaiit  irauM 
b«  anutfag,  If  it  did  not  cui1«  ngrt  Ibnt 
M  a«nr««  an  obmmr  and  eicrileni  a 
malb«niati«i«n  tfauuld  hiT«  been  vdghlcd 
■llh  an  Inflniniont  ao  poorlj'  adapted  lolbo 
•K<ak. 

Up  to  wHUit  a  few  j«an,  oalir  abool 
BOO  *un  bad  been  Uiv  aulijcut  of  piiuti>- 
mgtria  obMrralioo.  and  Tor  tome  tiniv  it  baa 
baan  rf^rdrd  a»  lil(:1ili  dMirible  that  njt. 
t«n)alir  oomiurimTu  iiliiiuld  be  vnAt  of  lb* 
light  of  all  alar*  ritiblu  to  t)iF  u>kvd  ejre. 

la  V4I.  XIV  at  ll>e  "  A»niil«  "f  tlie  Ob- 
MTvatoTT  of  DarranS  Coltc^  "  mo  bar*  llie 
i«eord*  of  Ibe  aont  i*xt('nntit>  and  oompktc 
phowmelrie  obMrratiunn  vim  muUrtalMB. 
Tti«  fKat  atWntioD  whiirli  Profniaor  Fick- 
crlnK,  the  dinctor  of  the  obwrvatory,  hu 
t«  aaira-phntiimelr?,  and  the  largo 
Doe  h«  ha*  had  >llh  phflldouicn, 
>th  of  hii'  own  and  olhtn'  ooaitructlon, 
proiilinrly  fl(t«d  him  for  noh  a  laak. 

Part  I  of  the  "Anoalc"  opm*  with  a 
dnaoripliiRi  of  the  meridlui  phoMmrTcr 
dovlawl  by  PioTegeor  Pifktrfng,  Tlivinit 
oacrrlilnM  hy  experiment  lliat  any  change 
of  potdilon  on  Iho  part  of  tho  ohaernr  had 
an  Injurlou*  tttttt  apon  the  otMrralhma, 
he  MDslTuctnd  hie  inMnnnenI  In  tho  fonn 
of  a  brokm  Inuuit,  In  uhleh,  the  Itnr  of 
■igbl  bring  alirayii  borUontal,  atan  al  all 
aldnidca  omU  b*  nhwmd  wtlhwu  iM«lng 
tbe  bead.  Bxparieno*  with  ««b«r  pbolMa- 
<*er*  had  abM  nUbHad  Mm  ikat  w>  nitl- 
flrial  Bght  ooatd  bo  a  proper  itandardaf 
•Dmp*ri*aa  foe  the  llgbi  of  a  ilar.    jL  rcnl 


war  na  tbtctfore  dNaen,  aid  the  IwA  i^t 

Ibe  polMtar  t*  alwaft  eWble,  end  ha  ilgbt, 
«D  amom  «f  iif  rery  eU^t  ehaagv  nl  aljk 
i«de,  a  «M9iaBt  qaaalitjr,  dtnctnt  t^  w 
bi*  choice  of  U  at  the  tlAadard  of  oeoapah- 
wn  fur  all  ttan.  To  make  nre  Ibat  U  vat 
oihrrviM  ■uiubk,  a  large  noBibar  of  dk 
■Kirratrmui  ven  made  ot  Ibo  poL^^tv,  10 
aacoruin  if  Ua  Bght  na  nilt]ect  t«  mj 
pcrtodloal  Tariatlca. 

A  rvllaUe  ixtnimcnt  and  fietfket  Mud- 
ard  having  beta  tbui  obtatnod,  and  iMq 
pTcUmlnarfei  MiDnl  •bicb  U  b  laipoMAdi 
to  tooch  upoB  hurt,  obwrtatioM  wcrr  bqpa 
is  Oelubcr,  IS'S,  and  oontlmod  tlU  StptM» 
b«r.  lees.  Duriiig  (hi«  period  laren  bw- 
died  etrite  of  ebeervaikinit  *ctc  made.  In- 
duding  M,4TS  eoi>arai«  eooparinmi,  Iht 
rewll  being  lliai  oiory  alar  not  lalntcrlba 
the  Idiih  magntUd^  bMwtm  tbe  waA 
pob  and  thUiy  ifcgrcfa  of  eonih  dedhwlfa^ 
waa  compared  from  three  U>  fouitetB  timp 
«ith  tbo  polMiar,  Tbe  wboJo  number  «f 
*(ara  thui  oani|>arti4  I*  I.XM. 

Tbc  ipau  10  which  ibb  nrrtew  h  mm» 
tatlly  ronricted  rendera  to  inqmaible  ■* 
gira  enni  a  patrfng  notkn  V>  tbe  imiat 
aMoODlttf  *Dtk ei|wnded upon  IhecrtiM 
of  aatra-pliolMBMrr  ae  recorded  la  ibaK 
"Annab."  jln  Idcaoinhe  torMxdfrcMA* 
■lateaMint  that  tbtre  arc  lu  nil  ■Jnrty^M 
tablciS  aome  of  wUib  oorapy  KTtLri!  pepH. 
Tbe  "Gcwtal  Oatab^"."  ivuslitiniif 
Table  XXTU.  atone  occupjta  til  p*(c«. 
«cb  line  batbig  twtntj-eU  oolutnna,  ma  ^ 
vhlch  ha*  tonttem  aubJieadinglL 

Pari  n  of  lb«  -  Annab,-'  tba  pvbScaAa 
of  vUA  baa  been  ddayrd  till  Ibe  piMOt 
year,  b  W^lj  di^roiod  to  a  dlaeiuaiea  if 
tbc  work  d(  ihoM  utronaaiera,  from  fuiimj 
to  the  prcMttl  day,  «bo«a  ealinaate*  of  tb 
rebtlTe  mtgnilude*  of  tbe  elan  PrnfMH 
Fkketing  haa  eboecn  for  eenupaibM  ett 
hb  own.  A  Tcry  ootii|ilcto  liH  iif  ail  tsan 
or  (uepMted  Tnmblc  rtan  b  abo  gins,  eU 
««pimM  MTle*  M  to  datm  and  iiliwmi 
There  b  abo  a  chapter  om  the  4litril<HlM 
of  tbrtun. 

PnfoMor  PMrnlag  doc*  dm  ttae  Hi 
votk  wUb  tfao  adriBeeneM  of  aay  tbwlii 
af  hb  own.  Bnt.  for  whaMrer  iiaipoBin 
eiad  dcCrrmbiatloa  of  Ibe  telallie  na^ 
Uifae  of  tbe  Mai*  Ba}-  be  datba^  i^Mf 
for  tbe  dbeortfT  of  varialile  bImc,  ar  la 
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btltioB  of  the  ma  In  Xta  fJaWv 
lb  Tdunn  of  Uw  "  Aoiuli "  Oil* 
I  BO  oiht*  work  jdI  piiblinhi'J 

U    pFVtCBW   tO>      \Vhl-UlOT    WD 

■tiloclion  of  llic  mstruoicut 
Kluial  abairtatiea  iiuniu«(l, 
B^  core  miXb  Bludi  tbo  ob- 
R  Made,  tho  la^o  norotMr  at 
sd,  ibc  tomploUncw  of  tUu  rac> 
I  ciliaiMlir*  Mupulion*  ihM 
i*d«  o(  iba  obMrruioQi  with 
et  nKticaanion,  vc  uc  tquiJI/ 
,  Ml  t>r  «•  llic  ptioMoiciric  ob. 
■U  fUfa  tlilUe  t«  the  nolinl  . 
»om  hiHudw  b  MiLccmcvi,  the  | 
iMaM  Pickering  ud  fain  able  ' 
w»  Dotbing  u  be  ik«t«d.         f 

PF  df  t'OOSIKT.      B»  W.  M*T- 

iLUHx.  KcwYork;  V>.  A[>iiIl-- 
L    Fp.  SM.    Prioi,  »l.at>, 

B  pnliUcattoR  nf  JnhnMnn'* 
BCDmaHia  U(o,"  thirty  .Tour* 
^p  linpiWUBt  tiu  apprircd  in 
^Ulr;  u  t}ia  yoliimc  bcfora  ut, 
rorfc  oM  iif  liroailiT  icopc,  and. 
ribulcil  llltli:  Id  the  adciwo  of 
l-rffaralSon  of  [nod*,  to  «b!«h 
lOtk  liilcTatcii,  Miicb  has  bc«a 
lUrccilati  In  ilic  kit  generBtion. 
n*  Medod  taibodiin^  ilir  most 
■ghllwaalU-  TUf  Prurooar 
^^^kf T«a  oa  in  ■  rtrj  ntli> 
^^^Rba  «i(mt  anil  fanpor- 
^KfnfTMtiwi  ronrcjitd  ia  bia 
Bk«d  be  tail)  toUiBTCaitanof 
ar  SdcDM  Uantlitr,"  in  wliioh 
'e  anlclva  have  a^i><«r*cl ;  but, 
117  ■!«  Mllnrltii  tagriii»r  and 
taaliM  e-n  ibt  nionc*  of  «nok- 
K<i>  ttate  th^l  I'm  work  baa 
ffif ,  and  i»  cUilktl  (o  nuik  aji 
ipnn  lu  HlbJMC     Ur.  Williaian 

I  "did  preMDt  Plata  of  knn*!- 
he  oiicniiaal  chtaeM  lo  obiub 
idxlancM  aro  Mbi«tud  by  uiiiu 
im  op«ratiMU.  UU  favln  and 
J  an  to  b<  nlicd  ujioii.  Kiid  liin 
an  RWHTallj  niailD  witb  imi;- 
■ac  of  liio  ipMaUUnn*  tuay  b« 
L«in  ba  notJml  Willi  iDuUon. 
era  cTltlcifcd  aj  If  bo  bad 
Jilt:  lacMube  anil  aiM>)rli- 
1  aii«aitBi>Ub!y  upmi 

-«7 


(bctr  ranlta.  Tbcn  ant  of  twitt^  man 
ihinfpi  about  organic  futaiBiiMi  aad  Ili«lfl 
lubtlle  chiuiKca  wbtch  ebmnUti;  caa  net  ci- 
(ilaln,  aod  It  certainly  can  not  |^tc  ni  a 
omplcto  acbmca  of  food*.  Dm  the  author 
of  the  prewDl  vork  U  quils  anara  al  ibli^^ 
ind  wc  du  not  thlok  be  bai  andiilf  alialnc 
the  resounvi  of  bi(  adcnce  In  hi*  cdbita  I 
chicUalc  tbe  lubjco.  Ul*  book  «ill  pti 
invaluable  to  rtttd,  for  practical  iuttuMb 
tor  tvlrrcnic  \a  tiiio^  cummca  voolkbookl 
and  as  •  K»-tKK4(  for  cluacB  niabing 
aiiidy  the  atncaw  »t  o»oUng  b  a  earcfu 
and  diurtiugb  manner 

A  T(it-ItooE  <ip  llTDiKirt.    Bf  Qmmi 
Ihiei.  11.  P..  IVofuMor  of  Hjffmt,G 
kirv  of  Plijnieians  and  tjurf^nml,  Ba 
liiiiorc.    Baliimocc:  Tbumaa  4  £«aiiB.| 

IV  -ax. 

tCvKRi  important  dliision  «f  the  aubjMt 
ntt'ivM  iKjine  attontiun  in  thi»  ircBtiic.  It 
is  inlentii'd  lo  preocaC  llic  cuentlal  fart* 
»\»m  nliicb  tbe  art  of  pteimcivc  medidnt 
is  bnArd.  ill  »»ch  inaimtr  ai  (o  furni  a,  gulda 
tur  l)ie  Anivitt-aii  aludeiit.  pnutitiuiu-r,  1 
aiLiiitary    olbwr.      Itvgimuiig   milb   pfnor 

voiwid«ration*  Id  r«gard  to  air,  vaivr,  r»»il,1 
and  kII,  tbe  author  pM4  ou  l«  Ibir  I'prrlall 
hy]it«ne  of  dw«lliii|.-a,  bii^piiAlii,  siid  jKhuol^l 
and  takra  up  nlim  iniliijtirlal,  iiillliatj,  nia-J 
rlnc.  and  priion  hyRliina.    l^veral  cbapb 
arc  dcTotoi  to  poraonal  bj'gldn*.     llUtCriMl 
of  Ibc  cjildcmic  dttrnicn  an'  glvt^n,  nnd  thi 
Mbjccta  of  tlltlnfvctuiu,  quamntlnr,  anit' 
tital  ulalUlica  are  atw>  included.    A  lisl  of 
tpeda)  work*  U  Rircn  wilh  cacb  chapl«r. 
The  author  nobcB  lliilo  daiin  lo  orielnallt<i : 
tbe  qualitjca  wbich  he  ha>  apcdnllj  lou^t 
ate  cvinprcbeiuiiceiidia  and  rellaliillty. 

Tin  NioiOTniiin'a  Vina-JlKctii.  By  Aa, 
Tiica  Bot.i.u  Ltr.  Philadelphia:  P. 
lllaki»tan.Sonl:Co.  Pp.434.   Prlot.ta. 

Tni*  work — "a  hand-book  ol  the  metlk-J 
od*  of  iniCTowopic  anatomy" — ba* 
pri'partd  cbivfly  with  (b«  doign  of  hiral«b- ' 
ing  a  complete  but  oondac  aoecnDt  af  al3 
tbe  methoda  of  prefantion  Ibal  hare  been 
recommendod  M  useful  for  (he  purpoacsof 
aiicroKiqiic  anatomy.     In  ordar  to  ntah 
it  alM  a  (lutable  guide  for  beginMn,  a  | 
oral  ialroduction  hu  brcn  added,  and  Inli 
dvctorj  parapii^bt    bare    bnn   prvGxu 
wbcD   needlu),  to  tbo  dIIT>irai1   chapc<f1^ 
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rliiA,  lakte  alt  lo(!cili(-r,  pt  t«r  to  OMk* 
'  up  a  fum*l  imllM  ob  Uio  an.    Ts  hr- 
taiali  to  tiu(niM«il  taalomfau,  for  wbon  lb* 
I  book  if  primaHlj  ddiiyn*!!,  lAfunoaiioa  «d 
[|W(sU  or  d«uU  w  w  Oliicb  Ui«if  hBOOl- 
[  adf*  «r  nninarj  imij  ba  al  fanh,  a  oollao- 
bdon  of  r«niiul»  la  Rlioa  an4  a  nuatwr  of 
fjKclal  mothodii  are  (leaerilioL    For  begbi- 
IMni,  ajpln,  a  coIlMtkai  b  forakhed  et  «t- 
aiDpIo,  aUcb  ar«  not  inttodcd  tor  ladta- 
lion,  but  u  bint*  nggecthw  of  the  moat  fit- 
ting procMM*. 

Ts*  DuNOKD  Lem.  wttm  onm  Sumib: 
Bt  VtnJiMst  (VBuKii.  N«w  Torfc: 
CWiaaSotbiut'aSoBa.  PplUT.  Frloc^ 
pa|i«(,  to  Of  nu. 

Mk.  O'Bwin  *aa  »f  IrWi  bitlh,  a  po« 
I  md  i(ory.*ritcr  of  bright  gtoliu,  <>h(Me 
oonlributigos  to  the  ncavpapan  anJ  tnajta- 
VDt*  attracted  much  ottenllon  wh4ii  ihr* 
■crv  piibUshcJ,  and  *cr«  genrrallj  pnpii1iir 
•nd  vidcly  rcid.  ihowing  dliiioet  odglniiUtj 
and  «ie«g  poinn  «I  penrtrabaa  and  dc- 
•Criptbii;  thtrdeacnw  to  be  rananib«rcd. 
The  prtMot  MiiM^  induUiig  a  balur**  down 
of  lh«  aterica,  «m  pabliUhed  (n  IH81,  <rlih 
a  hi««Taph7  Of  tin  author,  bj  Ur.  WllUam 
\Vtni«r,  awl  no*  appinra  again  in  a  iwomhI 
tuition. 

Tm  LiMi  or  Socittt.  R*  irM^mn  Woon- 
■■*«»  BaowK.  N*ir  Vort:  G.  P.  Put- 
nam'a  imnr.    Pp.  STO,    Price,  |i. 

Tmii  irorii  Id  LnteudiH]  to  pm«nl  a  gea- 
«nil  (iev  of  ilii>  tanont  factor*,  lo  tiaiun) 
and  man,  that  aork  npon  the  Mnictarc  and 
motbodt  of  m^tj,  uiA  of  tl:«  lafiucnoe,  la 
lam,  of  Moieir  upon  uaa.  He  amhor'a 
objci't  hai;  hevn,  in  a  ajtWmaiic  Mud;r,  i« 
obtain  M  <bv|>  and  ad«|tutc  a  ^imeral  eon- 
nptlMi  of  foddj  at  pouiblp.  "the  mdri/ 
«f  avf  toimsblp  nr  inir  001111117  "f  I'm  *«riil 
[  VyAaj,  or  the  whnio  world  of  aociclr  la  tbc 

!>•« I  wli*."  ho  atm.  "to  find  an  e». 

ptanutlom  «l  Mcifty  Ihal  olll  mil  whLi«r«r 

•odut?  is  ia  anj  counlrr,  nr  h.-in  bt«n  In  an; 

coualTf  or  ttge,     I  want  (0  grt  a  (Knera) 

Tieir  of  the  conAuit  pari  of  ctriy  toHrty. 

I  want  to  ovidcoce  and  lUutTiiir  ihb  b; 

•OCial  and  hbtorlfl  facia,  drawn  from  tbr 

f.'wM*  raa^o  of  tocid;  In  Ibe  paii  or  Die 

I  prrtenl."     In  ^ncral.  he  add^  "  I  hcix-, 

I  then,  I  haTo  alioini  the  real  foaodatloa  of 

wdol  adtaw,  lliougb,  doablleu,  ibrte  are 


iStftdoncit*.*'  ThonbjertbimiriihnAaB- 
dtr  tJia  hoad  of  the  tdh«tXit  rvzvi  ictiiff 
■pon  Mdcl;,  amoas  «Wlcii  ■'  ^tn 

el  the  bodf,  ^la'a  lotclkcl,  <  '.ah' 

It  and  nM^e,  dltficnUlMt  anil  favliae,  (tt; 
IbtB  an  oooddmrid  railoui  ttatum  «<  »■ 
dcif,  the  inlnnce  of  ibo  part*  iif  tnoHf 
«paa  one  another,  a&l  nf  lli«  vhole  qM 
ibe  paiu;  the  fniviJi  and  piTKitiw  tt  » 
detj;  In  lnonnptctcn«M,lniprrfocliaa,aid 
dMerlantbm ;  ttiftbni  and  cpodm  In  At 
Ufeofaodety;  ba  hitr*,  roOTatnin,  llbttlH 
torm^V  'od  lanltnliana :  abil,  tnaDr,  a  p» 
(tal  riew  of  th«  «pbcn«  of  aocietT.  1W 
>ofk  bt«r*  the  mark*  of  lobotloai  thm^ 

Tut  Liatn  or  ^aiiutt  or  Nmnoa  Pu* 
m,  *SD  TKt  CDMSBqcYKm  inntnM 
non  mm  UcrriL  KELtnoNii.  Bj  Pn> 
ftwor  BaxiiL  Kiaavooti.     Pp.  11>>- 

Tnn mano(;rapb  b an  loquiij  ui|ijMf 
the  citrcmc  limit*  wlihla  which  a  pUnO'* 
utmoiphera  maj  nut,  aa  iMaanml  bf  ■>> 
dlntacM  ttooi  the  pUaM'a  ccsicr,  U  aU 
graciij  aii4  tbe  tcoirifugal  foieo  «ill  tt  k 
oqalBbrUn)  and  f«rtlwc  lata  ib*  ocltiiri 
or  inadmna  >alDW  of  Ika  cornqvidv 
4iManoM.  which  verc  mach  Ki*BMr  t*M 
Ibe  latmbtn  of  the  ijalen  ImiI  coottMiJ 
lo  ihdr  ptwMit  dimcaaioM.  Tbc«  f^i*- 
Ibe  autbor  applite  the  b«arlnx  of  O*  » 
(lavra  to  ihe  ditviiwiott  of  the  qi 
"IVere  Ibe  plaoeu  formed  fna 
ringal" 

Tbikd  AHirrtL  Riramr  or  tna  Owoiar 
ocLTVaxi,  Kxnanran  ii«ano9,  br  ItM. 
Sj  Wiujut  B.  Lmxar,  Dinwi"'.  C* 
lumhM,  I). :  )tr*ni  Itrotbrn,  SlaH  PiW 
«r*.    Pji.  340. 

IVx  iheorj  of  ibe  Maiion.  h  I*  •iinlii 
tlu>taU«ilMtai7|mi1of  ihi>repo«i, 
Ihe  famrta  of  Ohio  «bal  ibe;  iik>' 
bDav";  and  laadi  of  Ihn  mattiT  i- 
unte  tpptora  to  aniwrr  in  ti.:- 
FtddciperfaBCfilawetv  rcoi) 
fMT  viifa  grataea,  frnll,  and  ^n;.^  '  f- 
bk*.    TW  primary  objoct  of  ih>  tnf  i' " 
Imprare  npoa  dm  bcai-hBown  «tifaei±>n(^ 
tiralkai  and  iwijrM  1  nt.    jtiona«enall9' 
ijucfliini*,  eaniBtl  atlcniliio  >- 
oertalning  tbe  eom^railire  > . 
TarlcitHj  the  cd 
MT^InB;  Ibe  «([>:< 
at  diflorrsl  dUiM,  dilfcnBt  Jb4a.- 
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VMttMd*  of  mKnnriDg  awt  MppljiBH  faitU 
UMn ;  md  tke  oonpiintiT*  owtlu  ot  dir- 
teat  ijnem*  or  eulum.  In  conncclJati 
lU*  voric  eb«ttlcU  aatlncs  «cn>  nt»do : 
lU  vcre  nnt*))  on  (n  i-M-  taA 
ibaOcm:  brM4fMkMw«*n>a<te 
nC«d  M  the  bett  imMawt  *t  cctutn 
tRMCi  aiiMDle*  utd  plant-diMi^w ;  the  cU- 
muk  OMtdMon*  ««f«  cvretnltc  noled ;  nd 
th«  work  bctto*  In  pnclkal  tinitl-lrof  cult- 
im  VM  oiMsdod.  The  mulls  ot  the  taraa- 
Hf*— '  MO  inWlligiWlj  and  iaUUIgiblj 
^^tW-TibtJ.  W«  Kgu4  tha  documeat  u  a 
^^■Md  ■pedincn  ot  «hM  vkIi  b  rqiurt  thauld 

^^^Ly  InTftootanos  to  iui  Siuor  o»  mi 
OiMirocxti*  or  Cuunx;  oa,  Oaoino 
CaiMiaTST.  B;  Ira  Rnxo,  Profcuor 
of  CtwBUttT  in  tlw  Johiu  llopktn*  trnl- 
TcnliT.  Boftiiii ;  (i'lTia,  ilodilli  A  Cu. 
Pp.  aJhk.    rrioe.  tl.80. 

Th>  ■>Taact*nMi  of  ihl>  boob  I*  tom*- 

wtuu  diff«mi<  ti«ni  ih«t  oomninnly  tito[>t*il 

tc»tb«n  v(  OPRmle  ctwmiilt?.    Tlia  Inw' 

taa  ii>tah«r«  ot  (ho  |Mtnfia  n*tin  mv 

ooofiiioivl.  ihoD,  in  nnkr,  thdr  halo- 

goifjm,  Rul|ihur,  aad  nitra^a  dci^rii- 

■ad  •ftm  lh«»  anj  potnlUrlilc*  or 

{«nkinu«   auil  nf   ihclr  d«rli«IlTr*. 

'iir  ft^  amlccoUd  tocompouadi  vhlch 

■rv  It  tlip  wiac  tim«  Nlcohola  and  ndfli  or 

hTJta,  Mc    Xcst  •oiDO  acoontit  ii  giren 

ILb  wric*  ol  itfdioeitboiii  hoinoliigou* 

li  tht  panflo*,  wid  of  tbtir  dcriratlvo*. 

btmtn*  ■«ric*  foUo**,  and  lti«  variou* 

liHeailiHW  a*!  MmUnatiaM  ot  the  ring 

an  4«Mr{btd.    Out;  Iho  more  inv 

porUat  ciKBpousdi  in  Mcfa  group,  and  ibc 

iwire  bnpomwl  raar(!aa.i,  revcirc  an«a(loo. 

Oenand  diraetiMu  arc  firim  for  ri^titj-liro 

iraia.  s  lair  pToportlon  ot  which  th« 

•dritM  Mcli  Nudtu  la  perform; 

is  rtjtrd  to  analfit),  f(c,  lar][Dr 

I  ara  10  be  cmimIUiL    Tbe  aulhor  hni 

(lain*  to  mak>>  llie  MOilrDi  mo  f'>r 

tt  tfac  reaMU  tor  adofiUng  iho  pnva- 

it  »ir«5  la  r«ard  to  111"  uBiiWarc  «t  the 

la  of  tartran,  and  lia*  iltMd  to 

I  •  genenl  ria*  of  >tMi  ohnic  flMd,  Uav- 

mtncie  ila»c?{p«ian»  tn  ihn  rhi-mlcal  die- 

If*.     TIk-  booh  it  a  ■clMmi-  ndiUlfon 

tn  liip  in-aArttwrj  Uit  ot  l«xl-book«  in 

dkamiaity. 


A  Rmuitr  or  AmuAt  RiMirffl  aw  onm 
VxroBi,  OH  nu  lii»t»ar  or  ni  Vua- 
otxuiL  Itf  ibc  laid  WituAM  Baktox 
lUwEM.  -Vow  York :  \>.  Applcum  il 
C>).  Pii.  «£!.  WSib  Hap*. 
Tmit  rcpubllcatUffl  b  made  la  auMiir  to 
nvfnciU  hj  goolO|;Uu  and  oth«n  for  the 
report*,  which  haro  bccD  aovernl  ji-are  uut 
of  print,  or  rtry  rart  "Ot  the  v»li)u  ut 
the  ncleiiliflc  diicoTcrlca,  the  gcoeralintiouH, 
and  th<^  dcwciptioiu  ot  the  geolo^c^  fomui- 
lloa*  coatabcd  In  Ihcie  lepoits,"  nays  Ibe  vd- 
Itoc,  "there  can  be  no  belter  oriiii'iiuw  thau 
the  frcqucncj  "Ith  "hkh  llwj  am  refi>rrod 
to  and  quoted  bj  oU  nto  are  enga£i>d  in  ox- 
plorinj  the  gnilog;  ot  Iho  Viig<iiin4,  aud 
the  aid  they  bate  gitun  lo  the  dov«1opcncut 
of  the  indunlrlal  ttHOuroM  of  t(ie«  Stati^ii, 
nhiuli  ihity  fatcabada«<d,  and  In  foci  otlvn 
clearly  pointed  out,  at  ■  Uma  wfam  Lhs  pi- 
utii;;?  ol  th«  tilate  ma  imaiphirvd."  Tha 
rupi)rl«  are  arruged  nibstiuitially  In  thi  or- 
der tn  which  they  were  made  «ilti  ihc  pre- 
yminlT?  curTeApundence  and  (be  arKnnirnti 
addroMed  to  the  Legiilature  fur  tlii<  contlnii- 
anceoTtbeapiiniprititlonii,  •olbai  iticyhsve 
an  hUloriml  a»  well  ai  i*riiiDl!lic  lalun.  The 
autiior  himd'If  ile-irvd  to  condense  and  codi- 
fy Ibe  t^i-otl*.  nnd  ]>mient  lUmi  wUli  hl» 
eiMXixl  ninp  and  tcctlofu,  nu  a  ein^ite  Klioir, 
hut  liioe  and  oppomiuiiy  never  csmn  (or 
ddio;  eo,  Thiiii.  the  ed]lur'«  work  h(u>  been 
■imply  lo  revine  the  reproduotloD  ot  thg  origi- 
nal rtportfl  and  iija;Hi.  Itnt  a  nnmVr  nf  pa- 
per* additional  lo  the  reporti,  pflntlnR  to 
the  itenlnd  of  the  VIifinEa*,  huTp  lieen  Rni- 
bodifd  hi  the  Tolnme. 

A*  IsttijodithO!!  10  Pmictic*!.  Cin™i''TnT, 
larnvniHR  Anii.t«h.  Bt  Jousi  &.  Bow- 
HMC  F.  t'.  :4.  Edited  by  CnAUtu  L. 
MtoKu,  i:  C.  ti.  F-lfihth  odltlon.  Phllik 
dclpbin;  V.  filiitilsteo,  Son  4  Co.  Pp. 
SIS.    Price.  IS, 

Is  lh{«  manual  is  laid  out  a  rhort  oonrup 
c4  laboralorT  work.  b^inainK  with  Rimcral 
clii'mii'trr.  ind  inclmlinil  •imcthinj{  ot  both 
qualital<v«  anil  <)U8n(itnliTe  analyiin.  TIic 
book  linn  liTOTi  made  wpcrially  for  collegf 
Btudents  wIjo  hare  not  rtuiiinl  chomiitrr, 
and  bavu  lime  <>n1y  lo  t^in  fotne  famUinriiy 
wllb  chetoical  openlion*,  wilhnnt  deToting 
m'KfaaticalMnlocbemicalphnowphy.  The 
author  ha*  aiofeled  the  we  of  coniptic«led 
or  eipeniire  apfiamqn.  and  ban  aimed  to 
gire  clear  and  full  eiptanatory  deui 
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r  wxnl  proeattM.  <)uaiitiiie*ki«(lTMi 
ftigUib  iDtunrM,  (oHomd  b;  Mvtrk 

Iflqulnlmtt.     In  Uio  put  dtrroud  lo  tbtij. 

fit*  4i«  looliidod  bloir-plpc  Ucu  and  tkccr- 
atloM  of  ipcdAo  paviif.    SerenI  dcw 

l.^umploii  of  quanliluin  >c(i«»ligii  bar* 

I'kecii  addoJ  la  thii  cdlibc,  Dcd  robnMtik 
Mwtpd*  luu  been  ei'va  u  scjianle  chapter. 
Nluciy  cut!  iUuitnu  tlw  0|)cnlli>ii>  dc- 
tcribod.    X  iattti  T«gce  o(  l«<faiU!4l  lofot- 

[notloa  In  Kgtinl  lo  nffUM  tic  gItco,  tSto 
tkblea  of  Mcigbu  and  iiiaa>ui«*,  rcMCioii*, 
and  tolulnlitM*,  luu  o(  ulu  foi  blow-pipg 
"""'"«■'"■.  «t(L  Tlw  uncut  edges  <i(  tho 
voluneuentlurinooiuUilvut  niili  the  title, 
"  Pneiicttl  CbwnUli-v,** 

,  Tn>  FuLt^tnr  or  Tin  riEnKt  Thuwt  ot 
i^iT>ji.  R/  Ilwiir  A.  Hon,  111.  D. 
Ku«    Ynib  (|>riufud   (or  Ihe    iiuboi)! 

oenM. 

Wr  am  intamu-d  on  pax^>  T  of  thli  book 
tliat  "In    IMT  Dr.  II.  Wiltord  Dull   pub- 

{Ualiod  a  work  on  tlie  '  Ktuluiion  o(  ^ind,' 
In  vblcb  tie  careful!}  coMid«r«d,  iMp  hy 
Biep,    Uio   praorat   tmdulMocy   tbeoij  of 

[^•outid,  ai  tilueidat«d  bj  tbo  dlMinjcuUhfd 
■uthorlUoR."    tt  i*  furthrcmora  Mid  tint 

[Dr.    iUJl    bnn    nhoitn    tlial    iho    cumoit 

lacouMicnl  tlicory  oonlalni  nuoicroui  fal- 
hdn,  nod,  tmin  t1i«  laogniigR  adopud 
tbrwchnut  the  book,  oc  ibould  Infrr  that 
U  ■■  nbuiia  to  be  ctuldlih,  ab>urd,  and 
nbotlj  uniiutihj  oi  crcdmcc.  Dr.  Holt 
viamt  liU  agnratcnl  with  I)r.  Hall,  aud  he 
RafO  a  kctuio  bffnrc  iho  Xcw  York  j^nul- 
cm;  of  SdoDeea,  Dfotmber  D,  IHM,  *taiiiig 
Dr.  Uail't  objeciioiu  to  the  prvcnt  ibrary 
of  Mond,  and  thl«  locturo  couKlcmc*  the 
Tolumc  bffun  a*.  Dr.  Holt  aaya  that  the 
wnk  nf  oiploiliiiK  till*  tlirorj  hna  alnDdir 
been  pretty  ircll  aecompllihcd,  Bod  in  his 
pretaoe  be  f^vo*  llic  nuDCa  of  dii«t«  pra«i< 
dpiui  of  collei^.  and  profeMon  therwif, 
fium  CulKomla  lo  Xc«  IIamp*liire  and 
&alh  America,  who  hare  Becppt«d  "  Dr. 

I  Hair*  diiKOTcrj',"  and  abandoned  an  ba««- 
le»  and  vorlhlcti  the  hltlieria  a«c«ptcd 
yaxr  theory  o[  lound. 

We  cnn  not  licre  naie  Dr.  Hall's  eauc 
u  rp-upDimded  b;  Dr.  Uoit,  but  diicbat^ 
our  duly  bf  infonoing  all  (tbo  ar«  con- 
remcd  about  it  where  they  ran  get  Iwtnio- 
tioDupoii  tboMbJset.    >'ar  bait  ire  lennod 


anj  «pWon,  (rea  baving  oxaniDod  ibtn- 
guuciu*,  >b«tfacr  ibe  «b*«  Ibooir  «f  wad 
bH  bom  aplodad  or  iio<.  TbarolfpHbt 
lo  b«  mcb  a  fit*  OH  of  djvamiM  la  Am 
latl«r  daft  wnoag  Iha  mppOMd  tuniinwl 
al*  and  waentiato  a<  kIcdm:,  aad  loiC*^ 
lablialiod  «(ib>lon*  atcu  m  UaUt  U  mMm 
oicrlbnitr,  tbat  nearaloalBconr  lalcnMia 
the  opcntlcoia.  r«rbap*  tbo  aafeat  r«k  t> 
follow  In  thcf*  rovoluiionaiy  dtoimnNint 
i*  (o  abide  bj  loiiK'lotvd  prlsdpka  «U 
e)(cii  op  by  tboac  loocert  and  ohm  pa- 
foBudly  Iraluod  la  tlM  woik  of  idcnlUtifr 
tystljipXlon. 

ScsiMt  UrLLcnii  Yur  noMC  nr  tni  i^iii 
or  Kiw  Yon,  *»r  ii<sik  lir  c.  w,  Dji- 
un.    Qrnn'*'.  N.  Y:  <.'.W.tmdRb 

Ths  "  Tear-Book  **  is  ini«iided  w  Km 
aa  a  eeoTeniant  educational  dittcWT  tm 
tha  8iat«  of  New  York.  iKonulniikeKb 
a*  of  Iho  oountjp  «uji*risl«ndciiti  and  mafj 
oommlitloooni,  and  ■  li>t  «t  tbo  piMHl' 
of  vllla^  (chooU  and  acaiS«raini  »nuffA  If 
countio*.  ETcr7  alteinalc  loaf  I*  IrfitUllk 
tof  tlie  Inwrtion  of  dom»,  atklltiiuii.  ui 
corrtcliaua. 

Okiiui  DKTa.    N'«w  York:  Cliatlta  So^ 

nur'a  Son*.    Pp.  SSS. 

Thmii  acolleviionof  e*Mj«.i*U(b*ij 
be  called  tcUival  or  diMMnitrr.  aMorditg  bi 
thi;  mooil  of  Ibe  tvadcr,  on  " CaHtlo.'"!'' 
Itroat^ng**  PMlry,"  "  Truth  -  tluiiilitt.' 
"  Actore,"  "  A  RopiB-a  Monioir*,"  •■  Tta  fit 
Uedla,"  and  "  Faltuff."  Thoy  Riibody  IW 
"gralujlou«op>nica**'of  one  i>ho*Nia*N 
b«  an  indopendont  tbinbor,  torritty  ul 
ofiirn  Tpry  pungoill*  cipmaed.  Kith<a' 
nay  baa  its  own  quality ;  that  tm  "  TtlfUf " 
JB  0  fund  of  hutnor;  and  Ibey  aro  tXt  pla» 
out  ri;adiD{(. 

Tni  Smt  A)n>  1118  Pnntoim*.     Bylholfe*. 

T.  W.  Won.     Kc»  York:    IndUnU 

PubllcBtloti  Company.     Pp.  tO.    Ma 

4(ieonia. 

NntwmuiTitKoiiie  the  tnuUlptlctif  cJ 
popular  troatbei  on  aMranomy,  tll^  nulbo* 
ba*  thonBbl  lber«  mlKbt  >litl  tie  rooD  Iv  > 
dcwrlptJon  of  tlie  tun,  nrhieli,  con&iiq  '■- 
mU  Io  a  btiet  but  cnratul  onunictatlM  rf 
lia  plionomena,  may  bo  fovod  KtrlMiUi 
b  dcmcnUTy  inalrucUcM.  Tho  Ud  >«- 
c«Dt  dtacoTcim  an  ufcon  notloe  of. 
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4>1 


A  Pi^uMv*  or  Qtiia»L  PniionK'^u. 
Il»  U.  Ci^KuttKnoai  Boltds.  Ph.  l>.  Pro- 
fouoT  ot  CbCDUitn,  Trlaliy  Oollcflc, 
Harttiinl,  Coon.  UcjiriM  tnm  AantU 
Ne«  Yoik  Acaikuijr  u(  SdenuMC  IMS. 
Pp.U,  STa 

Tui  UbOognfiliy  containa  iba  IIUm  of 
the  cMct  dMBio*!  pcriofitab  of  4ll  ooun- 
Irics,  fram  llic  riM  of  tlifa  liUniuK  lo  iha 
tnnlar  \iH.  TIm  tttin  nmlwr  182,  aiul 
^^1  boiEuagn  oMW;  tlw  «rTBDennciU  U 
•Iriel]^  alpbab*iia1 117  tk«  Ar»i  «anl ;  cro*i- 
RfeniDCM  are  fnrel;  IMndaead,  tram  ttic 
•dtUn*  ■«««  (» llu)  ]nuniit«  puhUthod  b; 
Ifan,  Blid  (raa  tlxi  clifrniicd  wx-ietlc*  10 
iWi  pnbUeaticiiiiL  HililioiifniJiictl  doUll* 
(r>  qi^M  tall;  tlui  itifTt-rml  Mf%  bontc 
tif  *  perinllail  at  lUITmal  |>tTKBl(  an  ar- 
[■Hnl  ia  dtronofcutoal  onler  uiulcr  (be 
Bnt  or  MtllMt  llUa.  At  llw  wid  of  ttw 
filter  U  a  gMgt«flilea]  Mex,  amngod  t>j 
CMMrita  md  dtk*. 

Tb«  KMlcfM  for  iMa  UbSosnipIV  >»* 
^  hcoi  dmrn  fortWnoat  |«nfr««alHgtr 
^VOualogae  of  Sdniilic  noil  T<c1iirieal  r«- 
^Mrileata— IM»-18ii3,"  b;  Ihe  nme  autliur. 
^^Ste  lanctr  eonfiriaas  »a  onikntaml,  orer 
^f  l^OOO  lUIca,  asd  lonM  a  iroliiB«  of  Dcarly 
"^emi  paga;  il  will  be  paiblithnl  hj  tho 
EMthMHiUii  lutilutioa  En  a  f«i>  hmIu, 

TW  pnamt  CBtalofiuc  aill  be  tttcdsl  to 
dinanHa,  and  aptclallj  M  llbtirUaa. 

BnurTUi  or  Twa  PniintKniicji.  floolcTT  or 
WuUHoiux    Vol.  VII.   I»M.   Watli- 
,_  InRtDA,  D.  C. :  Jadil  fc  DcKtciUr.     Pf. 

^K      US. 

^H    Tina  toluio*  tosialna  the  winulc*  of  the 

^Hodalf  aftd  of  111  mitliaaatkal  (colioa  for 

^PbSI.     TW  ucici;   oontinoea  lo  Ao*  a 

Tigoroaa  grovth.      The  total    number  ot 

_M'Bnb«n  cfitolk<l,  Innn  the  bcpaninit  Is 

ta  lAL     Tbirlr-GrA   M<r   motiban 

r  added  during  Ibc  year,  and  IbD  preteol 

■bar  of  aMira  membcn  it  173.     Tbe 

addroa  of  lb  p(T^(<n^  Jamea  C 

rtlllDS,  ilBlIrcfied  December  i,  ISM,  wa« 

I  •■  Tb«  Jhtonie  I*hUa»aphT.  Phrrial  and 

4apb;ai(*l."     IV  "■ilinwee"   in«ludA 

I  tUi  addren  In  foil.  alwlraMaoT  tbe 

jMpan  md  at  the  t*Mt4  moHinHt  of  lfc« 

-  -^  T.  annm-  vltkb  »«  »otic<>.  a*  of  enr. 

.■■oat»lin(er*«i. Ur,  I{>'>-'lT'<oii *•  TW 

H^^iuiiiiKnUcIPn  of  Uin  lll|;h.<irrmtof  Oali- 

^EimU,"  Ur.  K-^*  ao  "  TiM  Uka-tllMa  of 

I^Kortli  CaioUw."  Hr.  liamiir*  on  tha  »  VoU 


eaate  Doii  of  ilie  Qnat  Barfn,"  Hr.  Doll'* 
on  iho  •■  Votoink  Sand  that  fell  at  Unolai- 
ka  Ib  IftHE,"  itfib  Ur.  Dlll«r'a  on  Ibe  ooni- 
pofllloB  of  Uial  ihut :  and  Kr.  Dutlon'e 
on  -  Tha  Vole*ii0«t  aad  Ura-FifMi  of  Xe« 
U«ijool" 

niirsMOGLa  I  nuMovvcsf  Oa,  rmi  Aar 
or  ConauTT  PtoxosKiaTloif.  B*  Wtu^ 
UH  UDnrP.  Pnrnt.  Ko«  York:  U. 
P.   Putnaiii'a  Bon*.     IV   SOa.      Prioe, 

Tiix  author  aMunw*  tliat  tlio  riibjo;!  of 
EDgtlali  pronunclatloD  bat  niM,  a*  yoL,  bad 
iu  main  fMti  and  principle*  cicarl;  and 
condscl;  prcHDIcd ;  ind  Ibat,  among  ealic- 
Ing  boukf,  Hour  unuidei  the  qtuution  em- 
braced Id  tlic  title  ot  the  preaeiit  one  in  li* 
broaduE  aeaBe.  and  muivaxat  la  gire  it  an  in- 
tolUgent  and  Kitiiita<(«r]tanii*er.  ilia  effort 
baa  been  lo  anpplT  tbis  lack ;  lo  funiisb  the 
rctaonii  for  tbo  dlreoUoii*  ginn,  and  lo  in. 
dlcal«  Ihe  mcuii  o(  becoming  proBuent  in 
tbo  Teij  bnponant  an.  After  an  introdue- 
tor;  <'hl^>teT  prrscoEing  gcncnl  tiem  and 
pdndplci,  the  tuples  ai«  ooniidvrcd  u(  tbe 
phjdcol  natvro  of  aound.  tbc  nature  and 
luo  of  llic  TocaJ  orsanii,  articulate  Mnnda, 
the  fOundi  of  llic  Enj;ll*b  language,  alpha- 
bcla.  and  the  English  at|>halwL  Tbe  laii 
topic  is  followed  br  corii|)lrln  tiiti  nf  ibp 
rarioua  loiJiidl  for  abluti  t*i-h  \--im  In  ibe 
Engliih  alphabet  ilandi,  aad  o(  tho  larion* 
ajrmboU  used  for  each  rli'inrnlarj  uiitod, 
which  ate  claimed  lo  be  th<i  Cullot  tbal  bare 
evet  appearrd.  Tliea  oomo  rnloi  and  M{i- 
geatlon*  for  becoming  pnilldcnt  la  Engliah 
prannndalJaa  and  Uic  Indication  of  tbe  cor- 
rect pronuDidallonfi,  aeccnllng  to  both  deb- 
ater and  Worceitcr,  of  more  than  one  ihou- 
aiad  worda  that  an  frequcntlr  rnlnpro- 
nouooed.  Proper  naniM  are  (nmudcri^  In 
another  diuptcr.  nod  a  bibljognph;  of  llie 
iubjeci  ia  giren  in  an  appendix 

Tuit  I.c«Anl  8T0Ma:  oa,  thk  Iriuk  4,m 
nt  Uumuni.  Bf  H.  C.  Htacia.  Kov 
To»k :  G.  P.  Putnam'a  Son*.  Fo.  9», 
Prioe,  9I.SS. 

Ik  187)  a  joang  farmer  in  Biiclt»Coon- 
t<r,  Pmnirlirania,  tiintrd  np  in  plowing  a 
"(|u«cr"  ttone,  abich  be  totik  bomo  and 
threw  Into  a  box  with  hie  c-lber  "Iiullan 
onriotiliM."  It  was  n  pittx  of  a  broken 
"gaigetatonc"<o  abldi  could  be  diannwd 
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\VUm,  dMoriUng  Uw  MiUine  «1  a 

la  im  Im  mM  it  in  ■  Utup 

with  U*  other  RpadiMM  to   Ur.   Jtaw 

Pucon,  (or  the  raund  mm  of  |S.sa   tibun- 

ij  aiuvwanl,  •  NulWr  (rtgnMM  >m  JDOiui, 

^  wUeb,  JoIbkI  to  ilie  (onavr  ooe,  Mtnpleiol 

■ei|et,  ud  41m  the  dtrign  o(  k  pwtf 

r  linlUt^t  hu&iini  ft  niuuDotlu    The  <)uv^ 

1  nocmirUy  arfNn,  b  the  aleae  •rilib  tu 

dog*  A  smdIm  UtorigiMi  nUcT    It  I« 

[•very  Impattant  one  la  AuvricMi  arrli*' 

e(e^.    Thoiw  appnn  no  icwon  lo  duubt 

the  entire  lionearf  of  all  tlie  pcnwni  who 

■rt  Itsaioi  i«  hare  hand1«il  the  ii)ieefm«a. 

tJafortUDfttclr,  the  (tone  lltelf  U  nui  opi' 

Uo  oj  gifiug  criclenec ;  tor  ll  wu  nut  tffD, 

|^kienll&caU<t,  till  it  had  been  clvanvJ  t<ru 

or   ihciv    limis,  and   Iti    pocMnen  bad 

•cntdird  DTcr    the    lint*   le  make  them 

.filatDer.     lu  otoirreooe  sbcra  It  iiaji  diH' 

LooKtvd  u  uuanvuDUliIi!  If  It  U  net  );enib 

iIml     It  h««  been  aubmilciKl  to  exptttt*  to 

Oti^iial  nAic*,  and  thi?  hare  «ipreMtd 

torcot  epioioa*  rcapcottng  ft.    Thrte  otl>- 

carred  rionea  han  xeij  ncostlf  been 

fouiid  on  the  nne  fum,  the  eiainlBattou 

of  which  and  tb^  oenparlMU  <rlth  thh  one 

r  throw  aoEDB  tight  an  the  labJccL     Ur. 

V«nMr  pivatoM  th«  evidvnM  on  both  aidu 
Inrfth  MetnioR  Inipariiatit;,  but  eridcntlj  be- 
'Vcret  la  tbs  geanlotnaH  of  the  vloue. 

rtlDLIClTIOXS  KBCXirSD. 

It^n-rl  ft  ibr  AmIMuI  IMrwtor  »( tb*  V.  S. 

KdlnntI  Miuram.  tor  139).      Wadiliwteo;  OaT- 
tmniEnt  rrteHat^M.    lau.    P^  (Ml 

Tht  raO[watlnriiniaMH><n*llh.  Br  Lanmm 
an^Bl■^r|.  BrfUio  :  t.<v  A  »t>rij4nl.  15M  Pp. 
J:^    inoih.»i. 

■I  ferTii'loit  Nlliir.n"H  Hill  r-illn-lnn."      l>1nlD 

.Bvtnr.tMltor.   >■«.  ItvV    IM<>  s.iiwn  etnH. 

dslpblo.    I^i.IA.    HtHauiaiJi!.  tlMa/cv. 

-illnit  In  Nitun;  A  rc.|.iilir  .Ti;iim»lnf  Vtg- 

ttiWI     MpdHna    anil     EVrnt^fli'      Lnf^mnatJoD,'* 

.  U'lniblj.    <:ii1«i[o:  CmidIc  riMlihini  UonipuT. 

Krpsriinvaul  laMitleiilon  et  t^g  SmHImm  of 
"Tuiau>CUpp»rlt(IUwllli<>»iw-aiicu,  Bytivotf 
Bv.  M.  U.    IXtt.    !>(. 

ainrniaii  1«finMCM.  aed  wh*  ■•  ihniild  itnil« 
thm.    Br  [■•altlO.BrlBUm.ll.  [>    l-hlUddiibU ; 

J.  H  Ui-piiuwu  A odl  \i».  rp.ia. 

Thil  Imiiangil  Elni-I>af  n<*il«.  Ilnllctln  Nn. 
.  C  B  Dcnrtuigat  of  AwHeuHa™-  WuairBtoii  ■ 
atnrniiMDl  l^aUac-UflUa^    i^A.   Tf.ii.    Illiu- 

Nerolallkni  ^n  ili>  PivlH*  at  Miaidiw.  Br 
1ia  P.  Rou'.in.  M.  [>.  CblMCo  :  Batifw  Piiol- 
r  tbd  PnUlibUic  (viDMor.  IML  I'p.  ».  U 
ita. 
^  A  rnlilnanK  of  HhrmM  Piuli-Alnila  Br  tt- 
'<^>?lBataD  lk>IUiii,rb.  D  Ai>i'<n>'><>l<iMa.  ISU. 
fjiftS. 


UMkofiWiBJffturtUM.  B*Uu»MU> 
Ihw.    "■-  '  •j---^'  -■    j.rililil 

Th>CrliM<(r^>(nT.  \a kMnm  HHmA* 
BDitiwtea,l(in,Apnil.lMa.   BraMfrOaaa 

l'd|<dMlaa  trf  let*.    Bilitear*.    IMA  Tyn 

LockmnA,  Fb,  U    Haw  T«ric.    IML    1^  U 

TtalrlMMh  AsoMI  B*p«t  of  (to  UmMm  tf 
Ua  £«^cI«>1^kMv  «I  nOaMrUa.    IVM* 

_  AMMaiMlrmd  al  (U  COfnaalM  «riM* 
ITiUrB«l)r.  AjMI  M.  ■•».     Br  hnliiiii  Ol  t. 

bMiMtf  Pubolocr.  AS<t1H*nWf*a«> 
Kiblblliu  Uh  UMcMlat  l^alnnlun  (Tito  IbM 
LihlUtUi.  BiprtBt  Ihm  ttw  Unjoa  -  LaMC' 
Ii*«  Vork:  Ita  iDiHiartii  yubHaaiia  fiiiiJi 
I»»    rp.«l    ttnnta.  "    ' 

—nm  BuilIu7lloiiiliDr;aUiBlU(J(M««>- 
*oud  M  IndliUotl.  r«BllT,  aail  fuMk  11^^* 
OUMbrJr.  Wlcn.U.  I).  UUUMBLTa  n. 
1*.    lliTHr.  '^ 

BurMBatKdBmloii:  PUmIh  IWm  la  byH' 
Anutiili.  ami  tbt  i.»cIirMMB  of  Ai«*r  Uit,  ik 
(4;uid  On- iMiool  errtKu  hi  ikt  CalM H& 
lip.  Mil.     WuUiirUb:  UamiiMnt  rANHr'» 

OmtaClaB  and  tl*»lraicl«i  eKDMoad  ■  Ml 
rtanloliMlal  UtUaooi  H*  fnakta  lamHat 
Mil.  AJtvi^:  U<inlkhfta^jliiM.tiitaM<.  tM 
PH  '*• 

Swkirrfiir.  BfT.a.OMnib>A,H.IIi  Sh 
Tof*.    ls»J.    P^  ifc 

Tb*  Thom  Cnnimar  md  nidtsavr:  A  Pr 
«iass«i»w>L    JlT  l>.U.BrlMgB,ll.lX   mo 

niDliBl  «(ai]tn  or  Uie  larlplnit  Imm  «<  Iv 

bfW^   l»  T.  »  OnMbm.  II.  1*.   iMBi  i>,n; 

m  «b*  AmaUttoi  oT  AtUMfftaM  JtmrnrnM 
PtaDU.    By  W.  (A  Aim«r^.  14.      ^"^^ 

On  Ib>  Vuwliin  ud  ti>d>rtl~  Itdm  UU  Tib 
b!T.  X**  H«lw,    Br  V.  X.  UuHb  iM  <Mtad 

lull  &iib.  luA.  r^k.  IS. 

A  DlrllsnuT  (^  tluri«  uid  MiiaHariL  lUlbil 
bT  U*onm  Unv*.  PhI  XX.  MiunlUu  *  U» 
■fas,    II. 

Kwanl  Amxkn  HodilUia.  Br  BMiud  f 
X)T-  M.1>.  Halanort:  JobM  UwiLlai  [IHw 
•llj.     IMA    P|i"«. 

On  tiif  i:>idfD»  ibBi  ib«  Eanb'i  ibuHh  ■ 

HlM.    Br  Dr-  U.  t;  W»l»Drth.     I>  H 

nillorr  and  Nnucmuit  tt  Uh  LanO  Onto 
Aw  EdudLlvii  In  lb*  Knrtbvfvt  Tritlur/y,  Hr 
n«<is*  *'.  KbIkKi.  Pb   D.     Hew  Vort:  0.  l' 

PiiUiuii^»oD>.    iii«i.    Pp.  i;a,   (1. 

MTDIDln  «[  ll<i!  Nul»iul  AaJmiT  of  #aMKrt 
Vol.  II.  vm,    WMMaitteB  :  UarMVnal  IW' 

Tbi<nitB»<ifth*i:*n)L  Br  Piuk CRateiU 
r  r.     N>«  Vott;  It.  VuXMiiud.    I'M,   rp 

W.    Htodu. 


X^XlllL 


Br   A.   tn«lt»  IWW 


LoaduD :  H.  X. 

TbK  Tnw  and  RamiiBtlr  I.«irF.«iart  <f  OMil 
and  bin.  HuublDHn  •.  A  Itmix  In  V«a  I*  J. 
AnUHdAUto.    Lsadan,  E.  (..:  CUMMHk.   f> 

Tb*  eo«W  PbDoHgti*  and  RaWtia  (T  Oa» 
Bf  I^laaxl  Calnl.  UTtt.     Xr*  taibl  tUa* 

TH>  ChtiKliln  r,t  tVnkfrr.  Kr  V-  M"**" 
Wiiiiiuni     N»  Voit  \  Ii.  Ap[jaMa  A  (a   iw 


Bf  nn— if» 

..._      .J  A*  A: 
Krwn.  br  C,  L   Ilrntd.     MlnMHiH, 
ILWlUbaia.    Pp.lt,    tlhutnM. 


Tnailiinl.  «tib  ■  'Oiutait  oo  A*  AaNwr  if  >*< 

■  "  ^^  ...     srai 
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C  A.  KwMU.  r.  <-.  P.  KIdUi  (dlUva.  Kw 
Vtrt^V  r  fXUnuni.laa*.   U-O.  Pp.aM.  tl.l£L 

TWOivMWgrM.  II*  A- )■- WddmL  BoMod^ 
a«^iafc  lOAIfi  *  i  V     )»«  ivm.    IIJU. 

1^  Fmnnplrtf  <*r«minBr  of  Ih*  Jlntrl^iab 
l«Min|»».»m<  tifib  bv  WiUmUd  toi  lUmbvlilt. 
•irUuM  O,  BriMui,  U.  D.     riillidclvhta:  Uo 

Th*  IsnliW  TaA-TnT.  Sf  Ssaa  A.  BnwB. 
SmMh  :  J.  K  O.^-O  *  Oo.    I*»fc    Vp.  rt 

ri-|1l  aa^rt  U»  Tar*.  B*  Mtpnlnli.  !>»■- 
kM  »T  «NI^  ir>M>a     »*«  fait :  CUiM 

!■  iHktMO*  OdoabM  Bt  U>u4  P.  Tb- 
^.    !(•«  Toit;  l>.  AtviMM  it  Co.     IM&     rp. 

IrWViMi  U.DuiDiHr.  »•<■  Ti«k:  llur)'  Itgll 
«^Ci^    U-A.    I>i;3.    (Liu. 

MuhniMi  (f  AtHrta,  KdlU*  •ml  rolieiioai. 
BrJaHa*  A.  faimrr,  Jr.  AaMon  t  I.  PmiK*C«. 
li>&    !>.>,  wl  r-tli*ijilDi*ll^ln. 

Tte  Co|-hB--hn>*ic  Ks-kt  of  I^n  RnptrMr. 

■If  Koho^  IhHr  Ir'lae      VFuUimsu:  ()«t<rn. 

tMMIaiUB^    t»^    FlLtM.    lUoitosUd. 


■If  n 


POPULAR   MISCELLANY. 

Tkt  isfrttaa  iMWlMlHi,--Tb«  next 
mrtin^  at  iha  Anakak  AHOcltulon  1*  ap- 
I  to  b*  belli  Bl  Aim  Arbor,  Mlohlgnn, 
[  A<wi«l  SOtbL  Tbc  AuwUtloD  AC 
IM  laM  or  FtiUftdol^l*  inMliiie  ciprwwd  ■ 
pntotaw  for  Bw  IlMtwt,  Moant  D»en,  m 
lb*  fdaw  «t  it*  Mxt  BMUng,  it  iiiiiBble  >^ 
uimiikIiiIiiiw  cvM  hm  ■ecurcd  ih«i«,  nun- 
lag  Abb  ArbOT  w  an  kll«nialiTc  plan.  It 
ha*  baM  Mccruined  thai,  irbilc  botcl.toom 
la  aet  wantlag  U  UoiiDl  Dtaert  la  Jul;  uid 
iJm  Uuct  pari  at  Srptmiber,  ill  poHlblo 
uoHiinwdallcai  arc  taken  up  al  Ibo  tlcao 
Ik*  *»andallaB  wouM  mMt,  Is  Aueiuc  At 
Aa*  Aibar,  the  nnirmiit}  bniliUnj:*  and  (h« 
rMiaa  lu^ljr  oi-faiiitil  by  Iha  iiuilenU  aill 
bt  at  Ike  di)paMl  of  ili*  AModatioa. 

TIm  inilth  Iwadatloa.— Tlio  arranRO 
uaaU  f«r  lliP  conlBiit  moctiag  of  th*  BriU 
l*b  AHOolatiuo  at  Abcnkcn,  Soptcmbcr  Vtb, 
m  nMrijr  oMniilclcd.  Ths  pmidont-clcci 
•'«r  lU  r«M  la  Sir  L)n>n  riiirair.  Tlio 
naval  Mcrviaiii!*  are  Caplaia  OalMn  and 
Mr.  A.  Q.  Vscwm  Qarcourt,  while  PrvCcic- 
■t  Uunn;  *«rt<a  tor  tlM  Uil  time  u  aciins 
*Mr«Ury.  Tbo  pnwiilcala  «f  thv  larioui 
■•Nhw  am:  A,  llalbvnalkal  and  VhjaU 
al8aitac«v  IVotoaur  0.  Oirraul ;  It,  Cbem- 
MMmh*.  l-lvtcMnr  II.  £.  AnnUraog;  C. 
OR^ir,  pRifcMur  J.  W.  Jttdd :  D,  lUol- 
<V,  rntMor  W.  C:  MdMeah ;  B,  Gms- 
nylT.OMM*)  J.  T.  VfaHwr;  F.  Kcoiiotnio 


Sdnicc  *D<1  Slatktic*.  Pratoaor  Uenr;  SUI^- 
iirloki  <i,  Mtcbanlcol  Sdcucc,  Ur  Baajuutn 
Bftkcri  II.  Anlhmpologj'.lCr.Pnioci*  Gallon. 
Tb<'  iMliirtr  Xt>  ■urking-iDMi  nlll  be  doUt- 
erod  b;  Ut.  Uarohl  B.  [>uon,  on  "The  Mb 
lura  «!  Bxplotiita."  Tbe  ulbur  luoturuS 
nUI  be  bf  PniftxiK-r  UrjUo  Adamd,  inbjcct 
DOl  anuouncvd,  and  Mi.  J<diu  Uurrav,  dt- 
rMtor  of  (lie  (^allcngtr  BxpedlUotii  Com- 
luiMlun,  on  "  Tbv  Orcal  Oocan  BmIdx." 

U»«  Floral  are  tbanslag.  —  rcuti-siar 
C.  E.  DcHCT  Doll<«i,  la  tbc  "  American 
Ntiuraliil,"  on  tbc  tubjcct  of  "I'luit  Ul- 
entloai,"  a  tor  Uuiancc*  In  vhldi  certain 
plant)  baia  dluppparod  tram  Ibc  Bora  of  a 
part  of  Cenlial  lona,  to  bare  ibrit  placet 
taken  \tj  oilun  (jirclca  oming  In  tioia 
abroad.  Rfteen  jrcar*  ago  the  Di/aodh 
diryanliMmoiJa  gmw  b;  tbe  roaddlde  in 
ftreat  abaiuianec ;  now  it  l«  iKBrrcIf  to  be 
found,  and  b  rvpliccd  by  the  InirodnoKd 
"dag.feniiol,"or  "Moj-weed  "ol  New  Eur. 
land  (Jiulirmit  etiulii).  Then,  tho  (mnll 
Qca-bDuc  iErigcrvit  divariKtvin)  abounitud 
on  dry  aoilt ;  now  It  U  rapldlf  dlrippcorlnft. 
UiiUirilU  bato  begun  to  appear,  and  tlie 
>>luirr«l-tan gnaii(,H<jTiUumjubalmn),  whlcb 
bad  DO  plaoD  in  the  Som,  u  very  abun- 
dant, and  baa  been  for  ten  fenrs,  Tl>e  Idk 
amarsnlb  (Amarwttnt  tiUoidtt\,  which  wui 
rarvljr  (imuil.  In  nuir  abuudant,  niid  haa  ml* 
gralvd  lull;  onu  huiicltcd  niid  fifty  mllea 
norlheailvard.  Burgni»,  alM.  a  moslof' 
fondTA  plant,  b&«  coiuc  in,  and  appvara  lo 
be  npidty  inerea^ing.  PrafeMnr  Beaaej'  !■ 
inlomuil  by  old  Kdlera  that  in  Ncbinika 
the  bDmo-graMee  m-ro  formerly  abunduit 
in  tba  eaalem  part  of  tbe  i^liile,  but  have 
now  ivlrpRlud  fur  a  lumdrvd  or  a  hundred 
and  rfty  niilM,  wbile  Ibvy  bate  been  ful. 
lowi-d  by  (bu  blae-M«nui  (.4ni(n>j»;ron  and 
ChrsK/fioj/oii),  wliioh  no*  Rww  in  great 
luaurlanee  all  uvi-r  llic  pluiim,  wbvre  larnly 
yean  a^u  tin'  iimund  vat-  prarliuilly  barv. 
The  •aiiic  'u  luLiiij  plaov  in  UaLola. 

Color  of  Jkrtik  .InlaaU — Ur.  WalUoo'a 
Iboory  llinl  lliu  uliJKi  eotor  iif  nmuy  Arclle 
aniraali  U  du«  lu  proi-'i'iin-  aflnptaljou  or 
mimicry  bai  hr<n  dlapuU'd  by  Mr.  Mi'Mola, 
who  Bpeslii  o[  lomo  .\rctlc  animate  llial  aro 
nut  wbiir.  and  regirdi  Ihal  color  a*  hatiuR 
Mmo  rdstioB  to  tbe  radiation  or  abioTptWn 


I 


L 


J 


4»4 
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[,«rhMU  Uc.  WalUc*,  McodlBtt  hi*  fUv, 
*jt,  Uul,  *-  ir  tbc  vMte  coloniioa  of  Ibe 
lie  anlmkb  Mood  almic,  H  ought  b« 
bt  iMccniU7  W  ui>pl«<Benl  Uie  pc«- 
'  IwtiTB  tbeorj  bj-  none  pbjnoil  eiplumtioa, 
but  we  bn  to  uke  ■ocotm  at  t>w*  ptrelM 
^CMC*  «t  tbo  Mad-«olort4  dMcri  aniiuibt, 
I  Uw  ei«M-«pkn4  d«fdun*  of  ib»  vttr- 
|Ri4*al  tropkal  fWwU;  and,  IbM^b  IM 
oib  l)M»e  KgloM  ilMtn  •!«  nuB«n)tis  n- 
pdoul  CAM*!  *•  cu)  alwMt  «l">Lj>  M« 
tnnMotUMMk«liktrla  ibaabwaMof 
I  liMd  of  protccdoQ,  or  In  llic  |;rtnU!r  In- 
'  of  cuoapkuoui  cuTL-ricg.  Id  tbo 
AKtIe  Tacluu  tbo  CMOpUoM  art  pwlku- 
_kri]r  IminioliT^  becwwe  is  tlmon  crcrv 
the  fOMDnof  them  il  obriout."  Tbo 
I  >otr  doc*  not  torn  whtlc^  bccMue  bo 
In  FMba,  uid  ommmJmcM  !•  not  ne- 
■Tft  Uie  tousli-Bbetp,  jak,  hmcm^  mH- 
bou,  uiil  nindoer  ara  bMc  1«  Ukc  o«f«  of 
ibvniMlvM,  Mid  MCd  mo  pratfwtiwi  or  ooo- 
tlioonl.  Tlie  (Iwuou  \ai,  nbls  arc  darii- 
1  beotwse  tboj  Utc  In  Invn.  and  aniM 
:  lilw  ilteoL  Tho  nrcn,  Urlug  on  ear- 
I,  toqulrM  tio  oonotabDcM,  ami  eonllnuca 
Hr.  Wallace  la  of  ibo  opinion  ihal 
or  iMi  tor;  iltiU  to  io  wtih  tbo  aiiaoqi- 
I  or  radiation  tit  beat,  bMuim-  Ihoac  mat- 
are  iargel;  dptrrmincd  bj  the  Hruct- 
i  and  (uilMe^cstutv  oX  tlic  miorod  *ub- 


k  MiMtry  tt  It*  Crowth  of  Trttn  ti- 
PtalMd.— Ur.  John  T.  Cani]>bcll  tcJuIh  la 
tbo  "  (UMrtean  Xalanlbt '  bit  dJMDtcrjr  ot 

,  one  of  the  oiutca  of  tbr  jihcnomenoa  of 
arti«aiar  mcu  o(  iand  being  norcrod  »itb 

Ek  Himuliancoat^  nnirly  «icla«iTe,  grontb  of 
I  of  a  particular  )p«dM,  i^oae  haie 
•Mvibtid  (lio  |>)wnoaivTKin  to  a  pwmliai  Bl- 
TU1M  of  lit*  Mil  10  paitii-ular  l[ii)d>  of  tc^o. 
laiion,  ohiiili  be  dot*  not  lind  to  ni*L  lib 
oicn  rijvlaBntion  t*  vnry  ttin|ili>,  and  it  M 
ihc  t'llfct  Ih*l  tlir  mailer  lira  wlioll.*  OT 
tniilDly  111  till-  fnrl  at  the  Rnund  boing  In  • 
It  condillinn  lu  n-cdi-f  thr  M*it»  of  tlin  »«- 
au<i  upccira  when  Iboy  (all  npon  it.  Sroda 
of  different  klndi  fait  at  r>Hniil  Mnaona, 
and  wlien  the  f;[«iiiid  ia  la  railoui  esadU 
liiKu  a*  to  maisiure,  cl«.  "nxnc  tbal  flad 
the  piaaod  In  |{ood  modiiioa  i^mul  and 
glow.  It  no  accident  ocvtim  to  mninvo  tlio 
pfaota  «Imii  rttj  Toung.    Ur.  Chn)|ibeU  haa 


tt«t«d  thli  vkw  la  lib  anrrajs  ia  ib« 
rionall]'  flooded  bottom-laBda  uf  tha  Wfc 
boah  Biior,  and  llluMtaI>«  It  b/  foOoahf 
(be  fottUM  o(  tha  accdt  tit  ihnt  aprbm 
ofttML  TbcbiU)ottho*Toani«Ma'bM 
ton-wood  b«;:iii  falling  earlj  tn  lb*  tpMc 
noiMfa*,  and,  if  a  llaDd  b  rcMdiac  ai  lb 
titDf^  tb«7  *tiuk  to  Ibe  mft,  luotit  baik 
wbsrercr  ihet  Much  tbon,  and  paitlcniu^ 
alo^  the  UfthMt  porta  tt  tbe  aaod^aai 
Wtn  It  not  for  lfc«  B«bMi|anit  Boodt  b  At 
ramt  apri^,  no  cihar  met  oiiild  gro^,  (» 
thaap  aould  O00III7  lh«  gnMunL  Bd  69 
art)  raiilf  kttlad  duHng  Ihir  rnhxer  kj 
oTorflowa,  and  thb  li  «hal  liaiipcna  to  bm 
of  them,  fhr  coilaowwij  ia  iIm>  ncit  ia  tt- 
der  of  (ktddlng  aad,  ami,  il  ainBlba  tmi 
I*  rocodlag  wbUo  Ibb  b  Uklag  fUtm.>i  aOI 
boTO  UUod  all  iLo  TjrraaNini*  wbkli  H  tan 
eoTOtod,  awl  aprovt  tbe  ooiion«»od>.  TIh* 
In  Hint  m>j  be  killed  hj  tlio  Drii  hroL  D 
U  tho  tiini  of  tbe  mapk«  dmI  io  ttn-t  'V-' 
aoed,  and  117  for  ilic  en>aml.  If  < 
tboaeificdtaMCCccdiianiaktnit  ami  ••«- 
ont  a  flood,  It  wUI  bold  tbo  f  raiuuL  and  in 
rirala  win  bd*  be  aM*  to  sot  a  plae*.  IM 
■pring  tbe  cdgei  oE  ibe  laecradTn  |hwr 
tiona  etcnped  the  neit  flooda  af icr  (lie  H«k 
fell  upon  tb*m,  and  Ur.  CaniibaQ  omUm 
along  tbe  liver-baaka  thnn  bdu  iit  ^aof 
traa*.  and  distingidtli  tbtm  bf  tbdt  f*- 
tial  appcwasm.  Tbe  nplMi  bdl  ■«••' 
BTiwaare^  flie  aeeood  fdavnward)  of  n>- 
lonaood,  and  tbe  third  uf  ao(t  niaide.  ■• 
Joo«  a  Moar  flood  came  ihaa  an;  fl« 
eauMd  iba  atoda  r«  ifqaut,  and  kfikd  til 
ibr  jwong  Utc*. 

nratrr-JIHon  Slrwp.— In  n^fpca^  •• 
lb*!  iwpilfT  lir  Dr.  II.  Carringtoe  UoiM 
tnnctniiafl  the  manataeliiTV  of  i ugM  b* 
■aUr-melOM  (ac*  Jane  numlMT,  149*  HTl 
Ur.  E.  A.Oi*laM«,af  Dc«tui,IIIiBdia.aiilH 
aafollowa;  "About  IM:  the  maouikaei 
of  BMdaMsa  wai  cBirlnt  oai  liar*  la.Cfata' 
ItliMb  from  melona.  I  do  not  kao*  k^ 
0it4a>iTa  nor  bow  aacetaafld  li  ma  I*' 
remainbf  very  (barly  labon  a  huf  oa  t* 
prairion  near  BloomlRgina  ibai  nar  a^^ 
ben  frrrjumtly  nbcd  latj^  cro|a  tl  »•» 
nwloai,  Tn*  whkfa  llir*  tnade  mcbMA 
Il  will  bo  obatrrcd  tbal  tbe  atna  li^ 
BMla'a  work  (omnxnicalcd  Im  Dt- 
BMitkfti  a  "*in>^''  not  nipu. 
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■lAiMi  aad  frUih — Ik  aa  »Mt9**  on 
"Uadnan  >uid  Crime."  dcllirml  noma 
iBonlh*  itpi.  Ur.  CUtk  Bell  cnllfl  alUiitliMi 
to  ■  eoadtafam  d  tnaultr  «idcr  vhlch  nimo 
M  MiawilMM  cainMitWd  "hkh  ii  »at  iMog- 
riMd  liy  dm  i>w  »d  b  not  ottcn  laken  no- 
tion of  (>;  Uie  CourU.  It  il  tho  inaditioo 
tlul  titiu  when  th«  niaa  u  perfectly  aoim 
»f  ibo  BUurE  of  ibr  Kt  he  oMnmlia,  and  of 
tb*  Ck«  Uutt  II  to  pTohiUtol  bjr  ihc  Un  and 
i*  pwiblwUe,  bat  to  at  the  Mme  time  in- 
lae*p*cUat«tt  lij  nicutal  diacwe  tima  rati. 
mlUiiK  hto  own  oooduct.  The  idmI  careful 
JIaeitaaIca  o(  tlie  qDeslioo  haa  bvta  inadu  by 
air  Janies  Stei>li«n.  vho  h>»  ptnpeMd  u  a 
nlulkm  tt  a  thtt  ailhotbh^  «[  ieriiw  lu 
bring  hi  a  *p«cial  iarm  ot  vcrdici  •hM«  (li« 
fitoiMKe  o(  iBcfaraBditiinM  h«i  b«ca  proTol, 
b  Imi  atoa  doobtliM  bMn  Itm  4>l«iniRi(  «r 
the  CBM  whkh  ha*  oftM  |M«aiptnd  Amori- 
out  jfatiit  to  brinK  in  nana  nt  the»<>  i4n|iu- 
Ur  TenSd*  wlu'ch  haw  canwd  Kiarific  a*  eon- 
tnry  in  tliu  too  anil  tbo  tacK.  In  Ur.  Boll's 
cfiiaton,  "  ttiv  tlm*  hu  anno  wlifu  Irj^ltb- 
tan  iBUH  faev  ilitoi|Ur<tlaa  upon  lli  merlin. 
Tlw  able  and  nulfrty  mnnnct  In  which  Sir 
Jama*  iliMnKMf  it,  tbr  dcrJiInn*  Id  luanj  of 
tbt  ABMrinn  Hiaica  r«cOKnl>lnt;  n  dlffrrrnl 
te«  for  reqworibUity,  call  foi  a  ■citkd  Inn 
both  b  Bn^lanl  and  Arnrrica,  iliich  woidd 
be  In  Mimrnl  oiih  Ibc  prtncli>1i'.j  of  Juitlcr 
and  mini  iirmta  villi  ilic  cIi'llirailoD  of 
mr  o^.  .  .  .  Tliora  to  no  iloubt  Kbat«Tcr 
Ifaal  Uie  iRWrtalas}  o(  vepJIcta  b  largely 
4ae  (o  Uie  papular  eanvleikn  «t  the  IdJub- 
tlc«  of  iW  law  a*  It  no*  «ttou^  and  ai  It  to 
frMtuently  «nn«mnt  by  tlie  eonrta.  ...  It 
ia  a  bf^itUtirr  aad  not  a  jadkinl  iiiinliaa. 
•nil  Diiwi  t«Dc(re  pDbUe  aitcMtoa  coaunm- 
mmU  obb  lu  Rieat  laportance  In  the  ad- 
^^alkUmtlim  of  ciimiiial  i«riiir"''°°'*^'* 

^B  Siryhia  »ni  But  Sitar  li  tb*  rmlM 
^BtatM. — Pnfnwr  II.  W.  Vfihj.  choniiM  of 
^^br  n«p«riincn(  of  Agiirolture,  In  hto  iwpnrl 
on  **  KotihLTn  Snpr  tadnitiy,''  grin*  tht 
aiDoimt  of  *Dr;;bstn-*n^r  mamrfaolunil  at 
Ibe  [<r{>d|ial  faeUirio*  !■  Ihe  tnit«il  Sum 
•Inriiia  til*  iMson  of  1 1*^  at  TM.7 1 1  poiin'to. 
Tba  faemrlei  are  at  Bin  UnnJe.  N««  Jn- 
mtj  (  Ounpalga.  Illinois ;  SttrllaK,  lliit<b. 
iiuoa.Tixt'Htawa.KaiiMii;  awl  ib«  Dtfart- 
al  "  :rr.     TV  lafit*i<  and  bkhI 

r)   to  at  Ulo  Grnnda,  nur 


Capfi  yinr,  He*  JitM-r,  whtrt  th«  Mil  and 
cllEnat«  appfitr  Iavorali)«  to  Ihe  prvductioa 
of  tho  crop.  A  caivful  mlcuUtion  li>ndfl  th« 
auilior  to  enliiiiaio  that  ihv  avrrajc*  auiouni 
of  HiKar  which  t*a  iit  obtalnvd  la  nwrit*!' 
able  form  from  Hirithiiin  li  4*18  par  wu  by 
irdght  of  Ihc  oiprcned  Juice,  or  i-ij  per 
c«Dl,  or  4A'4  poundi  per  ton,  nt  the  Mne. 
Bendc*  Ihto,  two  othci  ■ugnii  tlion  thg  (t;*. 
talltonbte  miiFOio  iro  prucnt  In  tho  Jutco, 
but  ^oy  an-  not  aepurablc  in  wild  lonn,  and 
ititer  into  tlio  molasici.  Thto  yield  to  pro- 
portiuniitt'ly  very  totgp.  DUd,  if  the  jirndue- 
lion  of  lorghunijiigir  nhoulil  lie  earrlc'd  on 
witti  Biin'E'sa  cnou^  to  nuko  It  a  ataplo 
crop,  the  product  of  niol*»ca  will  be  ptat«r 
than  ordinary  <iin«utnptkin  can  diapoaa  of. 
Tho  only  other  uaci  tn  wluch  tbc  malanea 
can  he  put  will  be  a*  food  for  aaimnli  and 
tor  dittitialion ;  and  Ihe  Utter  *ill  bo  Iho 
tuor«  money-niakhi^  Each  gaUon  of  mo- 
liM^M  will  pre  a  gallon  of  commercttl  tlcu- 
bol.  Happily,  Ihia  kind  of  almkul  is  miid 
t'l  bo  only  fit  for  uie  la  the  aiti.  Profc»»or 
Wiley  remark!  that  the  fact  iniul  be  ad- 
miilt'd  lliat  the  prcaent  produeilon  of  aof- 
kUiiiii  .Hti^'Kr  ia  not  rcty  encouraging  ■Iter 
thirty  yvani  of  endeavor ;  but  nmriy  all  the 
pR)Ki'<">i)  that  hu  been  madp  In  it  baa  taken 
plaiMj  diirinK  the  lart  ihrre  year^  The  out* 
Ifxilc  i»  !>r(l«r  for  the  naniifnclure  of  bcrt- 
■uftar,  ■hieli  to  pronounced  an  atsural  siic- 
aa*  on  the  I^dfir  cout.  Thr-  fire  yearv' 
4^perlenco  at  (he  Siandanl  Sugar  KeSnerr, 
Alraradii,  California,  to  clalmeil  to  hare 
proroil  that  bcMa  raited  in  (hat  t>tj||«  «ill 
yield  aa  many  tnuM  per  nere  anil  are  a*  rieh 
la  ■acchatine  matter  ■»  any  laiwd  In  Eu- 
rope. DiirlnR  the  neocon  of  IBSS-'H  Ihera 
•cte  produced  nt  IhU  Mtnliliihmcnt  I.OtTr 
83a  pound*  of  vhllorcflnei]  tugnr,  i>  bile  there 
were  atlll  in  tank*  at  the  time  of  mnhinKllM 
nfiorl.  In  proccaa  of  cryitatllzatian,  UO,000 
ponudi  more. 

f  Ampt  i.rxlrfttJeft.— The  oaiac*  of  the 
(Icfediee  and  oomipl  legislation  whieh  ap- 
pcira  10  b?  one  nf  the  crying  compUinta  of 
IliK  pttwinl  time  hart  been  rtriewcd  la  a 
abort  paniphli-l  by  Ur.  Smon  Sleme,  nbo 
altn  mikra  a  ireneral  Ru|:ce)tion  of  a  rm- 
till  fiir  them.  Tbo  oausn  lie  in  the  melli* 
odi  of  pR>r«dure  of  our  lefdalatito  bodiea, 
■hkb  aro  naylUinat]^  baaiy,  and  i 
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•Iilcivd.  Thu  public  good  ii  ofwn  the  Oiiiis 
leut  tboqglil  t,t.  Ua  tlia  vlhtT  liaod,llie 
predoniittaal  giMnl  ntodTS  b  Uw  iI«iIk  oI 
(lie  ittflji  fa)  p>*iT  ta  keep  the  olb«r  pwtjr 
vBt;  MidoMliiMDberof  llutbodyluitMiDe 
**•!«  U  KTiDil,"  dlbcr  bh  »ini,  or  Iki  an 
of  bU  comnlloMU  or  of  Mme  |iririt«  gr 
eorpwala  tnhiML  The  nar  •»  tbe  cue 
In  bgUnd,  tlU  tlio  |«*Mg8  in  IMS  «l  tbe 

nduB  wu  «A<il*d  U  Ifae  aMthod  of  truat- 
hhA  o(  pohlie  M>d  «<  priraU  uhI  total 
bllb.  Publk  bilb  u*  now  pUoc4  under  Uie 
whig  c<  iIh  Cxlrinct.  PrtrUo  and  joctl  bilb 
■ra  no  longer  tmtcd  w  bRblotlon,  iiblcdy 
iptakiii^,  bnl  m  pttUiona  to  ParliuDuni  (or 
«p<ni*l  imnMoit;  or  pririlcga  which  are 
CDMducted  by  ptiraU  panica,  and  b>«  m1>. 
J*at  14  a  itrict  nile  d  piwedura.  TI19  are 
tried  aa  a  lavMit,  hi  which  the  pcUiien  ud 
btn  are  l)I*d  he(or«  tbe  bcehmlof;  «(  ibe 
Miahin,  **  and  oppoMd  al  cicff  t(«p,  aa  a 
whola  and  hi  dclul,  by  Vat  Board  of  TtaiW 
ami  bj  fTtry  priiate  intvmt  whh^h  may  Iw 
manand  o»  afftclM  thereby.  Counltf-peli- 
tiont^  Bttomcyi,  oouiun'l,  and  a  trial,  a  Mand. 
ing  and  a  day  In  court  i»  all  jwrtlia  in  later- 
est  before  the  bill  can  becnme  a  Uw,  pre- 
rmt  ■Tonj  hi  indiriduab:  oounitd  tor  the 
nUaiury  tor  ifae  pabU»  bill*.  a»4  (prcial 
eooBM)  for  the  ptlMla  bOto,  eoniBlitc<n  to 
aU  Ihem  in  llw  bri«lllg|enl  dwchargo  of  tbrir 
work,  firerml  the  poMlbUHyot  >ocking;  by 
odhltfaB,  a  public  wroae."  A*  dotalla  of 
■hoM  neaaartB,  m^Mk  ire  hare  not  tpaot  to 
foUow,  an)  carrfully  adjostMl  M  toeure  ihdr 
raoecMfMI  worluDg.  Tbe  pr«diiUlhni  of  •pe- 
dal Itgialatfain,  which  hai  bNm  lacwpcntcd 
into  MHno  of  our  t>caU'  Conuitulioa*,  ia  re- 
sided hy  Mr.  $i|mui  a*  uupliilo»o[>iii«al ; 
IctIImtc  rnnai  alvaja  be  ciwpilonal  can* 
which  smnal  h^latlM  om  aoi  cotct.  bni 
tor  which  ipcoU  pntiriona  aM  noeeanfyj 
anil  U  t*  thi*  need  which  b  reoo^nd  b 
Uw  Britbh  vpntati.  71m  prohlblllnn,  incc^ 
over,  detoua  iuelf,  (or  It  b  cradnl,  and 
weme  ainuunt  ate  peuod  tor  tpoctoi  t»A\ 
nnder  (he  pMen*c  cj  generality,  thiiu  ooviil 
iuoeotd  it  Uwy  were  ptcKalcd  in  their  real 
chatactar.  Mr.  Scteno  haa  prapoatd  a  de- 
tailed ptnn  tor  a  vyalctti  o(  kgiilatlTe  pn>- 
Mdurr,  modeled  after  tlie  Britlih  "  *laikd- 
toff  onlPif,"'  which  dtaerrea  at  Icaat  to  b« 
(boni^t  orrr. 


— BjacUalMBH 


BrItUt  Ikax  aid  Cnp.— By  aalaal  • 
(for  a  ctMua  kaa  boot  taken).  Gnat  IMiya 
taA  Irelaad  contain  iliirty  millkm  ImU  d 
pcndliy  of  all  hindi,  twenty  ndlllin)  of  wUck 
nay  bedawcd  ander  (ho  b«ad  of  ~ikkk- 
tEua."    The  Ujlag  hcnn,  whkfc  m?  b«  Ml- 
maud  to  tmMUMc  one  founbot  llieddd^ 
coi*,  «r  Atb  mlHon  head,  may  lay  boot  ttt' 
vaXj  t«  t*«  huadnd  tm*  *  y*>r-    It  ia  lalt 
to  ateragt  tlie  iraa>licr  it  (locaaixhtylataa 
hundred  (or  mch  bta.    Thu  would  uire  (oar 
or  lit*  hudied  ViUmii  <eggt  a  year.     Be- 
tween a  third  and  ■  half  ol  the  whole flodi 
of  poultry  are  consinncd  PTcry  yoai.    IJoat 
of  tbe  Eoelleb  cotla^en  dcrhe  ■«  mock  u 
t««)ity4wa  puuMlf,  or  a  hwndred  and  ta 
dUlait  a  jvar,  fi«a   (heir   lowli^  hall  ri 
wlddi  ia  pre6t.    Tbe  poaltry  atw  boi^  ^ 
lean  by  "  faln'o"  "  <"  "  >»eG>en>."  ud  n 
fattaoed  for  ilia  market  by  "mamtn* 
who  make  tliU  (bdr  apedal  bunniK.    1W 
foedtnfi  li  pcrfonnod   hy  mAckjacrr.  by  ■ 
rapid  precox,  and  tlie  imda  b  apunlti 
one.    Tlie  borne  auppty  hclajt  Mtimalal  u 
eiffat  nilUlon  ibldicai  a  year,  uid  Ihi  (0*1' 
bclnff  rained  al  (wo  lUUloet  ucfa,  w*  km 
aa  annoal  matkM  Tahtc  for   thin  alotk  d 
ISOOfiOO,  or  |1,0Mi.O00.     Tbli  doc*  dm  it- 
elude  (be  (nrkeyi,  ducka,  and  grctv,  uf  wkcl 
tJght  HlUiaa  are  rctnmed  to  tirtai  Briliii 
and  Ireland.    Jf  Ibe  aame  {irDp«rtiaoi  W 
thtM  art  bicwght  to  nMil;ct  ai  of  dllckH^ 
ratini;  (hem  at  Bn  ihilliiip  ■  hcail,  «c  ntf, 
by  adding  the  frvodKlK  from  thrm,  ialM«e 
p«dtr7acoeuBl(o£l,(>00,(yxi,aTtS,iN«,(raL 
It  hi  impoMibl*  (u  nlcubio  ihr  wnmbcr  U 
e;^  that  are  ooMKUwd  in  the  United  Kitf- 
duni.     If  (oviity  iuIIIkiu  of  lh<  psfokll* 
tat  an  rp;  a  "rek,  ilial  woald  ho  tra  bi- 
drod  Biul  f-vt;  cilUdu*  a  yctr.     It  i.- 
ba*«Tcr,  tbtt  durins  IHSa  ibm  ■<  > 
potted  nin*  hiuidtnd  and  forty  nutDualm 
bnndrtd  mid  thlrly-alx  thuoMnl 
dtfl  aiHl  fUly  cgga,  a&d  tlicy  wet*  «ci 
iS,T33,i>M,  or  Bt»  ilinc*  a*  tnanj  dt> 
and  ap  la  thi-  end  of  Ai^iat,  18M,  (ii  I 
dml  and  Rlgbly^ioc  million  Mx  huadnd  • 
rljihty^kret  thousud  and  forty  W  ' 
nxuliod.    The  home  ben*  are  1 
fumiiOi  llrr  bunditd  mlllton  rg^ 
tiurnt  to  the  forrign  *Dpji>y,  1 
wliolo  at  a  pmny  an  «g&  we  laa 
Britain'*  r$s  bill,  £S,lai>,rMn,  oc  I 
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(Urtlag  ■  bt  (iDplojed  t>r  llw  YtknU 
Tnaswoi  of  Murtbtrtt  Sibtn*  it  i|uil« 
Mid  I*  liiw  d*tcrib«l  bjr  Cmd- 
ll«1>riU«  Id  lib  -"Ttie  Ltu  Ml*  " : 
*>Ttt  tkan  the  fire,  a  drf  plaee  «f  «m<1  i> 
procorcd  (roin  tbi  kigti  rirm-buiks.  muij 
■Ucka  bulng  cot  villi  tlie  aic  uiil  rtjccinl 
■inlil  m*  (Bllrtt;  fne  (rom  iDuipdliv  aud 
Ot  for  kinilling  ii  foaod,  nhii^b  U  tbvn 
Onlall)'  tplit  aad  kepi  1I17.  Tiiu  ImbI  of 
ilie  tlriti-soQiI  It  nait  wtccioil  uid  aUo  «ijUt 
op  Md  A«ipp«d  inio  proper  knglhu.  Hiiu 
Eir,  M  eooi :  bnl  Ibe  ulii-M  >re  jpionat 
of  nwldwM,  and  wilh  oaty  Uiuit  Dint  anil 
nwl  U  wouU  tMiD  ■  diBeuU  nalitr  lu  ((art 
k  Br*,  ateo*  Ibcj  haia  na  ngp,  vlth«r  totlun 
or  flu,  or  Hijr  bigklf  toBamiuabta  mal^clftl 
likB  aulpIwr-Hldu.  Itat  hRr«  la  whor«  iIh 
Tilnii  and  TnngBM)  lit([enul(y  nintrti  It- 
'!£,  Tlio  titidi  of  Uia  Arctic  iWViti  ftr« 
'*cr  trTiog  la  peep  (ram  Ijciicalli  Ihi'lr 
I  bluikal  <•!  «iuw,  and  wlUiIn  thvao  biiila 
a  ilglU  floMj  oAtUDM  In  tint  nature  at 
Whcaorar  hw  ran,  tlie  ualivu 
gubcT*  ■  handTDl  of  llwaw,  and  rob*  Uimn 
«r  UmIt  do*a,  uhlch  he  ili«n  tnolMmu  aligbb 
ly  and  nlxG*  «U1i  grouad  chanoal,  pnparud 
I4  caclinf  a  Hshted  pUot  of  bltdi-iraod  in 
tfaa  aahet  of  tua  hmnli.  The  dampcnad 
tarn  bcaril;  rolM  tbrau^  the  charMal  b 
DOT«Rd  up  and  dric4  before  tbo  fire  00 
aanc  board  wherMD  it  waa  pounded  and 
(haraool  po*4tred.  Il  b  nn*  an  excel. 
:  tlmhr,  i^ltiiig  qiiiuklr  tnlu  a  hoi  nuil 
'dunMa  poioi  of  Ure.  Biii,  in  i-ldilion  to  il, 
■ooic  ligbt  aialcli-«l«ll  in  iwn-'arj,  and,  10 
t<9[rff  Ibia  Med,  a  bvodla  of  Dn-.-  taU  sticks, 
abovl  Ibiitj  la«hta  lon)^  ii  alwaya  krpi  drr. 
oe<r  llw  frrplam.  llaforo  Uie  oatiTi- 
out  iHi  a  jwarnpT,  or,  taJixi],  a*  ofti-n 
B«  nat«inl  la  rc^olKd,  ib«  old  iroiuUD  of 
Uw  hmiM  takn  doaa  MTcnd  of  tliMC  aUcki 
aanl  earrfult^  iiliapo  ilimn  Into  ««  otd-blaidM. 
Thej  llira  nt»  IbnrknlTca  in  bev«lc>l  nutcIiM 
cot  ia  tbr  bt  iUm  sf  sinal)  pl^wa  of  wocid, 
ul  lbr««  tixlilli*  of  an  indi  braoil,  ocie 
I  of  an  IbA  iliidi,  and  on»  inch  and  a 
lOMJt,  and  Uip  opnatioa  frupur  tvfiixi*. 
tlie  woudrn  tunnl,  itlilch  It  h«li3 
>  ahoaldcr  tlk«  aTiolIa,  Ox*  kaifo 
\  U  drawn  oealinuoiuil;  ami  ra^ 
at  each  ilraochi  a  Iblii  cAVinf, 
\  drop*  to  |]ia  Ooor  or  Into  Uir  lap  of 


tb«  oti«ratur.  X  big  full  vf  tliMu  fiou  curti 
—whiuh,  when  niatud  logelbtr,  TeiJ  muah 
rawnlile  Urn  Americao  maonfaciurtil  mile- 
rial  koovn  to  opboIUurtnaa  *  «x(vlaior '—fa 
alwa^  Nod;  for  Ibti  Irareliog  iiatiie,  pns 
BL-nul  di;  in  llie  hula  buiMtli  Ihe  *lei'j<iu£. 
tkioa,  and  <arri«d  in  a  Ikliakia  boj;  ou  Uw 
Joumo?.  Ho,  now,  wlib  tlio  niaiuriala  at 
liand,  HO  "ill  «tart  a  &r«.  Tho  iiatiru  labaa 
fioiu  lii<  abiii  pouch  a  buacli  u(  ibu  'oioeJ- 
aior '  about  tbK  alio  of  a  robiu'a  nrM.  rulla 
it  iulo  1  ball,  puuehM  a  hole  in  it,  and  then 
layi  It  rartfullj  In  the  mow.  Nrit^  Inkiiig 
a  piucli  of  tiudcr  front  (lie  ba);  vliii'ti.il. 
naja  liantc*  at  hU  bifi,  ho  plac<a  it  >iii  hU 
lliQi,  and  nllli  a  luldi  aliacp  atiolcc  Ij^nltua 
•ad  iDoloiM  II  In  lbs  crater  at  bin  noht  of 
■havla^  which  ho  (ban  llfta  up,  holiliiig 
il  lightly  witli  bi*  fiuKura  tpxvA  apart  fur 
the  paaaaf[o  of  air,  and  whlrla  rapid!;  aniiiiiJ 
Ilia  hoad  at  arm'*  lea);!];.  At  fini,  a  luiiit, 
ploatlnf;  oilor  of  bumliii^  birch  mi'iilii  iipcm 
the  air,  then  a  light  •treak  of  oniokr  follong 
the  roTotvlng  ami,  and  then  Ihn  brat  within 
bla  baud  nollflta  the  nail  re  that  a  pm|H>r  ilc- 
fpoe  of  Ignition  boi  bec^  attnlni^l  -,  ho  aiiil- 
denly  ccaaa  hit  g^railnna,  lent*  opi'n  the 
amokln);  nut.  and  vlih  a  iiulcb  pull  bloua 
It  Into  (lame.  Then  dtpoilllng  the  blnr.in^ 
ball  CD  the  mow,  be  loon  pilu  hii  (0^0(4 
our  and  around  It.  and  ia  (cir  accdndi  bla 
fire  ia  in  fuU  bloat." 

Ktllxlon  and  Inrbrtrlj.  ~  Dr.  T.  D. 

C'njibvrv,  eootidtTmg  tbe  cjao^lEoiL  nhelber 
futli  and  pruji-r,  or  hoaeit  intention  on  the 
lurl  of  tbc  palirnl,  can  dIudo  pdic  blm  from 
inobticiy,  «ii>r«ii«es  hla  opinion  ni  in  the 
D#gaiiTe,aiid*aTa:  "Ina  aludjof  ten  canes 
on  tliSa  point,  I  found  that  M-ven  hsd  been, 
before  and  after  lbub«pnning  uf  inebriatj, 
active  church  ■  nicmbi.-ri.  had  eiptrienced 
eouTendon  and  led  avtire  tiri'a  of  faith  and 
prayii  fur  longer  or  ahorUT  ioivrvala,  de- 
pmdioit  on  eircnmatanecia.  Tiro  of  ihene 
"(ve  jierlodlGal  Inebrbitef.  and  had,  during 
the  free  Inlarrahi  hetoven  the  attlll^k^  leil  a 
nuttt  toiulit«ni  Cbridiigu  lifv  of  failh  and 
praroT.  One  of  the  aertu  eibibiled  tlie 
alrango  delnalon  of  relt^ioua  mania  when 
driiiliing :  at  all  other  liiuM  be  «aa  a  ipiivt 
skeptic  and  doubter,  but,  when  ooiw  nnder 
tho  infiMnoe  of  alcohol,  bo  vat  tbn  mod 
ntikiat   Tel%loii*    dcrotre,   tahonlng  vltb 
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Bkm  emhaiiiim,  *aA  uktag  lb«  pnrtn 
(it«Tt«7ptnni  Im  n«l,u  ntaUn.  Hi* 
mM  MMoed  tnnbM  «Uh  tmanM  fntr  o( 
Mling  U 1^  10  hear**.  u4  •ntj'  tliouKfai 
■nd  vxenJoa  Mraicd  directed  lo  dib  end ; 
bm  Mcreil;  be  ilnak  ediwUntJf,  never  U> 
be  lUTiM,  bxt  ]iM  ene^ch  u  keep  op  •  de- 
g^ite  el  eidi*a*aL  Thb  (roold  ImM  tve  or 
Ikice  «ork*,  tbcD  mcr^  ieto  i  bv  fonn  of 
M«(<HU  fcier,  tttttti  atuch  be  ooold  reccrcr 
■ad  rcnwlD  cobcr  f  »r  ko  iDdcBidie  time.  .  .  . 
Tbo  Wbcr  tbitv  Iiul  bKn  good  cbiuth-iDcin- 
bcn  before  bKbrtwy  auue  oo,  but  on  h<- 
eoming  inebnuee  left  ibe  tbuidi."  An- 
elbcr  CMe  wm  thu  ot  ■  dercTOikB  wbeoe 
Inebriato  flu  ■Iweja  btgu  *hcii  be  «m  iuJ- 
nUMCrlag  the  <rliie  M  tbc  ccminiunlaii. 
After  qotMing  a  few  other  ouMi^  (tenbieni 
boa  of  BM  qdte  es  euikiiie  a  dimeter.  Dr. 
Crotbcre  Mate*  hU  ctmebialomi,  otiich  are 
aeeordlBft  lo  the  *1e»  be  hu  eteadhettj 
held,  that  "iachtiei;  h  >  plijalcal  diteaao 
which  roiHl  be  readied  br  boch  phnrcal  and 
p^Tdtkal  neana.  All  mctbodjol  in^unt'iit 
NmM  he  alea^  Ibe  line  at  naiiiml  liw*.  and 
lacMe  an  meant,  both  pbir^Ml  iml  ijiiilt- 
BaL  that  caa  brild  up  and  iirnigthcn  Ihc 
miire  miiiL  Spiritual  mrnnii  are  onlj  valu- 
aHr  as  the]r  art  used  with  olhct  mum*,  and 
where  lh<7  am  effectual  alone  thejr  are  tbo 
exHptieo  IQ  Ibe  rale,  and  ean  ddC  imiioate 
anj  dfat«t  liae  of  litalmeat.'* 

BaleherVleal  ud  ikadatbtt.— The 
pemnipllon  of  a  <livl  lar^l;  vceetariaa 
baa  looi;  bevii  known  to  lie  go-^l  for  per- 
Mea  futijeti  Ui  aiiaek*  et  limdarhi-.  Dr. 
Abruader  llelg  n-taum  In  "The  Tncti. 
lloarer.'*  a  eato  that  fame  undrr  hU  treat- 
imM  which  IniUcaioe  to  him  that  tliti  <U>- 
eaao  and  Ila  altendaM  phenomena  arc  Inri^- 
^  the  nauU  of  a  poiaen  eireiilaUng  la  the 
blood,  whitk  polMB  !■  a  produet  of  Ibe 
dilution  of  <«naia  food*,  etpcdtllf  butch- 
er'* meat ;  anil  that  a  care  1*  bncl  effected 
by  cuiilnjt  off  rntSreW  the  DO»loin  (owl, 
aod  Biding  the  ellwlaatloa  of  the  polwut  by 
the  kldnen.  The  patient  wai  a  ebranle 
aiifferer  from  hcaclacli<>,  and  the  afflictioal 
that  uiually  ai<rompany  It.  He  *aa  a  haid 
Madeat.  and  woa  moal  troubled  in  winleT. 
On  the  adoption  of  a  atrlet  re^tarian  diet, 
the  attaekn,  which  had  been  ti-rere,  ceaied 
at  once,  and  for  lU  montha  of  the  ooM  half 


of  Ibe  year  tbeea  were  ottly  me  «r  t«t 
d(j(ht  ooa*,  al(bo>dch  ihcy  had  been  recer- 
riaf;  weekte.  A  Icm  etriet  diet  wai  Mk 
(cquenily  aliowtd,  and  j^to  pncllcil  ho- 
memliy,  praelded  bvleberVmeai  wai  atdl- 
ed.  It  wat  alio  fomid  Ihai  two  or  Art* 
tumhleta  of  bol  water  lakeo  eiery  algU  at 
btd-tlme  fate  Iscreated  ItDmunlty,  aoJ  «»- 
ablod  Ibe  padenl  to  lake  eren  a  Jhtk  btcch. 
erV-meat  ooea>latial1<r  wllbent  ilMr  e(  h 
aiUck.  The  dlseaie  wai  ctldciitly  bbmI 
by  Impnm  blood,  aod  ihat  by  hnpertNtka 
of  the  dtjtcatlea  peeeeMi  Tbe  eoonMica 
■Ith  batcbcf't-Kieat  waa  Indicated  dlrcfl); 
by  the  facta  In  ibe  ease.  It  may  be  *i- 
eounud  for  poatibly  l>y  reference  lo  t^. 
Uithoel  FcBler'a  ea^ipqiiao  that  the  f«a- 
eeeatle  dfgcMion  «f  the  prt^eel)  fat  eieru 
la  Bccompuded  by  iht  develofmiciii  of  fcae 
lerin  ^ling  rise  lo  fcmcnuiire  ctunp); 
or  by  the  ■■i^nliun  made  in  **  Le  rraph 
UMical,"  that  alhAluidi)  are  (onntd  ia  (U 
iatestlDea  during  dlgceiioo  aitnilar  lo  ibM 
ilist  hate  been  found  In  llie  cadatcr,  aal 
it  they  are  abvfrfcod  to  mc«h^  or  ai*  i 
eiereiod  by  Ibe  Idiincyti,  eauae  diMrdm.! 

Inolher  Side  to  Iht  Clethet  QaMlNr-^ 
"  An  ADilu«;Kito^-iat  "  protiiiti,  in  the  **  hU 
Mall  Gaiette,"  that,  If  an  attempt  la  madew 
im|>o*o  European  clothing  on  Ihe  Batlna  (4 
Xew  OuiDea,  they  will  all  be  kilted  tS.  h 
ia  clothe*,  ha  aaMrti^  and  tioi  liii«ee  or  la- 
morality,  that  hat  been  falal  lo  ao  naayaa' 
tirea  of  lre(it<«l  eoiuUrlei.  The  AaalnlU 
ana  andTeaiBaniana  hare  been  cia«bed,ial 
ettermlnated,  wliile  ilio  Konb  AaertM* 
Indians  have  been  Tift  In  ihdr  KadHlMil 
toetumea,  and  tlirlre.  TliU  matter  of  (he 
natutal  pitli  of  Mrng^*  I*  one  **ia«hkk 
N(itni«  can  not  bo  nfcly  tan>p««d  wllh. 
Whrtlicr  Iribo  are  found  etotliod  o«ly  wllh 
a  luin-eloth,  or  only  with  pjilnl.  It  U  Ihe  t«- 
fult  of  a  lonj;  etolutinn,  an  adipCaU«o  M 
enetronnirat.  and  no  fnreLiciwra  ibnrtl  (* 
among  aiich  peoples  who  eaa  not  adtft 
tbemi>r>lTe*  mentally  and  morally  lo  caMMl 
repre*enttn|{  that  onHnininent.  ...  lathe 
day  thai  IhMO  natjvei  of  New  Ouint*  b>glB 
to  elolhc  ihemactiM  beyond  what  baaaaf- 
flpcd  for  Ihdr  health, '  tbey  will  aiirely  dte.' 
The  exact  (cuon  for  ihia  lia*  not  brvD  art- 
UfaeloTJIj  ahown,  (hougb  I  bate  b«t«i  wM 
In  actcfil  plM«a  that  cloihlns  tbeeka  mm 
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dallM*  wttttlioin  o(  tb«  lUrit  ildn  ta  <tmxm 
ewiaPto.  .  .  .  llic)^niiaf  Europcnnilcc* 
mia  ctrriod  too  oltcn  wUlt  Enropcui  ckiUiM. 
li  b  B  Ci<t  aiifnilkwit  of  MOM  UuB  (enule 
codMrnUsn,  la  which  Ur.  Derbcrt  Spenmr 
Miribi»»  tt,  tltu  pAcnII;  the  «aaNB  of  ■ 
Hade  Iriba  ara  Iba  hut  lo  »d«pt  ihc  (mUoii 
of  {NUUng  am  dotlio*.    Ike;  «r«  ftl>ajB  f^ 
titcUol,  WMl  »oiaclinie*  utioo  nich  ahame  'm 
,     thalx  im  dfcM  u  *  Buiopeui  «r«nil(l  feel 
■■■■t  dolhlBfi.    In  maajr  f-vu  of  ladbi 
^^^^BI*  *  pntfomiil  nuf«cioti  of  tliv  jiT«lig> 
^Kan*M  of  dolhlng.     Tite  fnkir  ia  UiHruaMd 
^Tcnn  b;  Ibe  n^laiion  ras  upon  idiich  lh» 
Gofomnipat  mmliitilj  littl.iu,  iiml  a  full; 
dn»«nl  UXti  ■oulJ  b*  hcouumI.     Tlu^  Isk' 
BnbBM  inlniator,  K4*faub  Chiin<Ii>r  Svn,  ei- 
tiTMiod  lh«  bcU«t  thai  India  woutil  nav«r 
aecifit  a  (lirttt  la  liat  aad  boat*.    Tko  mi*- 
irj  ahcald  icawnilKr  iliat   clothd^no- 
If  ellmatle,  and  tbai,  If  a  certain  de- 
al coTvrlim  of  ibo  bodj  bat  Kiaitoill; 
ia  tlid  Xotth  ncf (,  auoclutcil  olUi 
'.J  atal  (■intr,  ibc  traditlnni  of  lni|ilval 
PMnilntf  tntj  hire  C]ilaU]roosnc<;tcd  clabo- 
rata  dnw  nih«r  with  ibe  waiualitiM  of 
SalsaaMi  la  Mi  slorr  than  wlih  (^e  poritf 
Uf  On  iitj  a*  dMknl  bjr  Nitun." 

j^K  Ffrrfaa  Carp*t>- — A«OM>fiiig  lo  a  tepott 
^H|r  CowuMtrncni  Uaa)iaiBt  of  Tcfcmn. 
^^nt  Paniaa  oupeW,  tba  suiufactwe  of 
^nMcb  MiutilMwaaeet  ilio  aiwt  Imporiaal 
foituna  of  the  iaJualrira  and  oonimeno  of 
ibaoomtfT,  are  vavoichitSr  by  ib«  woiuni 
and  cMhbcNof  the  ptaMntrr  in  itie  vilb^;tM, 
A  coboUtiih*  will  barf  a  nc;  made  in  his 
iHrn  Imbw,  awl  «ill  tbts  taltr  it  lu  thn 
liTiwt  lawn  aad  will  U  for  what  it  will 
hrin^  Th*  Rmuu  of  (bo  ptiiMntry  >:« 
ntall,  and  hcnoa  tha  nigi  aru  cuniaMnl; 
•anlL  (M  Um  jnn.  a  lanfi''  (MpM  Iiaa 
bwa  maaafaciurtil  for  ilie  toNtjiii  raaikM. 
i'.»t  y«Ja  of  earpcu  ate  madt,  lai](«  onea 
kaj  ainaU  odo  or  nc*,  the  ^itttnu,  and 
llu  MHHkJi,  or  f^'lt  •sKifVt*.  Hum  ut  thecar- 
lut-  inloiilotl  for  ib«  cOTCrine  of  dnocv.  at 
■  bJturDT  (l«r,  ufK  proJ»o<d  in  the  cpntol 
|u«Tlm  tf  Ink  and  tii  ilie  ditiiict*  cit  S»- 
laiaial,  narroBili-,  and  Uolahlr,  anil  arc 
knuvn  hi  tba  generto  mb*  of  /lAar^'bii. 
ThEj  aw  man  aelM  an4  maadfc  than  etkw 
{"etiau  carpctA  and  are  adqUvd  [or  roooM 
jU^lti^ilae.     LarfBfc(alanearpMa,whkh 


dcrlal*  from  Uw  luual  ihap«,  are  maiJa  to 
ot^cr,  and  for  an  locroaMd  prior.  Thcni 
arc  nnmcrouii  rartcile*  of  rernlan  rug*.  In 
•omu  cUuei,  (uch  u  Tuikoman,  ibura  la 
gmtt^  aluiinrilyof  dcalgn,  although  no  two 
nigs  are  altogtiher  fdcnlhial.  In  elbtr 
ctaiaca,  tuob  m  tho  niga  of  Kema,  Djo- 
dicgwi,  or  EurdiaU^  tbeiv  U  <*dlaM  Tn- 
fiotf  Is  design  or  Wjtiiite.  The  eabta  for- 
tDCilj  ommI  in  the  niga  of  Penia  >ci«  imper- 
Uwble,  and  ruga  a  bnndmi  foara  ohi  •io« 
DO  detertoratioa  ia  lini.  The  iatrodnctiiiD 
of  aniline  Aja  at  one  timo  thicatenod  Uio 
niia  of  tli«  mnau&ctnto  of  testlle  fabric*, 
but  the  uH  of  those  ct;M  Ins  been  forbid- 
(]un  by  latt.  The  ghilcmi,  obkh  la  Ux^j 
made  in  the  jitoTUuiu  of  KunUttua,  bu  a 
patl«rD  idvulioot  on  both  sidi-t,  with  finn 
luid  brilliant  colors,  and  dwagnit  often  of 
ottn«r>liaai7  beamy.  Their  HghtDeasand 
fleiibihty  (|iuiUt7  llioin  for  porliira  and 
table  and  isofa  oor^r*,  and  render  Uiem  casjr 
for  tntnnparuliou.  Tho  namiJi,  or  feit 
carpdif,  arc  nude  by  funiung  s  tnme  of 
tbit  ihickoiSH  roqiiirtiL  or  bjr  euaraling  a 
apnoe  in  lliw  icraiiud-floorof  a  aiioaad  depth 
corrMputidhtg  irith  those  u[  tbu  intended 
fabric  Tbu  liair  is  laid  tn  (his  moA  beaten 
out  «{lb  iD^llet^  and  a  drtign  ut  oolorsd 
thrtada  b  than  beaten  into  the  upper  twt- 
fdo^t.  SilV  ruga  are  peculiar  lo  Pcisia.  and 
are  ranianduipvusiTr,  although  ngaof  Ibe 
Bncr  \rp»,  wilh  tilkm  fringe*  and  aomo- 
UtM«  <rfih  a  ««of  of  litk  In  the  body  of  ibo 
reg,  ai«  nut  uacoimuou. 

Braiiilan  OranRr*.  —  Ot*ngea  flouri»I) 
anil  ore  prolliablv  ia  all  part*  of  l{niit,and 
the  ripartailoD  of  (hcin  eiuouou  lo  aeretal 
millioni  aaDUnllr.  The  I'mUpi,  ibe  faior- 
ilo  nriclr  at  Bohin,  )•  without  (Mil*,  lat^ 
aweet,  and  dulicloui,  bs((ln*  In  ripra  aboot 
Unj,  and  luis  till  Ssptcmbpr.  TV  moM 
conmin  aud  popular  kind  at  JUo  Janeiro  ia 
the  Silcila,  vlditi  ha*  a  *>eol  aud  iMlcMo 
6aTor.  The  Tangerlua  hi  a  anitlior  tariolj 
than  the  Silciu,  niuiy^eodi'd  and  riponing 
at  aboDi  (lie  ume  ilmc,  and  haa  a  dotp  or- 
ange-ooloRii  ikiu  that  breaka  nuity  iu  peel- 
ing, with  an  ommttie  odor.  Tlin  oraag» 
ondiardi  are  generally  altuattd  on  la«  and 
Mpdy  land,  conienkai  to  trmnqiottatloa  by 
Kaiur.  The  Iretn  ar«  pUaMd  along  fton 
r<-bniBry  lo  Hay,  aboot  Ukcn  feet  afart. 
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1  btgb  l»  btar  l»  iboat  five  or  rii  jean, 
jtheii  fnn  twoiujrto  (MnjotaagM 
Mcb,aBd  laerauiBg  tMrorap  for  tenjMn 
lUI  la  Ml  bearing,  when  tbcj'  prodwe  (rom 
two  to  ibrce  Imndnd.  wd,  in  BcM  hr«(«M« 
elKUOMlaiww, oBe  Oiounail  tntapx^jw. 
hvuiK«  rcaata  fniliTuI  rirnnrvlbttatUrlj 
an.  IWcOT  oftultiraiiiig  and  allmdiii); 
IboaMOnl  onnjie-ttca  In  Bmll  !•  tmi- 
I M  aboul  irrtaXj  ilolltn  n  ]Wflr. 

Cllnitc  mad  Vt^totlM.— In  k  p*p«r  mi 
the  n-iatlou  cf  dnute  tad  n^tBlloa,  JU. 
fV.  Bctpann,  at  Ftwhing,  TMcbca  tho  coo. 
iliiilini  tbat  ft  niicd  «Uni*le,  wHIi  rdiiiln-l; 
dU  vlntert  wtA  nnn,  taany  •omnon^  h 
beft  ndt«d  for  tbe  ngttatloa  at  the 
empenu  mtiB,     Com  wn  be  caltiraUd 
M  A  pwti  vtfMablc  in  England ;  b 
oftUbU  la  Wrxtvra  Europe  oalj  lo  4S*, 
In  tlio  nlluv  o(  Ibt  lUiinc  to  4tl*,  but 
[to  rerWln  rcKlnii*  of  .Vi>rth  America  to  fll', 
1  cTcn  aa&n  (lio  PularCitcIc  In  Nonrajr, 
vhMvhhudioiiiadijrHtdiil^L    Plmu 
I  nMnbUag  tboM  of  CoiikI  Buroc« 
'  in  (he  AnoDr  region  of  Sbcria,  abm 
'^redpiuUoo  «ccun  onlr  In  suumcr,  and 
llml  Maton  b  varm,  to  ibc  foeo  of  a  (rlntar 
temfKTiaiurc  much  Iditm  tba»  U  obcerrcd  b 
the  inoal  norlbi'm  paru  o(  I^^>laad.    Rad- 
iib««,  toniip*,  rape,  snd  ihc  (kiuio  cn>«  aji 
fu  lionb  M  there  arc  •citlenitnts,  but  In 
^Ihe  silrADic  north  the  polatoc*  arc  aa\j  an 
>  a*  iralnDtii,  and  the  plant  actm  bloii' 
a*  In  Gfcenland.    When  pomparia);  ci- 
ne «<nitlneMal  dhnaia  aitb  nimnc  tva 
a,  (he  oDDtbiMtal  tfimuo  hw  t>ie  ad- 
niaee-    The  enrtme  loatlKra  limii  of 
ftneragiinoiu  plant*  b  tn  ihp  Sonih  Sh«- 
lltnd  Ifllinrls,  lili(udc  GO*  (o  6S*  •ddUi,  and 
|4lie  tut  tnce  of  Tcsrtatiiin,  b  vt}]fuigua%, 
I  foitn'l  on  Corkbani  IiUnd,  M*  Mnilfa.    At 
b«  tame  Ulitade  tn  Korlhom  Siberia  b  a 
DrHt  «f  Terr  bl^  coniTeeoM  treva.    T1i« 
ricf  raMon  thai  run  cm  notbecuHlrattd 
\  aiwriii  beyond  eS'.U  Yakulak.  b  oa  te- 
nt of  the  conMaslly  ftom^  condiiion  of 
t  m^nnd  at  a  idion  disltBeD  bcn«alb  tte 
aifar«.    Ib  Evrope,  «rn>,  the  eBniato  o< 
*  th«  northern  partx  of  the  BriUMh  IMm  b  not 
milwi]  tor  mta;  retteiablet  and  oiher  culit- 
_mtf<dpbMii.  libinOonnanjwhervalmool 
th«  pbM*  ot  the  Mnpetsie  sane  and 
oBwnnwilj  cnltlratc^  om  be  fovid. 


Btcb  In  that  comt^  itie  aumntf  HffW"^ 
tuTc  la  Ktocnl  b  oelj  •  t««  dcgicei  abon 
tW  aloalaicil  for  tlio  bihtidr.  OcnniBi 
b  cnoed  in  Juir  bj  the  bothcnn  of  t»', 
tfti  Britain  hj  UiBl  of  SV,  but  the  dUbe 
enoe  la  T«g«!talioa  b  aot  ouncd  hj  ibc  A 
fetenc*  of  9*  in  loMa  tempcnlnM,  btf  ij 
lh«  diflivenco  to  llie  oaiaiial  of 


Denadttlaa  •!  Ikt  Cnilvtabr— ! 
MellanI  Kcadi',  ailijrcw)!ag  the  LJTtr)<otJ 
Geokeicat  Soelelj  on  *-Tbe  OcKdUMtaf 
(be T>o Amtriot*," ahowM] iTnl  imi  bwlirf 
and  Ittj  udlUou  t(m»  of  natln  In  tabdai 
arc  aaniitl;  poartid  Into  ibt-  Onlf  ut  Mfike 
b7  the  Hbalulppt  Rtvrr.  Thb,  (In*  tall, 
maiod,  would  reduce  tttf  lime  for  Ha  diP^ 
dalbttof  onefootof  bad  over  tho  whaltto- 
•ln-^hldilln»oha«btth«n»  br«nninlilid 
aolol;  from  tbe  raatier  !n  iRii{>entbm— fna 
A%  thoiiraad  ytan  in  four  (hoMtiail  *■» 
amlltr  etloiltlloni  wct«  applied  l»  tk>  U 
riait,  the  AmMWft,  and  tlio  St.  LtwnMt: 
and  Ur.  Rttde  urlred  at  ibo  reaA  Ibi 
an  arertce  of  one  bondnxl  taoi  pte  Kput 
mile  per  uaum  b  mnovcd  tta«  thr  «b^ 
Ameikfln  ConlincDt.  lib  afTCC*  n(i  ". 
nita  be  had  prvtiaiuljr  arrired  at  t«  t*- 
n^T*.  ttvn  Kliidi  It  *as  inferred  thit  >>' 
vli'ile  of  thr  Unil  draining  into  the  iilu- 
licOrvan  froiB  Amrrin.  Afriea,  Eura{r,wl 
Anb  Mntribote*  Duller  lo  Miliitlait  lia^ 
If  reduced  lo  nuk  ut  two  tons  to  ifat  n>U' 
rnrrJ,  would  Miiial  oae  entne  talk  airfT  ix 
jeais. 

PbotSKnyblBC  Mm—- I*iote«Hr  t- 
\t.  Vogel  b**  made  a  nport  of  Ibe  finl  f^ 
fnltoof  hb  nxwcbot  on  tbem«Miint|A* 
ttignqihing  colored  objettt  In  tiidb  b^mI 
ebadct.  etuMJee  pbu*  are  afletM  tt'f 
hj  Ihe  nor*  rrfraiiglble  taja,  ao  ibn  >Mf 
pre-rnt  loutly  umiatttnl  tad  dbtorttd  <^ 
iirvt,  ai>  to  tbe  shading  ot  colored  et^iW 
BelierlD;  Hal  the  •ratdliieonllDdtaBlii* 
fwUd  oitif  by  (nch  etdofa  m  an  dteiW 
by  It,  ProdMPOr  To^'*  etioita  hare  V« 
dlroctnd  ut  mMng  hb  plaiea  Habti*  " 
Inu  rrfisiiglMe  titk  by  allc*)njt  tbe  ^li* 
cn*tin(i  Bklb  a  nihitanco  cataUe  af  alM^ 
iiiir  llio«e  ny*.  D'*  eiporbnou  wBcei^ 
wUb  the  nalaral  n>)ora,)iBt  bli(«a)dHa*^ 
tale  an  dQmI  with  tbe  duOnr  «ttUiM  af^ 
lie  Uicn  «o«fh(  for  uipmle  aabin 
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ng  •  pow  «f  abaotptliM  aocc  lM«iue 
'-  md  Ijnig  ncartn-  to  tlw  jdkw  o(  ibe  «poo- 
trafo,  anil  obtaJMed  in  tittba  tad  In  vkrioui 
d«tir«i*ea  oifariDg  fubMaam  olikh  hanl 
Ijr  poMCM  MOM  tlMii  •  brood  abforpiloa 
buid  to  ifae  ircUov,  uid  ■itli  wblch  be  ob- 
islaol  the  dnind  T«HtlL  Wb«n  Uimo  bod- 
k*  acre  mbwd  to  diu)  pt«ponicnii  with  the 
■iTir  B<^tiM  ptolM,  tbc  jnWanr  of  tlie  colored 
ob)MU  ifipearad  quite  dear  on  the  photo- 
graph, biit  the  b!i»  lu  itill  alwar*  bri^t- 
er.  rrofcBor  Togcl  Ihrn  inMrtcd  a  jrtllow 
gfaaa  bMvreta  tkc  object  and  Iho  camera. 
*\Mk  partly  abaorbcd  the  blue  nyt,  leaving 
tb«  fttlow  uounpairal,  lad  oblaiuod  phola- 
gnpha  in  «bi«b  the  blue,  wt  otll  aii  ibo 
grcoB  aad  itelli/ir.  aud  parll;  ctcd  the  ml, 
paita  of  xbr  eolottd  objMta  prvfentod  to 
the  «baMT«t^  ajD  lh«  taiM  rivbl  •flecM  aa 
tlw  orighial. 

Tb*  OMtHt  of  BUhli^.— The  objcn 
at  bxlblnic  nj*  a  wiltn  lu  the  "Satanlaf 
IU*l«<r,"  in  (uurtoU:  la  ptoducn  a  crrtaln 
•onuBt  a(  DrTTOM  ahodt,  that  abould  be 
fdhrwcd  bf  rgaodoit  and  an  Inerowii  circu. 
Ullun  ol  tbe  blood  o«  tlwaorfaM,  rciuliini; 
to  •  ntOM  rapid  change  of  Iknim:  to  lover 
Aa  lanpeiatUK  of  the  bodjr;  to  dcanaethc 
ahin :  and  to  pradnce  pbaaurablc  (eeling), 
aad,  to  cooooetion  olth  nrimming,  the  bme- 
Ada]  fSocta  at  one  of  tbe  bett  famu  of 
pbfileal  auTrisr.  7W  nerroua  abock  and 
the  metiaD  from  it.  (otluoto);  the  6nt  con- 
tact with  the  Nal«r,  an  iapflrtant  pointa, 
and  ID  oblaia  them  tha  pliinj^  or  tbe 
doadw  i'  pnrftnble  to  airr  othur  fom  of 
bkth.  To  aade  «p  to  the  mid>n«  aad  atand 
•liherfi^  uid  barfal  ot  tbD  inonKBtarj 
(adliv  of  ditcoinfoH  ia  n<-itb«r  hMlibjr 
nor  fbaaant,  and  tlmiil  p*r«.ii>  who  dare 
■ot  ptanK*  boUl;  Inin  tb^i  maii-r  *Iioh1<1  I<« 
ootUent  atlb  tha  iloucho-baih.  A  latKV 
gaHm  liiH*.  with  a  iii|i^  prtMnra  of  ■alfrr, 
bcM  at  a  ilUunD*  <d  fiflMt)  or  laentf 
feet  frORi  ibo  boilj,  olll  ^vo  an  lili>a  of 
tUi  noit  dcl!|)hlf<il  nualtr*  aad  btaijnii 
mpaa.  H(a-t«lliiB|  differ*  from  oul-dnor 
fivili-wsin  lialhinit  In  the  grMtcr  uprelfie 
paiHr  of  Ma.wain'  and  lu  oonioqaeia 
preaKr  boaystcj  and  mon  uniform  Icn- 
paratmv,  «Uhr  l!u)  pure  air,  aouhkie,  a»d 
better  MttHarj  vBrToadtoK*  of  aoa-vlde 
plana  peatribotc  ^tts^  w  Vbt  reanha. 


MtoMoI  botba,  ai  aueh,  havB  no  partteiilM 
oipcriorltf  ortr  other  balb«  of  tho  unit 
doniltr  •td  tcmpcratnra.  In  addilinn  to 
the  greater  hcaltbtoew  and  cnJajnUnieM 
of  ou;-Joor  baihing,  ft  h  probable  that  tho 
»ituple  vtpucuK  of  tbe  bud;  to  the  lun  and 
fnsh  air  U  of  roil  beneSt.  aud  coutributei 
to  Ibcauintolalof  ihegaod  tvaulut.  CVimpi 
are  considvrvd  one  of  Ibo  gitat  dangcni  of 
bathing,  but  «lien  tbnj  are  talal  it  is  praba- 
blj  the  itaalt  of  17'ni'or"'  '*'  faintin);,  from 
tulare  uf  Ibo  beart'H  action.  A  good  Hirini- 
n.cr  In  vignroua  bcollh  KOidd  hardly  bo 
wholtjr  di«abled  by  a  oraitip  uf  oal;  a  part 
uf  lib)  limbf. 

Slrtttarf  of  (he  Edible  Blrds^  Neai^— 
Jlr.  Prycr,  •'boar  account  uf  bis  riuit  to  tlic 
Couiaiiiio  Oarut.  in  Xi.tih  Ilnmpo,  ba^  fur- 
bitliod  a  fund  of  intoraiuilcin  (fajirciiii;!  Uje 
|iitib1«  birilii*  nraU  of  the  CMiu^tc,  baa  pub- 
liitbuil  In  a  Japan  pnper  an  article  oorrciiiu^ 
toiriv  Rii'Uipptv1icns!i>n>  thai  be  hni'  found 
to  eiint  on  Iho  fnibjf et.  Tlint  ilip  iiesii  are 
tnaili>  (nun  tl|i>  falira  of  tliP  Wnl  he  rcipinls 
a«  a  phyiical  ImpoMibilily,  for  a  bird  enuld 
not  accrete  in  a  few  dnyi  a  mn«  of  «alh» 
more  Ibin  erjuiil,  wlicn  drii'd,  to  Ihn  mtlrc 
bulk  of  its  o«ii  bodj-,  nnil  then  do  thll  idno 
eonneoutire  times  »  yeor.  fin  thinki  Ihnt 
•ome  Mtim  la  uacd  by  the  binli,  the  atpe 
Iwini;  worlied  up  ia  the  bird's  mowli  in  tiic 
aanio  manner  that  mud  in  worked  up  by 
the  JipanCM  (valloir.  Mr.  Trier  m  first 
th'itt(^>t  tllnt  the  black  nettii  owed  tbeir 
color  111  llu'lr  being  mide  of  tbe  brown  out- 
ablM  of  t)ie  ntgie,  wiille  the  white  nusts  are 
made  of  the  iwddc^  Tbis  i*  not  correct,  for 
lb>^  blrdi  cnn  ii*i<  only  tho  iMiiU;  tliw  black 
nrsl*  iro  >.im|4T  whita  amU  gnwa  old  and 
frfi^uently  r«ipiilftTl. 

IIow  lo  slerp  WflL — la  slwplnjf.  mneh 
dcpondi  on  tceuring  a  comfortable  posillon. 
I>(liig  OD  th«  liacJi  would  teem  tii  ^Ivo  ibci 
matt  caM,  but  gmenl  eiperieuee  anil  [imiv 
ties  prore  l)i*t  it  Ann*  not,  nad  it  In  litbln 
to  wme  dellnilf  objeeiion*.  In  *  neaWly 
slate  of  tbn  Irpart  and  bbiu'l-v««>Tl4,  anit  in 
cmaSn  ninifaid  cotidUioai  of  the  brain,  the 
bUiod  wvms  to  pniilotc  to  tbe  bock  of  the 
bead,  and  To  produce  troublcMme  dreanui. 
I'etvant  who  hate  ooMnettd  diwla,  ud 
i>h»  hate  kad  jdentiqr  and  Telal»  adbesioita 
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of  ntlMal  mih  (nxo  Uic  Etmaal 
.  dttdDR  fran  fosr  nr  fiic  txiiHda  1 
bdbor  flM  CfarfnIaB  cm,  inaf  be  ttm  ta 
Or  Mmw  of  CttfmK  o«  >>■»  <«aM  ri 
iuij.  In  (be  bodiM  of  two  jamf  gitU.  ce 
lk>  jkw  •>(  «lii'  arf  Rlill  to  bv  hku  im  inci- 
■ire  fixed  to  ibdr  oti):hborB  bj  tntiipiA 
rtnjT,  wbllc  la  the  otbcr  the  riifi  rouih. 
hat  the  utlAdal  Irclh  liatv  fslkn  ml 
TIk  tntli,  ontfullv  cui,  IuhI  pviilcnily  b*M 
Uktn  Irum  lb*  uioulb  of  •one  lki|;e  uimtL 

Bdr  Rcmwh  JiLi,  of  SMfbrtKtMk 
PiMBia,  *bo  hu  niwle  ■  apMbl  rtudf  <f 
volouM  ctupikai*,  H*tM  tbat  mUnit  «■ 
(ilarfMa  eolnddo  wlUi  ta  follow  cltadf 
opoB  caitbqnakML  B«  (pcdlk*  ■  mtttcf 
«r  dif*  dwbiE  (b«  pnooni  Mwon  m  d^ 
wbkh  •ill  b«  aao0((«n*  all  «<r«i  B«op«. 

Ui^  Jowni  TBMM09.  in  \h*  itkOoaof 
bb  Iwuiw;  (broiiffb  the  UaMi  <imlrT  ll 
ATric*  In  Ibe  Victoria  Kjraim.  apeila  of 
bla  tioop  ia  oce  of  Iti  laai^ta  baiii; 
"dooe"  liilk  abort  of  acrmt;  mllcavllUi 
IwnHT'fovr  boon,  wiiliout  ■  ilroji  of  aUtf 
or  a  b!l  or  food ! 

A  coiruTTTEK  hat  been  (onnod  for  on»» 
Ixinfi  tbo  ockbralkia  of  th*  MtlUMlT  ola* 
tilth  of  Aiafio,  vbich  will  oooor  Ml  tbt  ink 
of  Uarcb  IIM1. 


OBITCARY    NOTES. 

AwONO  tlw  d«Btba  of  ibp  last  fev  nMoOi 
in  tbo  Kicnlifto  watU  Yn  that  of  John  B^ 
mlngliAiD,  wironoiDer,  of  Uilllitixd;  Il», 
bud,  Rt  llic  lev  of  fcii«iil]r-«];lit  JtAt*. 

Ik   a.  8.   I'mrroir,    who  dltd  ■  haJ 
monUu  ago,   liusdio  boA  lou  ont  cf  in] 
foKmost  anbnologlitii  and  ibc  Comdatof' 
tbo  AKbtMheMol  SodMj  of  Uooro*.   lit 
puMkhoit    work!    on    the    ttn^ato\aff  tt 
Sniith«ni  Rgnia,  the   Kimuli  on  ibc  VU 
(Vlaitimir),  and  lb«  KtiiDiih  pruplr  at  <k* 
Uc^  who  inbobited  Ihc  ii<uiitr7  b«Cei«ilt  i 
rolouliBilon  b;  tbo  lluwlmui.  ' 

H:iJOii  ¥.  3.  SiDtdT  Paiuir,  ooo  o(  ttw 
I  oldtnl  ocnibcn  of  Ibo  Enloiaoloiilcat  So- 
<lcif  of  London,  died  on  the  liidajref  F^b 
niaty. 

TtTUN  RiHSiY  TEtLr,  the  laM  fonit* 
Ine  ««i  III  Clinrloi  Wlboa  IVab^  iba  M^ 
Irnlt  painloT  of  llnvnlutlonncir  llniM><  died 
in  ItiUaiMpMo.  Manh  l:iib,  ia  tbetiBbi*- 
eiiili  ypnr  ij(  liU  apr.  lie  wai  a  MlxnUM, 
aod  lind  fine  oiiUi-ciioni  of  moibii  and  bM- 
IvtHlea;  »u  oiii>  ol  the  toiindcra  of  tb( 
PblloMphlial  Sociriy  of  Wa^hinMoo;  «u 
■  mombt*  of  Ihc  I'nitod  S^tatM  EipMll 
Exp«ilili4nnt  <'ornnio>lor«Wilk«<;  aaidvH 
the  onlf  tiiinivnr  o(  Colonet  Long**  1 
imh  Iu  ibo  Bw'k]:  Uoiioteiiia. 
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CO.N'CERXING  TEE  SUPPEESSED  BOOK. 

Br  E.  u  roniAxa. 

will  be  no  news  to  the  readers  of  this  monthly  that  (he  volnme 
entitled  "The  Nalore  and  Reality  of  Keligion ;  a  Controversy 
retio  tiertwrt  Spencvr  and  Frolcrio  Harrison,"  published  by  D, 
II  &  Co.  Wt  Man:li,  baH  b<:eu  iiugiprcitM!)]  by  oixlu"  of  Mr. 
Thift  cat:uitruphe  was  the  result  of  a  public  correspondeooe 
iimI  on  betweea  these  gentlemen  in  the  columns  of  the  Londoo 
'Times."  Fragments  of  the  letters  were  cabled  to  Uiis  country  as 
ey  appearrd,  and  wore  widely  dijutfiminatcd  by  lite  newiqinpeni,  pro- 
loctng  HoniD  «ua|ieniii-,  and  giving  a  confused  impression  of  the  affair. 
U  lui^h  eamc  the  uinounc«ment  that  the  disa)^eab1e  difference 
Iroa  ba]t[Hly  composed  ;  but  with  it  came  also  a  dispatch  ordering  tbe 
ion  of  the  book — eopicii,  pl.itcs,  aud  alt— the  damage  to  bo 
(o  Mr.  Spencer.  This  seemed  a  curious  way  of  bringing  an 
Dl  difference  between  two  authors  to  a  barmoaiouti  tennina- 
T;  but,  williout  wailing  for  explanations,  the  mandate  was  obeyed 
id  tlw  IrtKik  luppn-NMd.  The  lc(tcr«  themselves  arc  now  ttefore  us, 
ai  they  have  not  all  been  previonsly  iniblinhcd  in  this  country, 
liej  are  herewith  submitted  to  the  reader  io  full ; 

THE  SPENCEB-nARRlSON  CORRESPONDENCE. 

[/jmJbft  rwn.  May  to,  iSSS.] 

A    KEW  FORM  OF  LITERARY  PIRACY. 

Hr.  Fred«rie  DamisiMi  hat  fnrwsrdtd  Io  at  (or  pub)i«iti«n  tb«  ineloMd  let- 
'  which  h»  boa  iHhlr««a«d  to  Mr.  Herbert  Spencer : 

**  Data  Jfa.  Bkku  :  I  can  not  admit  that  there  b  anjlhing  to  Justify  yon 
I  being  a  party  to  the  Aneri««ii  roprlat  of  articles  of  tnioe,  without  iny  knewl- 
teu  Hill.— M 
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edge  or  content.  I  learn  aooiilenUIIr  ttiit  k  Toluni«  Itas  cppAwed  In  Ncv  Vorl, 
«hicb  cioubts  of  tkree  raotol  wticlM  of  fonn  hi  tho  XlmtUtnlA  Ctithttj, 
prtltMd  altonuilc];  with  tbn«  reocnt  •rtiolc*  of  mine,  witli  ua  inlrodoccim, 
notM,  mil  ■ppendii.  Tlils  re-iarao  t)(mj  uiIcIm  wm  m»de  wlihoot  the  kaoiil- 
tdce  ot  mjttil,  or  of  Iho  proprivtor  of  Uie  A'inetetntA  C'mtvry,  and  ha  tdlt  aw 
thit  it  U  B  c«ae  of  plracj, 

*'  Yoa  DOW  KTow  (in  joar  UOtr  to  mo  of  ^cricrO*/)  tlM  the  volom*  >m 
iuDcd  bjr  your  Amerlcu)  {lubllahcr*,  nail  wu  edited  by  jvar  fKcnil  ProttMct 
Tovaaiui,  After  comnillation  witli  you,  with  jonr  coniKiit  oik)  asuiUDce.  Von 
b1m>  avow  ihu  jron  ftimishecl  (be  editor  w(tb  ooouoreraial  coaimcot*  on  mj  vi>- 
dea,  ind  MqveMed  bim  to  appand  tlictn  fa  tib  own  waj— that  U  to  tay,  7011  1m(« 
abott«d  a  Dland««itine  reprint  of  tliree  articte*  of  tuiiM,  interpolated  with  pete* 
■applied  bj  jounolf.  I  regnri)  this,  not  only  aa  as  act  of  llt«rarf  piraof,  tet  u 
a  new  and  maxt  nnwortby  funa  of  literary  pirnoT.  Uuy  I  aik  if  it  b  propMii 
to  hand  70U  tlie  prolita  of  a  book  of  wbicb  I  am  (In  pan)  tbe  aatbor,  or  Me 
tbeM  to  bo  retnined  b;  ^our  Amorican  pabliiib«n  and  Mend  I 

"  To  JUBtltj'  Uiis  act  fou  now  write  tliat  jou  expected  repablioatiOD  b 
Amori(a  bjr  mjr  fricndi.  Ifaia  eipoctation  resu,  I  cnn  awmra  yon,  on  a  pwe 
Iiiveotloa.  Ko  friend  of  mine,  nor  nii):'  pcnou  nlintevur  in  Amerion  or  in  iag- 
Uml,  liao  OTer  icgneeted  to  me  the  republleatian  of  ray  articlM,  nor  bare  1  ew 
bcardortboughtof  aucb  a  project.  Yoa  quoio  to  mo,  a*  your  autboritjr,  a  tetW 
from  ProftesoT  Tomuuu,  wbu  eliupt;- aoy*  there  i*  danger  of  its  being  done  bj 
oUmii,  and  he  adda  that  I  am  coming  to  lecture  In  Ani«r{ca.  Again,  this  b  a 
pnre  iaveotloa.  I  bare  nonr  tbougbt  uf  leotnriag  in  Amerioa,  or  of  going  there, 
aor  ba«  anj  one  on  either  ^de  of  tbe  AtUnllo  soggeeted  to  me  to  do  ao.  TIiom 
who  '  convey '  m;  vrritingf  wiU  u  readilj  Invent  my  intention*.  IiuiQir?  would 
bare  sbown  that  acitber  I  nor  my  fricndii  bad  any  Intentloa  of  reprinting  ttj 
artirlea—mnoh  kai  jonm.  And  I  fall  to  »«e  bow  on  iinvcTiflnl  report  tliat  tbty 
nilgbl  be  repriated,  eonpled  vKh  on  unTcrilicd  report  (bat  I  wom  going  to  kctott 
in  Amerioa,  could  Junify  you  In  promoting  and  tHditing  In  the  uaantkotbld 
lasae  oad  >a1e  of  writing  of  miito. 

"  TbI*  if  not  a  simple  caee  of  dandeeilno  reprint.  Those  of  m  who  do  Ml 
take  clabornto  precaution*  aro  cipoaed  to  luve  wbnt  tlicy  write  appemring  in 
BDautliorlxud  Atncricion  editions.  Bat  it  does  lurprlM  me  tbat  an  Engfish  writer 
*bouid  oohuIto  at  ibis  treatment  of  another  English  writ«r,  with  wbmn  h*  bal 
been  carrying  on  an  honorable  diMusrion.  It  ia,  I  tUnIc,  eonieibioi;  new,  ene 
in  American  piracy,  to  re-lame  an  author's  wrltti^c*  boliind  his  l>ack,  and  Nil 
tbem  inlcrlsrded  wilb  boMilo  eorament.  Reprints,  even  wbilo  they  plunder  in, 
•para  ua  the  ^ijbt  of  our  aeoleneea  brokeo  on  the  aome  page  with  such  amealtiM 
aa  *ba  oomplaetntly  astmnea,'  'looao  and  misleading  atotementa,'  etc  Yon 
«TOW,  tn  your  letter  of  yesterday,  that  you  HUpplled  tbew  commeata  to  my  afli- 
dea;  and  if  iotornal  eridence  did  not  sliow  thorn  to  be  yoort,  bf  yonri^rie 
mo  to  repnblivk  tliem  now  in  Engbwd,  yon  treat  tbem  aa  yours.  1  kiu»  ae 
Itutanoe  of  such  a  practice.  It  Is  as  if  I  were  pirotioally  to  reprint  yoor  '  Data 
of  Ethics,'  freely  interipcracd  with  a  ninuing  oominentary  on  jrour  pracltet  ot 
etUoi^  and  were  to  Justify  my  act  on  Ibe  ground  that  I  hai)  had  a  oonlrorttT 
with  you,  and  that  1  had  heard  yoor  frionds  wer«  about  to  repritil  iL 

"  There  ia  one  minor  point  wUcb  aerrea  to  show  tbe  klad  of  puUleatba  Is 
whidi  yon  hare  choxen  to  take  port  Uy  arUotes  in  tbb  Tolnma  ore  followid 
by  a  cnltliig  from  a  oewepapur  ocoonot  of  what  tbe  editor  call*  'The  liltl* 
Belbel  of  the  Comtist*.'    As  the  volnrae  bror*  a«  its  subtitle  tfae  word^  *  A  Cm- 
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XTQtmKf  botwMn  Fr«d«ric  HarrlKiii  ud  Hertiert  Sttmcrf,'  tbnt  navapApar  pan- 
gnpb  wouli)  uoly  be  rcl«viuit  if  it  referred  (o  prnctiooi  in  wliich  I  lutil  *mao  port, 
or  wUch  I  ii[>pri>T«*].  It  U  v«tl  knowD  Ibai  I  kave  notbing  to  do  with  anjtblDg 
of  tho  kind,  uitl  never  coiuit«naiic«d  it.  Notliing  of  tlio  tort  has  one  boco  bcanl 
IB  Newton-liftll,  wfaoro  for  v«ar*  paM  1  have  prvMnted  Posltivisin  u  1  tu»]«rat«ad 
IL  Tbo  motUa'  m  ■  nnRU  bit  of  pokanic*!  miaeluef ;  tboM  who  ar*  csgagad  in 
plander  4r«  uot  likely  to  bo  fair.  But  1  thick  it  li  quitv  uuwortli?  of  a  pla«e  Id 
a  Tuliime  for  whicb  ;oii  arv  rMpoonbk,  and  vbich  ;od  bsvo  kathoriMd  and 
adopt. 

*■  Tod  bow  propoM  to  nut  to  ropuMUb  tliia  Tol[iin«  la  En^utd,  wbora  yoa 
admit  It  ooold  not  «ppe«r  wilhoiit,  tba  eooMntof  all  concerned.  Alter  wbotjoq 
karedooel  miutdetJInctoact  with  you.    I  }eaT«jroiir  conduct  to  UioJudgmeDt 

of  mm  ofMOse  and  of  honor. 

"  I  am  fiiitbfollT'  joore, 

'^  yr.  Ufrrbert  6peiie«r.  Ficedkric  IUkbimr." 

KR.  FREDKRIC  II.VKKIljON'S  CIIAKQE. 

tJU  BiiUr^tXt  Timm. 

Sts:  Win  70a  oliljgo  mo  by  publiilitng  tlio  following  Uittor,  which  ii  a  oopy 

of  t>D«  to  Mr.  nafTtaon,  i«f«Tr«d  to  \>y  hlo  in  bis  I«tleT  contained  In  7^  7V<n«i 

of  Friday : 

"  »  Quven'a  Gardcm,  BnynfUor,  W.,  May  tT,  I8SS. 

"  Daui  Sin :  Uen  are  ray  replica  to  tho  qucMtiooa  put  iu  your  nuto  of  yca- 
lerday. 

*' Javt  befoTo  the  middle  of  January  I  rvcetvtd  from  ray  American  friend, 
ProfeMor  TouniaiM^  a  lctl«r  dated  Jnnoary  S,  containing,  atuong  utfaerti,  the  fot- 
loirlng  parairrnpht : 

"  '  Ami  nov  we  bare  soinetbliiK  of  a  new  cmbamuament  upon  wliich  I  mnit 
BODfolt  yon.  Tbero  la  a  pr«tty  aharp  damand  for  the  pobllcntlon  of  your  oon- 
trover^  wltli  UdtHmd  in  a  Mparat«  fonn,  and  tlie  publiibcr*  fnvnr  it  Tb« 
qnotion  ta  not  elniply  vbother  it  la  d«draM«,  for  we  con  not  control  it.  There 
ia  dsi>f«r  tbat  it  will  be  done  by  olheri,  and  if  that  ihonld  occur  it  would  bo 
conatraed  aa  a  triampb  of  tbe  Harrilon  party — the  Bpenoerlana  having  dcvliued 
to  go  into  it. 

■*'It  I  ibougbt  DO  one  else  wotiM  print  tbo  correxpondenco  (i.  «.,  tbe 
SineUMUh  Ofntvrjf  articles),  I  AoiiJd  ho  in  favor  of  oar  not  doing  it.  In  the 
firat  plaee^  for  geacml  elfact,  rhetoric  against  r*n«>n  <^ounI«  ttn  nboat  tvn  to  one. 
Tbe  ComtlaU  aro  reriTlflg— narrlaon  is  Mtmlng  owr  to  Icclare  in  thiM  t-onotry, 
and  roncb  will  b«  made  of  hi*  brilliant  condnct  of  tho  oontroremy.  In  tbo  next 
piaoe  be  baa  tbbadtanta^  of  you.  Vocr  uiaiu  work  bearing  upon  tbe  iwue  ia 
10  ba  aoaght  ebovhero,  irblla  Ilarrison  bad  accomnlatod  all  tbe  mat«rlala  of  bia 
aaaanlt  and  givca  hia  wbola  cbms  io  that  tbe  popular  effect  could  not  fail  to  b* 
nmoli  In  bla  fiiror.  To  the  narrower  circle  of  riders  «bo  caa  roolly  appre- 
cfana  tba  dlaooarioit,  tba  rcpnblicntion  would  undonbtodly  bo  an  «xc<Ilaot  thing, 
mod  I  aappoae  after  all  It  la  only  Ibeoe  that  we  should  mi)ch  eare  for.  Oo  the 
wbole  It  taay  be  |>o}ltiR  to  rvpriat     What  do  ymi  think  aboat  It  t ' 

"Tbere  van  thuji  reiMd  a  ^nite  Dneipecled  problem.  I  had  mppoaed  that 
lb>  tnaitur  lud  i-oded  with  yonr  leUer  to  tbe  Poll  Mail  OmttU:  and  haritif 

iroaad  (1n  the  JfiHttenti  Cfttvry)  my  intontioa  not  to  oontiDne  tbo  eontro- 
;  I  hoped  H  would  drop.    Here,  however,  caioe  tbe  prospeot  of  a  1 


I  reviva^^^^ 
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y  AiserieV 


another  vlmpc :  and  I  had  to  dioone  l>elw««a  r«t<Bb11ealUiD  Itv  mj 
triedib  or  npablhstllon  b7  four  frioDdF,  with  tfao  impIicAtiua  ttut  I  wu  tnnc 
to  it.  TfaoBgli  1  ibiMiId  faavD  pr«fem)d  yamthtj,  JW,  uiul«r  Ui«  circanutaaM* 
(Uted,  1  tbonght  U  bcM  to  aawet  to  rcpublicatioit.  Ooe  obJvcUon,  Uoverar, 
b«MBi*  niMtfort.  WbU»  ia  nj  i«pli««  to  jon  I  b&d  poiatad  out  maArj  at  joat 
miuty  iniKrepnMiitallooa,  I  |iaawd  over  otlteiv— one  reuon  betng  tbat  I  could 
iMit  treepua  too  mock  i>n  the  npMw  of  tlio  .Vine(en«(A  Cratory  and  tlia  attootioe 
o(  lU  rcBd«ni.  Nov,  tiowurur,  »beu  ll  waa  propoaed  tbat  the  >lAleiii*iita  oo*- 
t&incd  Id  ;our  articlaa  should  bo  ro^iffuacd,  and  take  a  pcnBR>i«nt  fotm  buttti 
of  a  temporary  fonn,  1  felt  that  I  eottld  Dot  leav«  utiaoliMd  tb«»e  dbor  mimp- 
reacoiattooa.  Appaariog  Id  a  volnrnfi  Iwaad  bj  nj  AiMrioati  pnbUahtn,  ui 
•ditcd  b;  my  AmcriceD  fricaid,  the  impli(«tJOD  wo«ld  hava  been  that  ataUaiaDli 
■iad«  b7;oa  lo  which  oo  ottlMtion  was  r^ati  wort  oonect  itatciDatiUL  U 
words  in  qooiatiMi  mark*  tadUj  lacribvd  b;  yon  to  ma  hod  not  b««n  dlaoned 
bj  me  (p.  lis),  tl  would,  ot  ooane^  bare  been  aaHmed  that  I  had  oaod  tbaot 
aod  thai  i  «tofld  cotivict«d  of  Iho  abrardltf  which  70a  all«p)  on  th«  awtuspttoB 
that  I  bad  uaeil  tbein.  If  It  bad  Dot  bt«a  diown  that  an  opinion  yam  debit  W 
with  (p.  129)  b  whoUr  at  vorUoce  with  opinioni  which  1  havo  esprcaxd  » 
thrM  dlffcront  plaoot,  U  would  nslnrallj  barfi  bceo  donclodcd  that  I  held  ik 
aplaion.  llcnoe  It  waa  deat  that  itnlcM  I  wa*  to  aaihociie  the  atcrootTpioR  ■>' 
titeae  and  other  orron  I  must  take  mtMum  to  dMpat«  th«>m.  I  tb<r«rDn 
pointed  out  to  Praf«aaor  Yonmnna  the  atatamMita  which  required  anticat  iidi- 
dated  the  needfal  r«otUl«atiana,  and  reqneaietl  bim  to  append  th«de  rectiftealMia 
in  his  own  way.  At  tho  same  liiiM  I  forward<d  biia  •  copy  of  i}ia  letter  «M 
jraa  pnbliabed  In  (bo  Pall  Sf-iU  OautU,  Mjlng  that  ■  if  tUa  KpHnl  of  (Le  atti- 
cIm  i>  pnbltabod  withoat  tlit«  ]Ht«r,  be  (yon)  will  iBevllably  sav  that  hot  la*! 
reply  haa  bc«n  oroitttd.  It  la  needful,  tbervfore,  that  it  abonld  he  inoloM.' 
And  along  with  your  lett«r  J  aant  IndlcatioDa  of  th«  potaU  In  li  wliloh  ihooUJ 
nutiMd. 

"  Do  yoa  thinli  r  waa  not  JuiilBed  In  tMa  counet  Da  yoo  OtUil:  I  < 
bare  widibeld  my  conjtcot  to  the  ropnblication  by  my  frionda,  Uvriax  , 
trieada  lor«pt)bli<Jit  Do  you  thiiik  tliat,  bnTing  aaaented  lo  n^hllcatksil 
ooght  to  have  lot  pans  without  correction  your  miistalemvtita  prarioiuly  Dt»Mr- 
reotod  !  If  yoo  think  either  of  tbeae  thinga,  I  imagine  that  few  win  Bgrto  vlti 
yon.  There  ia,  liowcrcr,  an  easy  way  ot  brtaging  the  i|ii«*tton  to  Una.  Al 
the  articles  arc  copyriglit  in  Ungtand,  aad  ran  not  be  republUbeil  lier«  iri&Ml 
tlw  ooDWOt  of  all  ooDcernod.  I  do  not  aoppoae  that  Mr.  Kooirles  will  raiao  Bf 
difficaliy ;  sod  if  yon  agr«e  to  the  i*-iatDO  of  Ihom  hero,  I  am  quite  willtot  lU 
they  should  be  re-iasned.  If  yon  think  that  aaything  aald  In  reftitaUon  of  JW 
atatcnnniU  ihould  not  havo  boon  aaid,  w«  can  easily  iaclod*  on  appeadii  I* 
whkb  you  can  point  oat  ihia;  aad  Iben,  if  yon  wUb  it,  eOfrfea  of  tbe  vdan* 
can  bo  iwnt  round  to  tbo  preaa. 

"Of  oovne  I  prcaarve  a  eopy  of  Uiia  letter  with  a  iriow  to  pottdhla  han 


indoM' 
ibooUl^ 

licatk*! 


use. 


"  acaaKar  Spiscn. 


"  Faithfnlly  ywnra, 
"  FVodcric  narrfaoo,  Etq." 

I  win  add  bat  two  comments.  Mr.  Ilarriaon  bad  thU  ktt*r  b«fora  hta  >M 
Iw  wrote  Ilia  atnteineDL  Dom  the  roador  &ai  lliat  hi*  ttatemoot  pindnt^  <■ 
impreMdon  anything  like  UlsI  which  my  letter  producaer  Tbo  othw 
Is  this.  Asking  wbctlicr  I  hsT«  any  share  In  the  profit*.  Mr.  UarriiMi 
'' thU,  hit  by  his  tiUe,  "  A  Kow  Form  of  Literary : 
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1  li&r».  HtnXj  tWXag  Ui«t  th«  affair  in  paroly  Ibo  affnir  of  Ibc  UcMni.  Applo- 
toD,  and  tbat  i>ot  •ten  ■  thovglit  alMul  inoncj  ever  «i)lt>n<l  my  head  coiic«rBiiig 
il,  I  draw  atuatiua  iu  tli*  readlii«u  vlth  vkkli  Jlr.  DarrUon,  wiiltont  a  partide 
of  vrldciit*,  makM  grsro  inninuntion*.  And  I  do  tlib  ttccanae  it  will  tnaMo  tho 
mader  to  jndg«  wtiat  avvA  Lb«re  probably  was  for  taking  th«  nMwares  I  dUlo 
pmest  the  wider  and  mora  parmuotit  dUTuirion  of  Mr.  lIarri*oo'*  ml«r«pn- 
•Mitatiou. 

Coacernlag:  the  newspaper  extract  dcwribiBX  a  Comtixt  Mrvice  I  Icdow 
DothiiiSi  atHl  groatlf  regret  ibat  it  waa  appeniled.  I  will  at  ODoe  atik  to  bar*  it 
witbilnwii.  ](  tlirw  gtntlvmeD,  appoIUod  in  tbo  aniol  wsj,  dodiJo  that  under 
the  drenmataiiee*,  a*  alAted  to  mo  hj  Profouor  Youniiuui,  I  wai  not  Jnttified  ia 
tbo  eooraa  I  took,  I  will,  If  Mr.  UaTriaon  wIsbeR  it,  requrat  Memre.  Appleton  to 
Mppresa  tba  book  aad  doAroy  tbo  ateraotrpo  plntiM,  and  1  will  mako  good  tboir 
1d«  to  tlwai. 

I  an,  faithfully  your^  HERBERT  8PESCER. 

HayS9. 


[Itma,  Aim  AL] 
MR.  SPENCER  ASO  MR.  UABHISOS. 


To  the  Editor  ^du  7Uut. 

8iB :  I  will  not  pnnnMi  lhi»  matter  fartber,  nor  wiQ  I  ItuAgt  on  Mr.  Si 
[fair  offer  to  rabmil  it  to  orliilratiun.  It  (atiafiea  me  if  ho  will  not  olaim  aoy 
abaolnte  Bad  moral  right  to  oopyrigbt  in  America  my  writings  with  reoliflcatjuns 
of  bi*  own.  I  am  aeea*tomed  to  nnaathofiiod  reprint*  of  what  I  write;  and  as 
I  hioar  tbere  Is  a  bri^salofor  those  eMays(fu0rur»j>ar<inintnui/ui)  I  will  only 
Con^TBtnlate  the  Yankee  oditor  on  Id*  'cntonem.  A*  Mr.  Spencer,  by  Us  offer, 
now  admits  it  to  be  possible  that  he  mode  a  mistake,  I  nm  ready  to  ropird  bis 
afaar*  of  it  as  an  inadvertence.  I  know  too  well  his  great  generoaity  in  money 
matters  to  nppow  that  any  question  of  profit  croMcd  his  mind.  Bat  it  ccrtninly 
uu»cd  some  one's  toiad ;  and  1  referred  to  it  only  to  oonvinoe  lilm  that  ct^er 
parthnm  bad  led  bim  into  a  niistakcb  It  is  not  eaiy  at  any  ^mc  to  gtt  him  to 
•ee  tills,  and  to  open  bb  ey«  I  used  for  once  F>Iaia  words.  Conscious  thai  I  bad 
ooddcetcd  a  philoMpbical  dflbaia  with  an  old  friend  witii  all  tho  deference  and 
admiratioB  that  I  really  feel  for  bis  genius,  it  did  faiu  uie  to  ftud  myself  treutwl 
M  Um  proverbial  dog  whom  any  stick  is  good  eoongli  to  best  Tlio  only  srbi- 
miion  1  now  desire  Is  that  of  some  comnen  friend  who  may  eonrinoe  Um  that 
I  wMi  nothing  nor*  than  a  return  to  the  position  of  pfatlosopfale  friends  wbo 
f.    igtM  to  differ  about  tbtir  rMpcctire  aystoma. 


[Ttfvt,  /wu  SJ.] 
Mil.  SI'ESCER  AND  MB.  HAItRISON. 


7^  Us  Biitof  liftht  Timet. 

Sin :  Rather  than  liovs  any  farther  ((ueiliou  witb  Mr.  Unrrison,  am!  rati 
than  have  It  supposed  that  I  tntentionally  ignored  his  oopjrigbl  cl^m,  I  have 
triampbed  to  Measts.  Appleton  to  *top  tbe  aale,  dcrtroy  tho  stock  and  pteteo, 
_Mri  dsMt  ma  with  tbelr  loes. 

I  am,  fUthftally  yoars, 

miRBSBT  SPEXOt 


Il^gUfifiLlsl 
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MR.  9PEXCEB  AND  MR.  HARRI60N. 

T&  U«  Editor  <!/th»  Timi*. 

Snt :  Allow  mu  to  >Dpt>hiinetit  my  lett«T  ulograiibod  jcM«rd«)r,  pnrlljr  i 
plftin  bow  ll>e  tliliig  arOM,  ud  p«nlr  to  oorKot  ui  imiirvimon  naJo  bj  jnnr 
loader  of  to-ilio'.  I  waa  irro&g  Ib  UMOtlDg  to  th«  rv-poblloatlon  by  Uoaan,  Af- 
{ilMoo.  I  ouj-lit  to  luiv«  borno  paHinlj  tho  ihrts>t«oed  oriU  of  tv-pabKoation  by 
otbar  pnblUian,  aod,  u  mr  fricoil  ba>  boon  Goonectod  vUh  pablUbtDg  tn  Hw 
York  for  itiirtj  jetn,  I  siigipoaeil  bts  imprMfllon  that  tb«n  ¥r«re  Mwuns  *<* 
oonecl.  Dot  my  docUion  vm  tnado  in  a  liarr;,  vrUbout  duo  tliougbt.  IMIaf- 
ing  tli«ro  iTM  DO  liinv  to  Itijie,  1  tvlt^a|iLv(l  nplj,  and  by  tbe  ovxt  poet  indicatri 
oorrections  to  be  raada  Ui  tlui  Rtat«mDiits  of  my  rlewB.  And  here  ]  wi^  to  pdat 
out  tUnt  tliu  DOt«ii  I  iDdioat«d  wcr«  not  critioium  of  Ur.  lIairi*oQ''>  opiaiooK  ^1 
oorreoied  Torsione  of  By  own.  Any  otli«Ts,  If  there  are  any,  ar«  ProfMior  Too- 
mann'i.  I  go  on  to  eaplvo  tbat  my  miod  vm  so  oagroMCd  witb  tbo  doo  praau- 
tatlon  of  the  ooDUoT*ray  tlial  tho  qnMtion  of  n^yrigbt  nerer  oceurml  to  ne : 
and  the  thougbt  tliat  Ur.  Harriaon  might  not  llko  liio  artiolM  rcpoUulivd  rH 
wehided  by  ihe  improitioii  girtia  ne  tliat  others  woaU  repobtlab  Ibem  if  ibe 
Appletona  did  Dot.  IIoDoe  my  error.  But  my  errcr  dooa  not,  I  tliiuk,  uicdm 
Mr.  narriaon'g  ioiulL  lly  coDeolling  tho  ruKt  of  tliu  i»ditiOD  and  tlto  plalwi . 
bavo  dono  all  that  roDialoa  poaalblo  to  reutliy  the  eflVcIi  of  my  mletake. 

1  ana,  fiiith  fully  yoara, 

nfracoinbe,  June  3.  HERBERT  SPENCER. 

B  (  Tlma,  Jmu  6lA  ] 

P  MR.  HARRISUN  AND  MR.  SP£XC£R. 

7b  (A«  Editor  of  ihe  Tint*, 

But :  May  I  ouoe  mote  tre«paas  on  jour  apooe  by  aakbig  jroa  to  publitli 
following  lottOT  from  Mr.  llnrriiotif 

I  am,  ftiitlifulty  youn,        HERBERT  SPENCER 

■■  18,  WoilboDnw-torraM,  W.,  Jmie  «,  im. 
Dkjui  HiLSnieom;  A* ynn  otill  appear  to  tlilok  (in  spite  of  my  public) 
otnimer)  that  1  hare  brought  ageinat  yoa  a  charge  of  dMiring  money  profit ' 
of  thin  Amoricnn  rvprUit,  I  beg  to  luiy  that  I  did  not  intend  to  make  any  i 
olinrgo,  and  I  do  not  betiera  that  I  have.     I  regret  Hi*  uao  of  any  wordi  wbii 
p^oduoI^d  that  inipr«s»ion  on  yon. 

"  I  mm,  yoan  fnitlitully,  Fbedbuo  IIabsisox. 

"  P.  8,— Yon  niui  nao  thia  letter  m  joo  think  fit. 
'•nerbert  Speuoer,  Esq." 

P  MR.  SI'EN'CER  AND  UR.  UARRLSON. 

?■*  t*<  Eiit«T  <f  (A*  Stmdard. 

Sin :  Tbe  fact  tkat  the  information  to  which  it  rof«ni  rame  through  T^ 
^fldot^mnat  bi»  my  eionae  fur  aitklng  you  to  publlah  tbe  tbllowlng  Utter,* 
copy  of  wbleL  I  have  inclosed  to  Mr.  liarriwa,  requMling  bim  to  pari  it  alt* 
rending  il.  I  bid,  Sir,  jour  obedient  aervaot,  I 

HERBERT  SPENCER.    1 
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^K  "  n,  QuNn'v-CHdMM,  B^vwatv,  Vauiov,  VT.,  Juca  U. 

^P       "  Ut  nsAK  YoniASi:  I  rotaroed  bom«  liut  night,  aad  oal^  tliU  oionilng 

1^^  Inrtiad  Ui«t  ia  TAa  SlaiUard  ot  Satarda^  littt  tlien  vod,  in  n  tdugr&m  from 

New  Tork,  a  nat«raeBt  to  tlia  effect  that  Muem  ApplAton  docUao  to  deetnjr 

iIm)  ftock  and  plat«a  oftha  Kpriated  conlmvurax  (iw  I  hud  t«I<'Ernphod  tbom  to 

do\  on  the  acore  thai  tbe  book  voold  be  r«priat«i]  bj  tome  otb«ir  publiBher.    In 

I        tbi*  eiiMVtalion  tbe^  ara  probablj  riffht.    Hnt  a  r«-print  woujd  nooceuinrilf  ba 

I        wUhoiii  Uiu  uoie«:  lUiue  th««e,  u  impliad  (a  jrour  prefaoc,  are  joor  copyrlgbl 

in  Ain«rica.     Now,  dioof^  tbaae  notaa— or,  at  least,  tbota  which  I  pointed  out 

lu  ne«dral— are  currectiooa  of  crroneooa  •tatemcnla  of  nj  view*,  jet,  rather 

tbaa  have  It  rapl>o«>ed  ihiil  I  wished  lo  tuko  an;  odranUifo  of  Itr.  Uiirrinpii  in 

nuking  mch  rorrcctioa*,  I  will  aubmit  to  tli«  aril  of  ro-lHue  \iy  another  (itili- 

libber  withoat  them ;  and  I  tbrreforo  repoat  my  roqiiatt  that  Uio  xlook  oiid  >trrvo 

l>lile*  mn;  b«  dmlroyetl,  and  tb«  loas  debited  to  cna. 

"  Ou«  word  n^t-eRtlng  the  propoul  of  th«  Appt«toiLs  to  eharo  the  oatbor> 
prodto  between  Sir.  HniriMon  and  mirtclf.  If  anjr  have  at  prMont  aocrned,  or  If, 
fai  eonaeqDenoo  of  refusal  to  do  as  I  liava  above  requested,  any  shotdd  hereafter 
aoorna^  then  I  wiili  to  my  ihaX  having  bean,  and  being  now,  abtolulely  iiidiffer- 

Ieiit  to  pruAt  In  tbe  matter,  I  sliall  dedlne  to  acuepi  aujr  portion  of  the  retutns. 
"  ET«r  slncorgd;  jonra, 
'■  HanauR  Sf-axcsit.'* 


I 


S«T«fal  point*  in  tbi*  corrotpondcncc,  especially  In  ita  opening  l«i- 
Ur,  require  Kome  notice  in  iUih  place  ;  but,  before  making  tbe  critical 
oorrectiona  that  seem  to  be  ro(]uire(l,  I  desire  to  say  a  few  words  on 
the  peculiar  eircaoulances  of  American  publicatioa  wbicb  bave  an  im- 
portAot  bearing  on  tbe  present  case. 

Mr.  Frttlerto  HaiTiMn  took  ofFvnse  at  tlio  American  reprint  in 
a  book  of  florae  review  articlea  of  biit,  and  pruiiounccK  il  "  a  canct  of 
piracy."  llw  organs  of  Engli^b  opinion,  in  comrueuting  upon  iboae 
letters,  take  the  same  view.  Tbe  London  "  Times,"  after  referring  to 
ibe  graceful  and  honorable  termination  of  tbo  disagreeable  diSerence 
between  &tr.  Ilarriiion  and  Mr.  Spencer,  derotee  a  leading  editorial  to 
ifae  diiCQvaioii  of  American  piraoy  on  the  hnAn  of  the  fro»b  and  Hlrik- 
ing  illuotration  of  it  bcre  afforded.  Speaking  of  tbe  eflfL-ct  of  the 
"  tolerably  rigid  copyright  law "  of  England,  the  "  Timca "  says  : 
"Hat  BO  far  as  America  ia  concerned  it  is  different.  To  the  English 
author  that  cotmlry  scemti  to  auHwcr  very  much  to  Ilobbos's  idea  of  a 
•l4t«  of  nature.  Foreign  authors  are  fair  prey  ;  for  them  tlicro  is  or 
M«d  be  no  selling  or  buying  of  copyrights,  and  a  good  book  is  to  be 
4ealt  with  as  a  part  of  the  eoinraon  elements  of  nature.  If  any  lawa 
govern  the  matter,  it  is  only  lbos«  which  regulate  the  capliire  and  re- 
dnotion  into  poaavstion  of  wild  anitnala."  Tlio  caao  in  certainly  bod 
tooogb,  bat  thia  is  an  exaggi-ration. 

At  tbe  OQtMit  I  admit  that  on  the  question  of  international  copy- 
H^t,  or  Um  elaims  of  foreign  authors  to  pro]>crty  in  their  boolui,  the 
En)]li*h  an>  right  and  tbe  Americana  irrong,  so  Aagrantly  wrong  as  to 

ify  roucli  of  Utc  dciigncialion  wo  receive.    The  position  of  our  Gov- 


■ 


4;.-- 


..     S  MOXTHLY. 

.  .!■■  :udofensible.     ItspoliiT 
■uijlio  benefactors,  a  Jis- 
'liization.     Grover  Cleve- 
.     .'rfilerii:  Hirrison  and  Htr- 
.::  ;:ie  proiluc:- of  their  brain' 
■  I  •.'an  I'nittd  States  belcEj 
],■.  .  >■  an?  not  protected  bj- lair, 

i<<  ■  noiit  violation  of  law.   Tbere 

\  ■  .       .-,■  vii-e  of  tbis  policy  quite  as 

'■'■'  ,. ,  ■vim  are  laboring  Lard  to  put 

"■■  ,       .  -.Td  of  apology  for  it,  thpK  i* 

"  -  -e  who  are  compiOIcd  toad 

j„  -.■Tirobate,  but  are  for  llie  timi; 

y  L:,;nit  to  involve  tbese  in  tbe 

!,.■  ■.■US  system.     It  is  a  good  deal 

i:i.  ■  ....:*■!  light  it  on  tbe  spot,    Xoris 

vy  J  xemment  which  so  stringently 

-^i  .li'it  of  regarding  literary  prop- 

_^-  .       T'llly  appreciate  tbe  ditlicnltici 

■^Liitesa  must  take  under  entirelj 


I- 

I-  ■ 
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••:■/  :iroiK?rty  is  without  any  legal 

■  iiyrigbt  it  is  certainly  impossible 

.    I.'vemmcnt  does  not  proti't't  bim, 

■.•  .'.one  by  himself,  is  the  first  and 

■■  uiit  when  any  [mhlisher  makes 

■  ■'kin  tbis  ('I'uiilrv.     Tlio  (iov- 

,  L  virtually  ealls  upon  evcrjbo.i;' 

■  .lisposed   he  mav  bo  lo  Iri-at  a 

.     '::!s   work    in    respeetable   shape, 

■.  i  tbis  ugly  cir(.'umsl:uice  at  tie 

.   -'.w   money    he    ]Hils  into  it  may 

•    r'::  the  work  in  cheaper  I'orni  ami 

■Z-     Nor  is  this  all  :  the  more  bun- 

Any  penue  of  libcralilv  lie  m.iy 

■:.     It' he  imhltshes  the  liook  in  gfiiJ 

,  ■■■.ikcs  it  propiTly  known  by  ,iiIvit- 

■    -rher  parties  to  take  ailvantajreof 

.  'v'  >k  acquires  by  means  of  it,  to  till 

-    W:  kill  the  honest  publicaiion.    Tlie 

■    ■■ 'TviH'Ilcd  to  adopt  a  ]>oliov  very  dif- 

...  .  \  ri'  books  are  vigilantly  and  effeciivoly 

.■■:-:\'rni  to  ibc  ncei^ssities  of  a  lanli':^ 

,..  'i     .'■:.'  make  tlie  best  lie  can  of  if, 

I. .•-.,.■.      '.i.-'Zi's  of  the  London   "  Times '' arc  not 

..«..•.:■•  i---,'  'I'.'t  freebooters  and  pirates.    Althongb 

,..,  !.■  T-.'jt  t'ori'ign  authors  with  full  justice  in 
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:  of  ioternatioDal  copyTigbt,  yet  it  u  fslae  lliat  these  Ali- 
ve preyed  upon  in  the  uncjuftlified  way  aaBerted  by  the  "Timw." 

are,  of  connw,  American  piibliabera,  and  plooty  of  th«in,  who 
orouglily  uni>«ru]>uli>u« ;  but  there  are  olJ>eni,  and  ility  aro  not  a 
rbo  do  the  bi»l  tbcy  can  uoder  the  pre«ent  dvroaralizing  Bystem 
npeoaate  foreign  authors  for  their  work.  They  pay  them  by 
'Mty  arrangenietit,  not  tii«  nics  that  they  are  a«customc<d  to  at 

and  not  alwavH  perhaps  as  much  a»  ihey  niiRht,  buc  oficn,  m  I 
a  to  know.tn  thoir  own  low,  wh<-n  books  are  reprinted  byoUnan 
he  market  supplied  by  degraded  editions  on  which  tha  author 
ea  nothing;.  In  the  abm-nce  of  an  iotcrnjitioual  copyright  law, 
olantary  action  of  American  pobliaheni  is  the  only  thing  practi- 
or  poMJble  to  mitigato  tho  barbarism  of  the  situation.  Imper^ 
w  it  may  b«,  it  u  aa  honest  procedure  in  behalf  of  the  foreign 
r ;  and  it  t«  now  pnetioed  to  an  csUint  thxt  should  materially 
y  those  whob-aale  charges  of  piracy.  The  present  case  is  to  be 
led  in  the  light  of  these  considerations;  and  I  think  it  will  be 

that  the  lemon  to  be  drawn  from  it  is  quite  diITi,-rent  from  that 
1  baa  bocn  drawn  by  the  Englisb  pros. 

I  br  as  the  aboro  correspondence  is  concerned,  tb«  motirca  that 
led  me  to  take  the  share  I  had  in  bringing  out  the  suppressed 
■re  to  be  gathered  only  from  a  scrap  in  a  Lurried  private  tetter  to 
pencer ;  but,  as  my  act  is  now  branded  as  piratical,  I  niuxt  be 
pd  for  stating  more  fully  tbo  rcMons  by  which  I  was  aetually  in- 
imI  En  the  coutm;  taken. 

r.  Harrison  bad  an  important  oontroveny  with  Tlerltcrl  Speneer 
[rave  subject,  which  was  published  in  the  "  Nineteenlli  Centnry." 
ntiog  their  papers  I  have  the  right  to  assume  their  purpose  to  be 
bey  thoald  be  read  as  widely  aa  possible,  'lliere  was  much  in- 
in  this  country  to  follow  ibis  di«cn«(ton,  and  we  accordingly 
d  the  articlea  in  "  The  Pojmlar  Science  Monthly." 
It,  when  the  controversy  wa*  finished,  there  was  a  call  for  iU  re- 
lation in  a  separate  form,  more  convenient,  aeeessible,  and  cheaper 
n  tlte  pages  of  a  m.iga]!ine.  The  demand  wan  reasonable,  and  I 
uiom  to  comply  with  it,  that  the  diKeuimirin  might  1m-  dissemi- 
as  widely  as  possible.  I,  moreover,  di-sired  tlic  republication  for 
m«  reason  tliat  I  bad  urged  Mr.  Sp*>ncer  lo  go  on  with  the  con- 
»y  with  Mr.  ir.irrison.  Althongh  knowing  tbo  low  state  of  his 
np-powcr,  ami  how  trnporunt  it  was  that  ho  should  not  l>c  inler- 
1  by  «ueh  nide-iHuea  in  thi!  prosecution  of  the  great  philoaopfai- 
ork  vpoo  wliich  lie  has  been  engaged  for  many  years,  it  Momed 
I  of  greater  importance  that  he  should  seize  the  opportunity 
i\  by  Mr.  flarriimn's  attack  to  develop  more  fully  his  fundamental 
)ua  opiniooa.  He  bad  published  but  tittle  u]>on  ibat  subject  for 
t  time,  bis  views  had  been  much  controverted  and  much  misnodcr- 
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notA,  and  I  knew  then  wu  a  vbting  desire  on  llie  put  of  naiiT  xi 
reftd  rrrrrtliing  lie  mJgbt  My  in  faitiier  interpreuitioo  and  elncub- 
tion  of  tiietii.  IIU  ilbtinotiTe  doctrinca  wcro  novr  vigoroualf  wl 
foniuUy  atiackod  by  a  eagacioos  »tlvorT*ry,  long  pruparcd  by  bb  tj*- 
d>l  BtadMa  to  put  them  to  Iho  eevrxedt  itwt.  For  the  same  m«ia 
that  I  oticoarsgtnl  Mr.  S|ivtiver  to  givu  time  to  the  dUcuwion,  I  draaml 
that  Itui  reftdvn  in  ihU  (luuniry  should  be  put  in  ready  poee«ssion  o{ it 
wbea  done.  I  may  add  tJiat  in  ibia  I  wm  impvllvd  by  the  raxae  gn- 
ersi  inotivi-s  that  bad  prompted  me  for  many  yean  to  do  what  1  coaU 
to  bring  Mr.  S{icD<H7'»  idMus  bcforo  tbo  Amerivsn  people 

But  there  were  Kpcclnl  roaMns  which  vxxAv  mv  wi^h  that  the  ^x^r 
catioo  should  be  isaned  by  D.  Appletoii  &.  Co,   This  huutte  had  printM 
all  of  Sp«iic«r'8  voriu ;  aud  as  a  present  Htatemeot  of  bb  RligicM 
riowv  woaUl  be  an  important  addition  to  them,  and  voold  natnnlly 
be  called  fur  in  conni<ctioD  with  them,  it  Mcmod  important  tbu  hi* 
oontroretsy  with  IlarrifM^o  ehould  be  brought  out  in  a  rrputahle  and 
psnmuient  ii1tn[iG  to  tako  it«  place  with  hb  other  bookk     Beeiifa^ 
tlwiv  was  a  high  degnx:  of  certainty  that  the  discitBaion  wooU  be 
pRlill*brd  by  somebody,     lite  nomca  of  the  eminent  contestant]^  ■>' 
tht>  iiitcr«--sl  felt  by  a  large  number  of  people  in   the  subject,  inW 
cvincvd  by  a  strong  demand  for  tbe  publication.     Tlic  diMuwiaa  ia 
ita  separate  form  was  called  for  by  the  frioudH  of  Sir.  Harriikjii  ud 
by  the  friends  of  ilr.  R]n,nc«;r,  and  by  others  who  wei«  friends  of  xi* 
thiT.     It  waa  open  to  anybody  to  print  it,  and  there  was  eveiy  pro!*' 
bility  tliat  it  wonid  be  picked  up  and  issued  In  a  cheap,  oatdipMOJ 
edition,  wbirh  is  now  so  common  with  puhlicationa  of  every  kind.   I 
deeired,  Uicrcforc^  that  the  Applctonn  Hhi>u1d  bring  it  out  in  a  rcepert* 
able  Bfaapc!,  and  at  a  modcmi*;  pncc,  that  the  book  might  bu  bail  it 
any  time  in  a  form  suitable  for  preaerration. 
,        I  protest  that  these  conaiderations  were  not  viliatifd  by  any  ccmfH- 
btu  doeiro  or  porpoae  wliatcver.    Sir.  ITarnson  Miy8  it  in  a  rasf  ^ 
"piracy";   but,  w>  far  as  tbix  involvi-N  (he  taking  of  bis  propOtJ 
without  (x>mpvii«ation,  there  n-aa  no  thought  of  it.     lu  bb  opsain^ 
letter  be  virtually  aooused  Mr.  Spenoer  of  oolltuion   in  the  phvT 
of  hts  articles,  from  a  sordid  intention.     Judged  by  this  osttao^ 
dinary  letter,  Xlr,  llarrbonV  religion  of  humanity  win»i*t*  chidj  !■ 
imputing  vile  motives  to  hie  fcllow-mcn.     Ho  fcaid,  "  May  I  a»i  i' 
it  b  propotMid  to  hand  you  tlic  profits  of  a  book  of  which  I  an>  (a 
part)  tliv  author,  or  are  tlivM  to  be  retained  by  your  American  f*l*- 
li»htrs  and  friend?"     Kvidcntly  the  pwuuiary  considM^ion  wai ^ 
licrmosl  in  hb  uwn  mind.     But  ht  had  hero  gonv  too  far.     Evri^. 
body  recognized  the  outrage,     llie  reader  will  onto  the  striking  d^f 
fcrcuce  in  lone,  amonnling   to  a  collsps<s  between  bb  Srsi  aad  ^H 
second  letters,     llo  withdrew  the  offensive  invinnaiiun  so  far  as  J^H 
SpcDoer  waa  concerned,  Mying,  "I  know  t«i  well  bia  great  gnnflV^H 
ity  in  tnoney  matters  to  su|>pui*e  that  any  question  of  profit  en^^H 
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id."  but  be  kncir  lliis  no  bettor  whi-n  Iw  wrolu  liis  ocGond  let- 
u  w)ic»  be  wrotv  tbo  Bnt.  Hu  Miit  91r.  Spencer  a  private 
tking  explanations  about  the  book,  and  thia  Mr.  Spencer  au- 
,  but  Bail!  nothing  respecting  the  copyn(;lit ;  this  did  not  cnlcr 
rul,  probably  for  the  rttaaon  (hat  thu  houw  irliicli  umuimI  it  liad 
led  bU  booka  for  tircply-fivc  yoam,  paying  bioi  n-gularly  on  all 
n  from  the  first,  an*)  b<;  bad  uo  care  about  it,  knowing  that 
nitable  thing  would  of  course  be  done  to  all  ooDocracd.  But 
•drertoncD  gave  Harrison  his  opportunity. 
t  while  Mr.  [larriiiou  exonerates  Mr.  Spfln«er  froni  all  tlwagbl 
:lng  profit  out  of  bini,  he  adds,  "  But  it  certainly  cro&§«d  some 
iind,"  refening  of  oourso  t«  Jir.  Spi-nci-r'a  "  American  publish- 
\  fri«nd."  Yet  there  wati  not  the  sltghtMt  wi«h  or  design  on 
rt  of  the  pttblisJicis  of  the  book  to  withhold  from  Mr.  Harrwon 
\p9T  xhant  in  it.i  copyright  proceeds.  They  have  publiKhed  th« 
Bb  and  philoHopbical  works  of  many  English  aulliora,  on  which 
Iftve  paid  the  cuatomary  compensation  allowed  to  Amerioan 
^  and  if  ^r.  Harrison  doubts  it  be  can  satisfy  himself  by  in- 
;  of  111*  ni-ighbors,  Tyndal),  Locky,  nnxloy.  Bain,  Sully,  or  llui 
IIS,  and  thctrv  is  sorely  no  roaiton  why  they  abould  n»l  huve  com- 
^  Hr.  Harrison  in  tho  same  way  ;  and  this  was  certainly  tbcir 
aa. 

I  peritaps  the  party  who  desired  to  plunder  ?>fr.  TTarrteon  (ho 
M  Mgoificant  word  twice  in  his  fir»t  letter)  was  l\tr.  S]>cni:cr'8 
■n  friend,  and  ilmt  be  Huppoitetl  thi«  "  friend  "  capable  of  Bbarp 
^■1  inferablu  from  his  remark,  "  I  will  only  congratulate  the 
»Mitor  on  hie  'cutene«s."  Yet  the  'cote  Yankee  editor  in  this 
'as  the  only  imrty  to  get  nothing.  vVmong  the  several  etools 
ed  by  autliors  and  pnblislien,  it  was  his  fat«  to  ait  on  Um> 
1.  NeilJMT  by  stipulation  nor  cxpeetntioQ  was  he  to  have  a  cent 
I  labor  in  editing  tbi>  volume,  or  bit  cfTorlH  in  promoting  ila  cir- 
iBi  The  rt'Mona  wbieb  actuated  hira  have  been  already  stated. 
i  tile  question  is  here  raiwd  of  venal  motives  in  the  treatment 
rign  aulhoiv,  and  aa  this  transaction  has  been  extensively  pa< 
ju  a  flagitious  example  of  American  piracy,  the  editor  of  the 
pied  book  ia  entitled  to  nay  that  he  has  done  hiit  full  liliaru  in  a 
lalvay  toward  promoting  international  ei]uity  in  the  payment  of 
B  for  their  books.  He  gave  nearly  a  year's  labor  to  the  organi* 
of  tbo  "International  Scientific  Series"  for  the  avowed  pur- 
r  securing  more  Bati^f.ictory  compensation  to  scicntilie  writers, 
rojeut  was  baaed  npon  the  condition  of  the  payment  of  copy- 
0  each  of  the  conlributon  from  all  (ho  countries  in  which  (ho 
were  iiaued.  Kothing  of  thu  kind  bad  ever  been  done  or  at- 
id  before  ;  and,  in  regard  to  its  result,  Dr.  John  W.  Draper  ro- 
3,  "Although  there  are  international  copyright  regulations  in 
p,  and  my  vurions  worka  faava  been  translated  into  many  foreign 


Al 


444 


THE  POPULAR  SCIENCE  MONTHLY. 


langaagM,  I  liave  n«v«r  received  anything  from  tbem  exc«|>l  upon  ibe 

volume  I  irrole  for  the  '  Internation;^!  Scriow,'  and  on  tb»t  I  liavv  beta 

pud  regulnrly  by  tlio  Engliib,  Frvnvb,  Oennan,  and  ItJiliaii,  u  woU  h 

b;  th«  American  ]>u1>ILtli»«.*'     Fifty  volumes  have  now  spjieaivd  in 

lliot  Mrrims  and  (lie  Amm-iean  publisfaen  have  voluntarily  paid  all  ibe 

Lforoigii  onntributoni  th«  itatne  aa  if  tbey  had  been  citicvns  of  (br 

fUDiti^l  Stau-H.     And  this  tbey  have  done  in  spite  of  tbe  fact  that  (bif 

flwnoirabl«  ansngemcnt  baa  been  disregarded,  and  varioua  of  tbe  nt- 

nmea  have  been  reprinied  in  shabby  twoDly-eent  editions,  on  wUd, 

of  course,  the  anthora  have  received  nothing. 

This,  (hen,  is  the  way  in  which  Mr.  Ilarriaon  bas  been  ontngti 
He  bad  hi«  arliclct)  brought  out  in  good  nbape  for  aucb  of  hi*  frivndi 
[u  dcHircd  lo  powHMta  them  in  a  iteparate  form.  He  baabeen  "pIsD- 
dered  "  by  being  protected  against  plunder  on  the  ]>art  of  Iboie  wb> 
might  have  issued  a  trivial  and  fugitive  edition  of  hie  controvet«y,nd 
allowed  him  nothing  for  it.  IIo  has  been  "pirated  "  by  having  volao- 
tarily  teoiircd  for  him  tbo  substantial  boncfiU  of  an  intomational  oofj- 
right  law. 

But  3fr.  Harritton'a  Artic-.U-!i  wc^re  ukinI  without  his  consent,  and  ibt 
is  what  tlie  charge  of  "  piracy  "  here  amounts  to.  His  con»ont  vu  Ml 
asked,  because  it  would  have  implied  control  of  that  over  which  fai 
had  no  control.  If  ho  had  refused,  that  would  not  have  stopped  Us 
'-publication,  but  would  linvo  simply  defeated  tlio  purposes  of  tbosu  «bt 
knew  belter  than  Mr.  Harrison  did  what  required  to  t>o  done.  He  m 
not  con§ulted  for  the  simple  reason,  now  obvioua  enough,  that  he  wooM 
bo  uulikely  to  make  allowance  for  a  state  of  things  utterly  difffMit 
I  from  that  to  which  ho  has  been  accustomed,  lie  was  not  asked,  b^ 
cause,  wbilo  his  assent  would  hare  done  no  good,  hia  dissent  would 
have  done  injnry  to  himself,  to  Mr.  Spcnocr,  and  to  the  public  Asd 
that  Ml'.  Harrison  would  liave  withheld  bin  consent  is  far  fron  io^ 
probable.  I'hat  the  book  was  wanted  here  by  many  readen  »» 
nothing  to  him,  as  is  shown  by  the  fact  that,  when  a  word  would  h*** 
aavod  it  front  dcstniction,  h«  declined  to  uttor  it.  Something  is  of 
courw  due  to  courtesy,  but  I  was  not  at  all  oertain  that  cwrttlj 
would  be  met  in  the  same  spirit.  The  feeling  of  high-t<>ni-d  Urili^ 
authors  toward  American  "pirates"  is  not  usually  rented  in  gracioH 
expression.  American  experienoo  with  such  authors  la  apt  to  (■- 
Lgender  diffidence  in  approaching  them.  Thoso  f^entlemanly  ud 
nbonorable  publishers,  tbe  Messrs.  Putnam,  having  special  rcaiKias  i»- 
eently  to  make  overtures  to  Mr,  Ruskin  for  the  use  of  one  of  his  srn- 
eles  (to  bo  paid  for,  of  conrse),  were  deterred  from  doing  so  benoM 
that  anthor  "  absolutely  declined  to  come  into  any  relation  vitb  *a 
American  publicliiT."  Mr.  Harrison  is  understood  to  bo  a  paiiicsltf 
and  punctittouN  nmn,  and  that  lie  can,  n]>on  occMion,  pretermit  tbe 
requirements  of  amiable  civility,  and  take  to  "plain  words,"  is  amplf 
attested  by  his  letter  of  Hay  99th  to  Herbert  Spencer. 
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But,  in  the  matter  of  "piracy,**  it  is  Mr.  Spencer  who  comes  in  for 
ElairiAon's  bott«st  indigoatioti.  He  accuses  bim  of  having;  iorented  a 
jMvr  form  of  ir,  and  ai^tj^ravatcd  the  offcnso  hy  ita  clandestine  perpe. 
imtion.  Now,  let  or  sec  irhat  it  wm  that  Spencer  did.  After  finish- 
ing tlic  contTovcrgy  in  tbo  "Ninctwnth  Century,"  Wr.  Harrison  trans- 
it to  ttic  "  Pall  Mall  GaxctK-,"  in  which  he  pHnlisl  an  additional 
ole,  addresMd  to  a  new  audience,  and  filled  with  very  objectionable 
Btatenients.  It  would  not  do,  in  editing  the  volume  which  was  in- 
ided  to  be  a  full  presentation  of  the  discusaion,  to  leave  this  article 
out.  But  to  print  it  without  corrections  woald  bo  unjust  to  Spencer, 
fabd  to  the  rcadtn  of  the  book,  who  wanted  and  were  cntitltMl  to  the 
Hnpletest  ntatemeut  of  the  oa«c.  There  waa  no  call  for  anything 
Rre  from  Mr.  Harrison,  who  bad  bad  bis  last  word,  and  declared  tJiat 
II  should  pursue  the  controTersy  no  further ;  but  there  yea*  a  need 
that  corrections  by  Spencer  should  bo  sappliexl.  Ho  accordingly  sent 
mo  the  unbctance  of  some  additions  to  l>o  apiwrndcd  as  notes,  and  which 
Hnled  in  tlielr  appropriate  places.  I  deny  the  wrongfulness  of  thi« 
and  the  ado  that  hna  been  made  over  it  seem*  to  mo  perfectly 
Inrd.  Mr.  Spencer  did  what  tt  wa.i  de-iirable  and  entirely  proper 
It  he  abonld  do.  He  had  not  only  the  right  but  it  waa  his  duty  tu 
lefend  himself  against  the  erroneous  representations  of  Mr.  Uarrison  ; 
and  1  insist  that,  if  any  apology  was  dne  either  way,  it  was  from  Mr. 
tlArnsoD  to  Sponccr  for  making  the  mixMtatemcnbs  rather  than  from 
6peni!er  to  Harrbuvn  for  correcting  them. 

Mr.  Spencer,  a^  will  be  seen,  printa  two  paragraphs  from  a  private 
letter  of  mine  giving  reasons  which  induced  bim  to  favor  the  American 
reprint,  and  Mr  Harrison  ebaracterizes  them  as  chiefly  "  inventions." 
1  had  «aid,  "  lUrriBon  is  coming  over  to  lecture  in  this  country,"  and 
^k.  Harrison  saya  be  never  thonght  of  it.  1  wrote  carcleanly  ;  but  my 
ftaning  waa,  that  he  i«  erfiedtd  to  eome,  and  in  this  there  was  no  "  in- 
HntJon."  It  bad  been  talked  about,  and  there  was  nothing  unlikely 
n  it.  The  coming  of  eminent  Knglt^hmen  to  this  country  to  lecture 
b  certainly  no  unosual  thing.  Mr.  llarrison  is  a  lecturer,  a  man  of 
i4au  which  he  ia  interested  in  propagating,  and  is  reputed  to  have 
I  and  leisure.  He  has  many  adniircnt  in  the  United  Stales,  and 
nation  which  would  be  certain  to  secure  him  good  aodiencea. 
I  it  tarns  out,  "  ihe  wish  was  father  to  the  thought,"  but  the  rumor 
not  improbable,  I  should  have  referred  to  it  as  a  contingency, 
f  simply  meant  that  it  might  bo  worth  taking  into  account,  with 
ferenoi*  to  llic  publication  of  the  controvcnty. 
31r.  Harriinn  itays  the  idea  that  there  was  any  danger  of  republioa- 
in  this  eonntry  by  fats  friends  rested  also  upon  pure  "  invention." 
I  did  not  say  thb.  I  wrote  to  Spencer,  "There  b  danger  that  it 
Bl  bo  dons  by  others,  and  if  that  should  occur  it  would  be  construed 
I  a  triumph  of  the  HarriHon  parly."  Mr.  flpencei'M  interpretation  of 
,  was,  "  I  had  to  choose  between   republication  by  my  American 
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Lfrieodfl  or  repnUication  by  your  friends,  with  the  impHcattoo 
'wasayeree  to  it."    And  Mr.  HjwDcc'r  wm  Uctv  i>ulj9t:tntially  rigkL 
AltboDi^b  thcro  may  liavo  bvcn  no  s])prcIicnsion  thut  Air.  llaiTiMM't 
UTOwc<l  friotid*  woulii  uiovfi  in  repriutiog  Ike  book,  yet,  if  it  liad  bMB 
done  by  anybody  but  tbe  Appletons,  tbe  inevitable  inferciioo  woaU 
bare  been  tbat  th«ir  atilhor  bad  been  ho  badly  bandied  that  they^ 
clined  to  back  bim.    The  book  n-u  looked  for  from  Air.  SpeoocfV 
pnblishers,  they  liad  printed  it  in  Ibi'ir  iiugasiti«,  tbcy  issncd  all  hii 
vorkis  tlicrv  waa  a  demand  for  tbe  volume  wbioh  wbji  c«rtsin  to  nab 
it  ii  AsSb  biisinoaa  venture,  and  it  rvpr«seut«d  two  sidiw  or  KobMiltif 
I  thougbt :  if,  under  all  tliei»i  cireutDHtanratf,  D.  Applcton  &  Co.  bad  left 
'  tbe  work  for  otbers  to  publiKb,  the  certain  cotistruvtion  would  bavo  bea 
tbM  tho  book  wna  abandoned  to  tbe  party  opposed  to  Mr.  Speootr. 
Tliid  w  tbe  aspect  of  tbo  case  whieh  lie  bad  to  meet,  and  it  ie  not  it  til 
affected  by  Mr.  Ilarriaon'a  statement  that  bia  friend;*  bad  no  tdta  uf 
printing  tbe  controversy. 

Another  explanation  scorns  here  called  for.  Thoee  who  will  rtfcr 
to  the  neoond  pamgrHpli  of  my  letter,  quoted  by  Mr.  Spencer,  »ill 
observe  bolli  an  indcciiiion  ami  a  confusion  in  tbv  titatcment.  Tbit 
was  due,  not  only  lo  basty  writing,  but  to  some  perpU'xily  in  my  on 
mind,  I  said,  "If  I  tboogbt  do  one  else  vonld  print  the  corrccpoad- 
enoB"  (controversy),  "I  should  be  in  favor  of  our  not  doing  it"j  oodl 
tlien  go  on  to  give  rca«on«  for  this  eonducion,  ending  with  tbe  mnui, 
"  On  the  wliole,  it  may  be  politio  to  rcprinu"  Apparently  this  indif- 
ference to  publication  \i.  inconaiatent  with  the  variouo  reasons  I  tare 
given  for  strongly  desiring  it.  But  there  was  a  con&ideralton  not  viot- 
lioncd  in  the  letter  which  weighed  mnch  with  mo  at  the  lime.  I  <i( 
in  very  bad  health,  and  was  urged  by  pbysicians  and  frieudd  to  ga 
Soullt  withont  delay.  It  Kocmed  tbereforo  to  bo  tmpractjcable,  if  not 
itopoMible,  formv  to  give  that  attention  to  the  editing  and  ptibliotioa 
of  the  volume  which  were  prompted  by  my  Intereitt  in  it.  Jiut  it  will 
bo  noticed  that,  under  this  conflict  of  inclinations,  though  I  gave  mim 
trivial  reasons  for  non -publication,  the  conclusion  favors  rcpmling. 
This  kIiows  tbe  predominant  feeling,  even  in  a  time  of  depreettM! 
and  I  must  say,  as  a  niattor  of  fact  that,  though  referring  tbe  mitltr 
an  1  did  in  a  hurried  note  to  Mr.  Spenoer,  I  had  not  for  a  monrat 
[Toally  reUnquished  tho  pnrposc  of  bringing  oat  the  book.  llJitf- 
I  planation  is  necessary,  that  the  responsibility  may  rest  where  It  prof- 
J  erly  belongs.  Mr.  Ilarrison  lays  stress  npon  Spencer's  agency  i» 
*'  promoting  and  OMiittng"  in  the  prudnotion  of  "  a  volumo  for  whidi 
you  are  responsible,  and  which  you  have  authorixed  and  adopt."  Bit 
though  Mr.  Spencer  chose  to  take  tbe  responaibility  bceanMi  he  lad 
iaas«ntod  to  it,  and  furnished  some  notes  for  it,  yet  it  wu  neither  by  his 
^BUj^oMion,  procurement,  nor  de»ire  that  the  book  waaioiucd  ;  audtnitb 
reqairea  me  here  to  say  that,  if  ho  had  discouraged  or  even  oppoaid 
it,  the  bock  wonld  probably  have  been  reprintwl  by  D,  Appioioft  t 
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to.  all  the  same.  Mr.  Spenon-  ba<l,  in  reality,  vvrf  Uttlc  to  do  witli 
he  editiou.  For  ihe  IntrodnctiOD,  the  bad  taste  with  whivh  th« 
lotes  were  emWIIUhcd,  aud  the  newspaper  quotation  describing  tbu 
binf^  if  a  bnuich  of  ibu  |KMtitivi>tt  vhiircb  in  I.oikIoii  wbich  Mr.  Uar- 
JKni  dcMK  not  tilce,  h«  U  not  to  b«  hold  bo  aeeomil. 

For  his  olfeiue  in  correcting  mm?  injiirioas  niisrcpnrMntalions  in  a 
joatrorersial  Tolumc  published  for  the  u»e  of  a  people  tbre«  tbouHand 
niles  away,  the  Lumlon  "Times"  declarer  that  31r.  t>pencvr  has  made 
ammdf  honorafiU  by  di-slroying  Xhv  book;  and  this  i*  tbc  general 
^lisb  Tiew.  The  e(|ually  general  AmericaD  viev  U,  tlinl  this  ex- 
pmoeeding  va&  ridiculous,  that  it  benefited  nobody,  and  gratiii- 
ly  deprived  many  readers  in  this  countrj-  of  s  rsluable  work  on 
important  subject.  It  ia,  at  any  rate,  desirable  that  the  rntponHi- 
lity  for  tbi»  resnlt  should  be  fixed  where  it  joHtly  belongs.  Mr. 
lOiT  made  two  ]in>poiialj|  to  Harrison  looking  to  the  prwcrvation 
th«  work,  Iwlh  of  which  with  al>M>Iately  fair,  but  neither  of  which 
accepted.  Sir.  Sjienoer  would  hare  been  justified  in  making  a 
id  upon  either  of  these  propositions,  and  refusing  further  conces- 
ms ;  but  Mr.  Uarriwn's  rejpiction  of  his  oTerttircs  left  the  matter  in 
ansstitfwtDry  a  sli.tiie  ibat  nolbiiig  ix-mained  for  Mr.  Spenoer  but 
Bt  the  knot  by  ordering  th«  book  snppretsed. 


OEXIUS  AND  INSAXITY. 


Br  JAUES  SCLLV. 


llfE  problonw  which  have  *o  long  perplexed  the  thoughtful  mind 
in  pratence  of  that  dark  yet  fascinating  tnyKt<-r^',  the  nature  and 
I  of  genios,  have  recently  propounded  themselvMi  with  now  strees 
■nd  iiiriat«Dce. .  Whatever  may  bo  said  agunst  Mr.  l-'roudeU  neglect 
(f  the  prnningknifn  in  publishing  Carlyle's  "  JonrnaU  and  I.etter»," 
km  psycIuilugtHt  at  least  will  be  grateful  to  him  for  what  ih  eertainly 
■uniHually  fnll  and  direct  presentment  of  the  tcinporsfflent  and  lifo 
Feenius.     Mere  we  may  study  the  strange  lincameuto  which  stamp  a 

E.ily  likeness  on  the  selected  few  tn  wboac  souls  has  bunu-d  the  gcnu- 
fire  of  invpinitinn.  IIh-sc  memoirs  disclose  with  a  startling  distinet- 
I  the  pathetic  as  well  as  the  heroic  aide  of  the  great  man.  In  Cai^ 
ylo  we  aee  the  bnraan  spirit  in  its  supremo  strength  jarred  and  pnt 
iQt  of  tnne  by  the  suffering  incident  to  protematurally  keen  scwti- 
'^tios  and  an  nnalterably  gloomy  temperament. 
"l  In  this  strange  recoil,  too,  wo  find  onrwlves  onoo  more  faeo  to 
:  willi  what  is  perhaps  the  rao«t  fascinating  of  the  fascinating  prob- 
■ofTOunrfing  the  subject  of  inlrfleMnal  greatnes?.  that  of  its  rela- 
lo  mental  health.  Carlyle  comix^Li  the  attentive  leader  to  pro- 
to  blniMir  anew  ibc  long-standing  puzsle, "  Is  genius  something 
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irbolly  Donnsl  K»d  one?"    For  there  is  sorcljr  a  suggotion  of  t«ii>- 

[pormryroviitaluDHOUixIui-fla  in  the  idea  of  that  lonely  vanderer  throogh 

\atui  crowded  streets  of  London  mddentjr  ttecing  in  the  figura  be  nH 

•o  many  Bp«vters,  and  fcoling  Utni«clf  lo  be  but  Another  "gliiMl; 

phantom  haunted  by  demons."     And,  if  till  anger  is  a  sort  of  nwloM^ 

it  is  but  nstnra]  that  one  shonid  aee  something  of  a  mumentarj-  nuaii 

in  thoeo  terrible  otitburBta  of  a  spirit  of  rerolt  against  all  tliinga  mhA 

I  BOW  aod  again  made  desolate  the  Chclsoa  home,  and  wrung  imm  thr 

[•sage's  wife  tlic  bumiliating  confusion  that  abe  felt  as  if  abo  vtn 

[  ••  keeper  in  a  madhoasc," 

The  idea  that  there  is  an  affinity  l>etwcen  genius  and  mental  di*- 
ffam  seems  at  first  foreign  to  our  modern  habits  of  thoughL  la  tb* 
I  ooe,  we  have  bnnun  intellect  rejoicing  in  Titanic  strength  \  io  ibt 
[odMr,  ibst  same  intellect  disordered  and  pitiably  enfeebled.  Vm,ii 
'  has  been  hinted,  the  belief  in  tbe  conntn^ion  of  tbe  two  is  an  old  isd 
y«liB|«nt  one.  In  truth,  tbe  common  opinion  has  always  grsvibicd 
uwmrd  tbL)  bt^licf.     A  word  or  two  may  make  this  clear. 

To  the  multitude  of  men  genius  wears  a  doable  aspect,    ^aperi^ 

tive  intellcctiul  endowment  is  plainly  Eomctbing  very  unlike  tbo  onli- 

nary  typo  of  int«-lligcoco.    The  relation  of  lofty  i»ui>eriority  incluJw 

that  of  distance,  and  mediocrity  in  viewing  the  advent  of  some  nt* 

:  ipiiftnal  star  may  adopt  either  the  one  or  tbe  other  maniin  de  rw. 

'  Wbkh  aspect  it  will  select  for  special  contemplation  depends  on  a- 

cumstances.     In  general  it  may  be  said  that,  since  tbe  recognitim  ti 

greatness  presupposes  a  power  of  oomprobcnsion  not  always  gnnled 

to  mediocrity,  the  fact  of  dtittmncc  is  more  likely  to  impresi  than  tbt 

r  faet  of  altitude.    It  is  only  wht^n  supK^nie  wisdom  has  justified  iudf. 

as  in  tbe  predietioni  of  the  true  prophet,  that  its  essential  rigfatnesi  is 

seeo  by  the  crowd.    Otherwise  the  great  man  has  had  to  look  for  w 

'  ognition  mainly  from  his  peers  and  the  slightly  more  numerous  omd* 

L  pany  of  those  whose  beads  rise  above  the  mijts  of  contemporary  pR- 

judice. 

It  is  easy  to  see  that  this  vnlgar  way  of  envisaging  geninaas  marked 
divcrgenoe  from  comnton-sense  views  of  things  may  lead  on  to  a  tv^ 
damnation  of  it  as  a  thing  unnatural  and  miashapen.  For,  eridcslll', 
Biieb  divergence  bears  n  siipcrfieial  iikonws  to  eccentricity.  Indradi 
as  has  been  well  said,  tbe  original  toachur  bas  this  mneb  in  oomnw* 
with  tbe  man  mentally  deranged,  that  he  "is  in  a  minority  of  ane"; 
and,  when  pains  are  not  taken  to  note  tbe  direction  of  the  diveigeiM 
originality  may  readily  be  confounded  with  the  most  stupid  Bi]lf[sl>^ 
ity  ;  and,  further,  a  cnnory  glance  at  the  constitotion  of  gentm  *>ll 
suffice  lo  show  that  the  originator  of  new  and  startling  ideas  it  Tff^ 
.  apt  to  shock  the  sense  of  comntnn  men  by  ecoentriciticit  in  hit  iniii* 
of  lif^  A  roan  whose  soul  is  being  coRsamed  by  the  docire  lo  ^ 
eoTW  aomo  new  truth,  or  to  give  shape  to  some  new  artislio  idHt** 
VMMdiagly  liable  to  fall  below  tbo  exaotioos  of  conventional  sottftT 
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r  cMtter  of  toilet  nod  otbcr  smaXX  baainoiuica  of  lifo.  Anions  tlie 
maay  liuinoroavl}-  palfaetic  iucideiiu  in  ihc  reoorda  of  gnxit  men,  there 
is  prrli»[>«  nuiiv  more  touching  Ihaii  tlit*  futile  attutipt  uf  Bcetltovcn 
to  dn-j«H  biiua«tf  with  Bcrupulouti  coDformity  to  llie  Vicnncae  patUTn 
!  bis  day. 
In  contradistinction  to  ibiit  diK)>aragiDg  view,  tbn  admiring  contem- 
tion  of  the  grc-At  man  u  towering  above  mindn  of  ordinary  Ktuture 
directly  opjMaed  to  any  approximation  of  tJie  ideas  of  gunius 
Fueutal  disorder.  And  this  bu  uitdoiibtedly  been  in  tbo  main  tlie 
ndency  of  the  more  intelligent  kind  of  reverence.  At  llie  eune  time, 
Sy  a  strange,  eddy-liko  movement  in  the  current  of  human  thought, 
Ibe  very  feeling  for  the  marrelousncHs  of  gi^nitis  hu  given  birlh  to  a 
■eory  of  its  nature  which  in  airotbor  way  ban  asaoviated  it  witJi  mcn- 
W  aberration.  I  refer  lo  the  ancient  doctrine  of  inepiralion  us  dcvol* 
oped  more  pariiculariy  in  tireece. 

Tt  may  be  worth  while  to  review  for  a  moment  the  general  coiir»« 

ttboagbt  on  this  dark  subject. 
In  th«  classic  world,  prot«mataral  intellectual  endowments  were, 
the  whole.  grc«ted  with  adtniration.  In  Grcvec  more  particularly, 
the  fine  ntfthelio  aeiiM  for  wlial  in  noble,  and  tlio  quenchless  tliirai  for 
new  ideas,  led  to  a  revering  appreciation  of  great  original  powers.* 
The  whole  manner  of  viewing  such  gifta  was  charged  with  nupeniutU' 
ralism.  As  the  very  words  employed  clearly  indicate,  such  flne  native 
endowment  wax  attributed  to  the  superior  quality  of  the  protective 

tint  [Soi'/un',  gcniiw)  which  attended  each  individual  from  his  birth. 
'•  MC  this  •upcmatumlisin  atill  more  plainly  in  the  Greok  notioi  of 
e  propesa  of  intelleotual  generation,  Hie  pMfound  myMery  of  the 
pTOoesB,  hardly  less  deep  than  that  of  physical  generation,  led  to  the 
grand  supposition  of  a  direct  action  oi  the  Deity  on  the  pmductiro 
nitxL  To  the  Greeks  the  conception  of  new  artistic  \Avxi»  Implied  a 
pOMCNMOn  (Kdro^if)  of  ttie  individual  npirit  by  the  god. 

Now,  it  night  naturally  occur  tu  one  that  Huch  an  Innndatton  of 

tt  narrow  oonflnes  of  the  human  mind  by  the  divine  fiiUnesB  would 
Odnoe  a  violent  disturbance  of  its  customary  processes.  It  was  a 
ode  which  agitated  the  whole  being  to  its  foundation,  exciting  it  to 
apildi  of  frenxy  ur  nmnia.  Ilio  pool  was  conceived  of  as  infuriated 
^  driven  mad  by  ihe  god  ;  and  a  soinewhat  analogous  effect  of  di- 
^no  intoxication  waa  reeogniied  by  Plato  as  constituting  tho  ewonoe 
of  phUowphic  intuition.f  Hence  Greek  and  Koman  literature  abounda 
with  statements  and  expremiinns  which  tend  to  assimilate  the  man  of 
jpnius  lo  a  madman.  The  "  furor  poctirus  "  of  Cicero  and  tho  "  ama- 
Ihl  Inwnit "  of  llorace  answer  to  the  ^l^iiaviaoi  Plato.     And  to 

*  BteraUa  I*  p«r)up«  oolf  an  tpriamil  ciopplion,  tor  Ihe  odium  lii^  niriKK)  *MnM  lo 
hste  b«ra  dar  to  Ibe  HMaliillf  critioul  and  dwtmellT*  cbftTacM*  ol  hU  mlMinn. 

t  Set  Dm  nirmorabtc  pMNfC  in  the  "  PhKOnu,"  p.  %*i  i,  •(«.     TIsM  ««nl  to  tu  t* 
ifcwggm  ilitl  ih«  name  iiirra,  ttr,  ww  drritcd  (rom  iial>«fwi,  to  ns^  oc  b«  ami, 
■  *nt.  nni— 29 
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,the  more  scieolifio  miii4  of  Aristotl«  it  sppear«(I  Dcrtaiii  (ftccoi^iRj;  to 
Henec«)  tbat  there  was  do  groat  intellect  (niajrimn  iiiffcnium)  wiUiant 
Bomo  mixture  of  itUkdooH  (demMtiai). 

It  munt  In-  n-cnembered,  Itowevtr,  thtil  in  the  eyea  of  tbo  ancicDH 
gonioH  VM  liardly  degraded  by  this  companion  ship  with  nadnMi 
Hen  had  not  yet  begun  to  look  on  insanity  aa  one  of  the  most  ptttaUa 
of  maladies.  So  far  from  this,  it  was  a  common  idea  that  the  tiUHa 
woro  thcmsolvcs  inN|>ircd  by  the  aclion  of  tieity.  Wv  have  a  Btriking 
tlln«imtiun  of  the  abavoctt  even  ainung  the  educated  Grt-vks  uf  the  mod- 
eni  fueling  toward  madness  in  tbe  fact  that  Plato  was  able  to  ar^e. 
with  no  iliscoTerablo  traco  of  his  playful  irony,  that  certain  soststf 
msdnese  are  to  bo  eet«emrd  a  good  rather  than  an  evil.* 

Th«  iRdueoeu  of  Chriittiatiity  and  of  th«  C'burob  aerred  at  fint  w 
brand  mental  derangement  with  the  mark  of  degnulation.  The  doc- 
tnuc  of  possession  now  asnuincd  a  dintinolly  npt^Uent  form  by  the  in- 
troduction of  the  Oriental  idea  of  an  evil  spirit  taking  captire  the 
homao  frame  and  u^ug  it  as  an  instrument  of  ita  foul  purpoi^e.  TbB 
fall  development  of  this  idea  of  demoniaoat  pocecssion  in  the  Biiddle 
tgw  led,  a«  we  knovr,  to  many  enieltie«.  And.  though  Christianiiy 
showed  iu  humane  side  in  making  provtMoti  for  tbo  in«inc  by  atylnw, 
th«  trmtmvnt  of  menut  diM-sKc  during  thia  period  waa,  on  tbe  wholes 
marked  by  mu<ih  hanhneHs.f 

This  debasement  of  the  idea  of  madnew  had,  however,  no  appro- 
Ldable  effect  in  dissolving  the  companionship  of  the  two  ideas  in  popo- 
']u  tboDght.  For  the  attitude  of  tho  Church  was,  for  tbe  most  part, 
hostile  to  Dew  idca»,  and  eo  to  men  of  original  i>owcr.  In  oooth,  ve 
know  that  they  were  again  and  again  braiidvd  att  berctioit,  and  u 
vlckod  m«n  poiwctfsod  by  tbe  devil.  And  thus  geuiua  was  attached  to 
insanity  by  a  new  bond  of  kinship. 

llie  transition  to  tbe  modem  period  introdticw  us  to  a  new  coi 
lion  both  of  genius  and  of  insanity.  Tbe  imputso  of  inquisitii 
tlio  delight  in  nrw  iiieaii,  aided  by  tho  bi«loricftl  xpirit  with  its 
acnac  of  in<lcbte<ln«Kt  to  the  jkuiI,  liavv  led  the  later  world  to  extol 
intellectual  greatncM.  We  have  learned  to  see  in  it  the  bighrrt 
product  of  Kature's  organic  energy,  tbe  last  and  greatest  toirade 
of  evolution.  On  tlio  other  hand,  the  modern  mind  has  eMM<l 
to  see  in  inMinity  a  supcmatnml  agency,  anil  in  assimilating  it  t» 
other  fonns  of  discaiio  has  taken  np  a  humane  and  holpful  atlitti>l* 
toward  it. 

Such  a  change  of  view  might  ftet^m  at  first  to  neccssitati:  a  ihirp 
severance  of  tho  new  ideas.     For,  while  it  places  genins  at  tho  apei  of 

*  "  PhHylMH,"  tor.  ril.  Mr.  httikj  poInU  out  thai  (he  Ontk*  had  w  aajlnnti  tor  lb» 
Itttmae  <"  HlMnry  nl  Riitnpckn  Uonjii,"  ml.  U,  p^  toy  On  Ibc  otiMr  tmrni.  Dr.  XuW? 
tells  OS  thot  (Srr«k  (doiKinc  opinicii  an  (he  mbJM  «m  aa  uiUdpalian  ct  nwkm  U** 
("  Reipoixtlblllir  In  Uroul  DlwaM,"  p,  A). 

t  Sco  Lc^kjr,  <9i  ril.,  tdL  U,  p.  93,  «te. ;  rt.  Hauiblot',  »p.  til.,  p.  Ift  ^ 
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i>,  it  rodnoGS  madix^s  to  a  font)  of  4i»int«gniUon  aoA  duwolu- 
doo.  N«verLliel<!N>,  w«  nivot  in  moilitrn  UUralure  witb  an  uuiniatafc- 
tblu  tundcDcy  to  roaiDlain  ihu  uld  u*(»ciitioD  of  ideas.  Geniua  is  now 
MOgiiuc«d  as  b&ving  a  palbologic*]  side,  or  a  aide  r«lat«d  to  mental 
BeMC  Among  our  own  writers  we  have  m>  hvaltiiy  and  HorcDO  a 
jprit  aa  Shakeapeare  assciting  »  drgn-o  of  affinity  bvtwi'cn  i>ottiu 
Lion  and  madawa : 

"  Tie  InnUlc,  Ibc  lorer.  an<l  tbe  poet, 
Ar«  of  Unad^aatioa  dU  compact,"  el«. 

MUmmmer-A'ifM'i  I>rram,  act  *,  so.  1. 

[  tDor«  seriotts  affirmation  of  a  propinquity  ta  to  bo  fotind  in  tbc  well- 
^OWD  lines  of  Dry dcQ  ; 

■*  Qr«at  vita  are  *ar«  to  mwlnfen  near  allied, 
Aad  thin  giaftitioni  do  ibclr  boucdt  divide."  * 

A»  might  he  expected,  Frendi  writers,  wilb  their  r«liab  for  pun- 
itt  paradox,  bare  dealt  wilb  special  fullness  on  this  theme.  "Infinis 
prita,"  writes  Jlloniai^ne  on  a  risit  to  Tasao  in  bis  asylnm,  "se 
ivent  ruinez  par  Ipirr  propre  force  et  sonpplcsw."  Pascal  obscrrea 
It  "  I'eitrt'me  v^prit  wt  voii^in  i\v  I'extrfimi;  foliv,"  In  a  iiimitar  stntn 
l>id(Tnt  writes :  "  Oh  I  que  l«  g^nie  et  la  fotie  m  tonehent  do  l>i«n 
>rt«  I  "  The  Frcj>ch  writer  who  mo«l  distinctly  wnphaaJtea  tbe  propo- 
littan  is  Lamartine.  "I*  gdnie,"  bo  observes  m  one  place,  "porte 
fa  lui  an  prindpe  dc  destruction,  do  mort,  Ae  folic-,  comme  Ic  fniit 
|nrte  le  vor"  ;  and  again  be  «pcaks  of  that  "maladiemcntalo"  which 
M  called  genius. 

&  In  Carman  literature  it  is  Goetbe,  Ibo  (wrfert  idea),  as  it  would 
Ikm,  of  beaitby  geoitii,  who  dwells  most  impresflvcly  on  this  idea. 
Ilia  drama,  "Tasso,"  is  anelaborat«  attempt  to  uncover  and  exposothe 
Biortrid  growths  which  an*  apt  to  cling  parsNticatly  aboat  tlic  tender 
^mt  of  gniiuK.  With  lliix  mutit  I)V  menliomi],  as  nnotlier  ntriking 
feu-mry  presentment  of  the  same  suhjcsct,  Ibe  two  elofjnent  paaaages 
fa  thfl  nature  of  fteniua  in  Schopenhauer's  opua  magmam. 

Against  this  compact  consensus  of  opinion  on  the  one  side  we  have 
]y  a  rare  proteat  like  that  of  Charlos  Lamb  on  behalf  of  the  radical 
lity  of  g«Bia>.t    !>ucli  a  mass  of  opinion  can  not  lightly  be  dismiascd 
ralnrlcu.     It  in  impomihio  to  act  down  nttcranccs  of  men  like 
Jerot  or  Goethe  to  the  envy  of  mediocrity.    K«r  CAn  we  rcndily 
ppnae  that  so  many  penetrating  intellects  baTO  been   mish-d   by  n 
for  siartlinj;  paradox.     We  are  to  rememher,  moreover,  that 
:  is  not  a  view  of  the  great  man  tid  crlra,  tike  that  of  the  viili;ar 
idy  referred  to  ;  it  i*  the  opinion  of  members  of  the  distingniBhcd 
tbcm)>elTcs  who  are  able  to  observe  and  study  genius  from 

•  ■•  Abulnm  ui<l  AthlUplMt,"  port  I,  Uac  16L 

f  8m  Ut  m»v,  -  Sully  of  Tnic  Ocnliu,"  lo  tbr  ■•  Lau  B*m««  of  Elis.** 
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Still,  it  mnjr  be  naid,  tliiA  ih,  ftft«r  all,  only  un«ciflntifie 
llua  Science,  with  her  iiiure  onrefnl  method  uf  itivcKtigftting  kodpnir- 
ing,  snytbing  to  Hiy  on  thin  inlrrcHting  tluinvT  It  in  hiiHty  tola 
suppoMd  that  ebe  would  have  ovoilookoil  ou  fascinatitig  ■  nubjorl; 
And,  u  ft  matter  of  fact,  it  haa  received  a  eonaiderable  amount  «f 
att'^TitioR  from  pathologists  aod  psyc^logiitA.  And  here  for  ooce 
(iaietice  appears  toBnpport  tbe  popnUr  opinion.  Tho  wrilcm  who  ^t* 
made  th«  eabjoct  their  itpcviai  study  agree  m  to  tbe  eeninil  fact  tbH 
there  u  a  relation  biHwtX'n  high  intttleiitual  endowment  and  inaiUl 
dcmngeini-nU  titungh  they  differ  iu  tlieir  way  of  defining  tbifl  relatiML 
This  conduiioD  is  reached  both  inductively  by  a  Borrey  of  facts,  and 

.deductively  by  reasoning  from  tho  known  nature  and  conditiontcf 
eat  intellectual  auhicTcment  on  tbo  oik;  hand,  and  of  mvutal  dttMH 

'on  tlifi  otiier.* 

What  wn  require  first  of  all  is  clearly  M  many  lustancea  ajt  eaa  tit 
found  of  men  of  genius  wlio  have  exhibited  intellectual  or  moral  ;«■ 
caliarjtios  which  are  distinctly  Hymptomatio  of  mental  disease.  Sndi 
n  collection  of  fact»,  if  sufficient,  will  supply  ns  wiili  a  haHin  for  inilse- 
tioii.  In  mukiiig  iIiim  collection  we  need  not  adopt  any  tbvory  rcfpctf- 
ing  tho  nature  either  of  genius  or  uf  mental  disease.  It  is  8uffici«ul  1* 
«ay  that  we  include  under  the  former  term  all  varieties  of  origiDatire 

Lpowcr,  whether  in  art,  science,  or  practical  affairv.     And  as  t«  tlw 

'latter  tirnn,  it  is  enough  to  Htart  witli  the  awnmption  that  fully  deval- 
op<.sl  inxanity  ih  rocognizablo  by  certain  wcll-knovrn  morkji;  and  tbit 
tltem  aro  degrees  of  raenta!  deterioration,  aitd  a  gradual  transilioo 
from  mental  health  to  mental  disease,  tlie  stages  of  which  aUo  cu, 
roughly  at  least,  bo  marked  off  and  ideutified. 

In  surveying  the  facts  which  have  been  relied  on  by  writen,  m 
akoll  lay  most  stmu  on  mental  an  distinguisbud  from  twdily  or  ncrrecs 
symptoms.  And  of  tbusu  wc  may  conveniently  begin  witli  the  ksi 
serious  nianifestationH : 

1,  llie  lowest  gntde  of  mental  disturbance  is  seen  in  that  taafSp 
rary  appearance  of  irrationality  which  comes  from  an  extreme  ttAlscf 
"abttnotlon"  or  absence  of  mind.  To  tbe  vulgar,  as  already  binttd, 
til  intense  praooonpation  with  ideas,  by  calling  off  ibc  attention  froa 
outer  tbinga  and  giving  a  dream-like  a]>pearan«e  to  tbe  mental  stalSk 
is  apt  to  appear  symptomatio  of  "  queernesa  "  in  tbe  bead.  But  in 
order  tltat  it  may  find  a  place  ajnong  distinctly  abnormal  featona  tliis 
absence  of  mind  must  attain  a  certain  depth  and  persistenoew  Tlx 
ancient  story  of  Archimedes,  and  the  amuung  anecdotes  of  NevtoaV 


*ThcpriDaIp*l  ■ut)icniuitlTDattcr«nonoD  tlio  tabjoct  kra  Moksd,  "  Ia  P)j«balo^ 
morbldr."  clc. ;  Bait>n>  "  fulwr  dl«  VcnumdHvhatt  d«  Uciu«  nit  dtn  IfTMiti' 
("  K«il>ohrift  far  PiTOhistrio,"  Band  US);  and  It>d«t<3ck, "  i^mw  iind  WaLiudna(ltn*^ 
18M),  Thin  U*t  conCBin*  Ihe  Inkti  rpTlc*of  ihe  mhote  qiiKiiioa,  uid  bnlUMla* 
thoroiigtilj  OBUtiou*  MrioDCilic  tplrii,     1  bsTo  derived  nuvh  ud  from  It  la  pN|tttlq(|kf( 
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fit«,  if  authntitic,  might  he  itaicl  pcrh«p«  to  illastratf  the  border-line 
belw4>i;n  a  normal  and  an  abnormal  condiUoD  of  mind.  A  more  dia- 
Itnutlv  patbolop^<;al  case  is  that  of  Uec-thoren,  who  could  not  be  madfi 
to  understand  why  bis  Etandiog  in  hii  night  attire  at  an  open  window 
dioald  atlfict  the  irreverent  notice  of  the  utroct  boys.  For  in  thiit 
caae  we  hnve  a  temp<ir:iry  ineapaeity  to  perceive  exterior  objeota  moA 
thoir  rctationii ;  iind  »  di'«|)«r  incapacity  of  a  like  natore  clearly  (bows 
itself  in  |MM)r  Johnson'a  standing  before  tbe  town  clock  vainly  trying 
bo  make  out  tbe  hour. 

This  same  aloofness  of  mind  from  the  external  world  belrtiya  itself 
in  many  of  the  eccentric;  habits  attributed  to  men  and  women  of 
Keniua.  Here,  again,  Johnson  scrrcs  as  a  good  iuetSDce.  His  incoo- 
venirnt  habit  of  middonly  breaking  ont  wltb  scrspi  of  tbe  Lord'a 
Ptmyer  in  a  fashionable  a*M-inbly  marka  a  ditttinotly  dongcroaa  drift- 
ing away  of  the  inner  life  front  tbe  firm  anchorage  of  external 
fact. 

In  the  cwicfl  juirt  considered  we  have  to  do  with  a  kind  of  mental 
blindnetui  to  outer  circum«tanocs.  A  fnrthor  advance  along  tbe  lino 
of  inlj-llrctual  degeneration  in  itriin  in  the  pi>niti>icnc«  of  vivid  idcM, 
commonly  antielpatlonB  of  evil  of  »omo  kind,  which  have  no  iMsia  in 
external  reality.  Johnson's  dislike  to  particular  allcya  tn  hia  London 
walks,  and  3ladaroc  de  Sta<!l'a  bizarre  idea  that  nhe  would  suffer  from 
cold  when  hnritHl,  may  be  taken  as  example*  of  these  painful  drIa*ions 
or  i(/«5*  ,ft«<.  A  more  Mcriou*  stage  of  snch  delusions  i*  »ccn  in  the 
case  of  Pascal,  who  is  mid  to  have  been  haniitcil  by  the  fear  of  a  gulf 
yawning  just  in  front  of  him,  which  aometimew  l>ecame  bo  overmaater- 
ing  tbat  ho  bad  to  bo  fastened  by  a  chain  to  keep  him  from  leaping 
forward. 

It  is  plain  tbat  in  this  Inat  case  wc  tonch  on  the  confine*  of  tense* 
Uliwion.  It  is  probable  that  hallncinatinna  may  occur  as  very  rare 
pxporiencca  in  the  case  of  normal  and  healthy  minds.  Yet,  though  not 
confined  to  states  of  insanity,  illusioos  of  the  senses  are  commonly,  if 
not  always,  indicative  of  at  least  a  temporary  dJEturbanco  of  tbe 
psycho- physical  organinm.  And  wc  have  on  record  a  conaidenble 
number  of  instamies  of  eminent  men  who  were  Mibji-ct  to  these  decep- 
lioni*.  It  is  not  only  the  religious  recluse,  with  hU  ilt-nourisbed  body, 
and  his  persistent  withdrawal  from  the  eorrcetive  touch  of  outer  things, 
who  experiences  tbem.  Lnther  was  their  victim  as  well  as  Loyola. 
Andilory  hallucinations — tbat  is,  the  hearing  of  imaginary  voice*— 
appear  to  have  occurred  to  Malebrancbe  and  Deteartcs,  an  tliey  cer- 
tainly dill  to  Johnaon.  Tbe  instance*  of  visual  hall  iici nations  are  per- 
haps more  numemua  atilL  Pope,  JohnKon,  Byron,  Sbcllcy,  are  said  to 
have  had  their  visiona.  Even  so  strong  and  w«'ll-halanee<l  a  mind  as 
Q«Hilh«  was  not  exempted.  Nor  has  the  active  life  of  the  eoldicT 
always  proved  a  safeguard.  The  stories  of  the  prognostic  vision*  of 
Bmuu  and  other  geoenils  of  the  old  world  are  well  known.     Among 
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tmet,  NapoK'on  ia  uid  to  bare  bad  reenrring  naits  \ 

.  «piril  or  geoins. 

In  tbo  abnomuUtiefl  jmt  touched  on,  dUtnrbiuicfi  of  iDtcIlcctui! 

{imatioo  ia  th«  chief  circumRlsncv,  Uiongb  an  clvmvtit  of  Dtnvttoiul 

diatntMHice  h  oommunly  obMirvable  as  wvU.     In  anutber  eUut  o[  a/t» 

I  loist  ingrodicnt  bccooies  tbe  oompieuouti  feature.    By  Uiu  I*  nxaol 

an  acoeaaioo  of  general  einotioual  excitability,  and  along  villi 

thin  iracb  %  by|iertn)[ihy  and  abaolnte  ascendeikoy  of  oerlain  fe«liiigi. 

.  u>  cuQiititmc  a  distinct  approximation  to  tbc  diwrgaoued  pajcUol 

i*bich  baa  been  caJlpd  moral  tn«utity. 

And  bere  nfvnacv  may  tir«t  be  niado  to  tliat  riolcnra  of  trmjxr 

,  and  that  vxtravagant  [Ho)ecltou  of  M-lf  nod  iu  conoentN  to  tlic  liu- 

it-nt  of  othvn' cbinia  aad  tnlereala  wbicb  might  be  tenn«dakisd 

l-of  moral  ballocioatioD.     Uov  inauy  namea  in  tbe  roll  of  [^n;j;U»li  unt- 

'srs  M  once  occur  to  the  mind  in  this  conm-ction  I     I'ope,  Johiuon, 

Swift,  Byron,  to  irhich  list  mnat  now  lio  added  Carlylv,  may  be  ta^ 

■■  typical  iiwtaacM  of  the  fffnta  irrilahUe  eatum.    And  among  fonsgn 

deJUea  ir«  have  Vultain:  and  RooMt-aa,  Uandel  and  Ucirihuvco,  idiI 

B»en  philoBopIiers  like  Uerder  and  Schopenhauer. 

Other  emotional  disonlera  take  on  more  distinctly  tbe  a^xxiof 
obliquitiea.  And  here  ve  have  epvcJally  to  do  with  pMtia 
amK.  Wtlhout  adopting  the  iilightly  i-onti-mptuoutt  opinion  thit 
I  arc,  a>  n  mie,  a  "  Kn»ui>D»,  rnttiu  rave,"  one  miuit  admit  that  u 
nntamed  wildneas  of  amatory  paMion  ))as  been  a  not  infreqnenl  lt^ 
companiment  of  fino  [wetic  imagination.* 

For  a  clear  illuairation,  however,  of  ibe  morbid  tendency  of  ndt 
tTTVgolaritiee,  ire  most  go,  not  to  tbe  comparatively  rcgalar  life  of  ■ 
tioetho  or  a  SlicUcy,  but  to  tho  wild  and  hiwleas  cmevr  of  a  Roniacaa. 
of  whom  it  *raa  well  said  by  a  clnver  woman,  "Quaad  la  Nature  form 
in,  la  aagesoe  p«(ril  la  pdte,  maia  la  folie  y  jeta  son  levain." 
To  a  teanpestaoui  violence  of  sexual  paMitrn  there  has  too  com- 
lonly  joined  itmif  a  feverish  craving  for  physical  MtimuLant« ;  t  ani  M 
pare  beavimly  damn  of  grnius  luw  again  and  again  bad  In  euntiod 
xrith  the  fonl,  murky  va]>un  which  exhale  from  tJte  lower  anianl 
naturv.  No  need  to  tell  again  the  gloomy  story  of  splendid  powC 
eaten  into  and  finally  destroyed  by  tbe  cancer  of  rampant  apprtiia 
Id  onr  own  lii«ratare  the  names  of  Ben  Jooaon,  Kat  I^ec,  Boma,  aarf 
otken  at  once  oocttr  to  the  student.  Edgar  ^Vllan  Pod  rcprrunl*  ibo 
same  tragic  fatefulneaa  of  genius  in  Amrricaii  letters.  Among  Frmdi- 
men  nv  bare  as  conspicuous  exaroplM  \'tl]on  and  De  MnsscL  AnnOf 
Oennaia.  Glinthor,  Borger,  and  unmbers  of  thoM  about  Herder  nJ 

*  Stcq  ih«  tpiritnal  Dsnle  Ui  b«cD  fiMod  wtuOag  ta  tUi  maUsr  b;  no  mm  i 
Uoed  M  witluKfij  ihaa  BooMMto. 

f  Thoc  btttade  Ml  ealf  sloabollF  dtWt*  bot  opium,  to  tte  •■>•  of  »UA  ftl 
lUdsM  de  6ta»l,  CalBHdge.  nil  De  Q«ln«oj,  and  prabaUr  lUhm,  wri*  «t«««L- 
sssilMMBl  ol  pMbtinf  *MunBd  in  Lewies  oms  (o  GU  Uu  phM  <a  iikfAM  • 
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Bo«tb«  in  the  tarbaknt  tiin«a  of  the  Stum*  und  Drang,  and  Uoff- 
naDn,  the  novelist,  suffered  tho  «iin<!  monti  itliipwrvck. 

3.  Wc  may  now  puiM  to  another  clajB  ot  ca»*»  in  which  tl»  pKtbo- 
logicol  vliaraotur  ii  atil)  wort!  ptaiuly  diaoeraibtc.  Oulbimla  of  fiereo 
pftMionatcncM  nuy  perliaps  bo  tbought  by  eom«  to  be,  after  all,  only 
marks  of  a  cerUia  kind  of  robn»  vilality.  But  no  on«  will  say  tbis 
of  the  gloomy  depression,  the  meliiiicholy  hroodinj;  on  personal  ills, 
ending  aomctimps  in  dislinctly  hy]i<whoudrtac  tl<wpond(Micy,  which  have 
BOt  tinfn-qiicnily  I>cen  tbv  accompauiment  of  gtuM.  iDlvllcvtual  power. 
h  won  remarked  by  Amiotle,  who  wan  a  long  way  tlw  shrvwdcstL  aad 
MpM  acieniifie  observer  of  antiquity,  that  all  min  of  genius  have  been 
BeUncholic  or  atrabilious.*  lie  iustaDoes  Kiiipedoolea,  Socrates,  and 
Plato,  and  tlie  lar^r  number  of  the  poeta.  And  the  page  of  modem 
biognphic  liu-Tnlurc  would  supply  many  a  etriking  illustration  of  tho 
nma  lvmperani«nL  The  pcmmism  of  JohnKon,  Swift,  Uyn)n,  and 
Cariylti,  of  &cho|iei)haucT  and  Ix:iiau,  of  I.eopardi  and  of  Lamartine, 
may  perhaps  be  taken  as  a  signal  manifestation  of  the  gloom  which  is 
apt  to  enoompasB  great  and  elevated  spirits,  like  tite  mtsta  which  drift 
toward  and  encircle  tltc  highoot  mountain-peaka. 

.  In  soma  eaM4  this  melancholy  iiMiimcs  a  more  acute  form,  giving 
fcc  to  ike  thongbt  and  even  the  act  of  auicide.  Among  tbo»e  who 
IftTe  confessed  lo  have  experienced  the  impnlae  may  be  mentioned 
Ooelho  in  the  Wcrthor  days,  Beelhovon  duiinff  the  depression  brought 
on  by  hilt  deafncM,  Cbati-aiibriand  in  bis  youth,  and  George  Sand  also 
in  ber  early  days.  The  lant,  writing  of  her  experience,  «ay^  "CettA 
•eolation " (at  the  sight  of  water,  a  precipice,  et«.)  "fat  qnelqnefois  si 
viTS,  ai  SQbite,  ei  bixarre,  que  jo  pas  bicn  conatatcr  que  cV^tait  uno 
etpioe  de  folie  donl  j'l^tiuN  atleintc"  Johnson's  weariness  <>{  life  was, 
it  seene  oertain,  only  pr<!vente<l  from  developing  into  the  idea  of 
ueidc  by  bis  strong  religious  feeling  and  Mh  extraordinary  dread  of 

lb,  which  was  itwlf,  perhaps,  a  morbid  symptom. 

In  some  cases  this  idea  prompted  to  actual  attempts  to  Inke  away 

'ITie  story  of  Cowpcr's  trying  to  hang  himself,  niid  afterward 

rivncing  int^^nsu  religious  remorse,  is  well  known.     Another  in* 

aoo  is  thai  of  Satnt-Simon,  whose  enormous  vanity  itself  looks  like 
form  of  monomania,  and  who,  in  a  fit  of  despondency,  fired  a  pistol 

his  head,  happily  with  no  graver  result  than  the  loss  of  an  eye. 

ieri,  who  was  th«  riclim  of  the  "most  horrid  melancholy,"  tried  on 

occasion,  aftdr  being  bled  by  a  surgeon,  to  tear  otT  tbe  bandage  in 

ier  to  bleed  lo  di^ih.     Among  those  who  auccoodcd  in  taking  away 

life  ar«  C'hatterion,  whose  mind  had  b«en  banntcd  by  tbe  idea 

<  early  life,  Kleist  tho  poet,  and  Ueoeke  tbe  philosopher. 

'  "Cw  hiMiiii**  Til  Inccslo  danwniiit  TrI  in  tiudiii  pliilotophliv,  vrl  In  it^nblitH 
,  vH  la  nnshis  pSMgmdo,  vtl  la  irtlbiu  cirmrnilis,  mduicDllon  omncs 
r  «U«BA»  f  "  Pni.  ra.    Arittotlo'i  uuborltj  on  Uw  palal  U  qooicd  bjr  Claen% 
■fifr^.l.SS;  A  diiit.,  i,  SSL 
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8.  Wd  mxf  now   pan  to  the  most  important   group  of  fiMi— 

nely,  in«uarM  of  mcD  of  ge&iiu  who  bavo  Huffered  from  fnilj 
developed  meatAl  dieeaae. 

In  certAui  caaei  thi«  duniption  of  (h«  orgaaa  of  nitnd  nIiot*  IucK 
in  old  age,  and  here,  it  is  rvidcTit,  wc  have  to  diotiuguinh  vbit  n 
koowa  a*  Moile  dementia  fitim  the  impairment  of  faculty  iivd>l«M 
to  oM  age.  A  clew  inManre  of  cerebral  dieease  is  afforded  hj  tbg 
botaniat  LinuctK,  irhoee  faenltiee  gave  way  after  a  stroke.  1W 
neaUl  atapor  into  which  the  poet  Sonthey  finally  sank  was  a  sinilir 
pbeoomenon.  Swift'a  faial  disesM,  the  nature  of  wliii-h  lias  o^; 
neeotly  Wen  cleared  up  by  science,  was  cerebral  diaorganiutiu 
broaght  on  by  poripfacral  dtMOM  in  the  organ  of  bearing.  TJmaa- 
mann,  the  author  of  tltc  worli  on  "  Solitude,"  who  liad  been  a  faypocboo- 
driac  fn)ni  tin-  ago  of  twenty,  endtnj  his  life  in  a  state  of  tnelanchol; 
tDdistmgubii;ible  from  inaauity.  The  final  collapse,  under  the  pmaon 
of  peeoniary  anxieties,  of  Scott's  cerebral  powers,  in  too  well  known  to 
need  more  than  a  bare  mention. 

Bcvides  thrM!  inKtanix-H  of  Kcnili:  colUpee,  tkero  are  sereral  mn 
of  inaanily  showing  itself  in  the  vigorous  period  of  life.  SomelioMa, 
M  la  the  instance  of  Uicbelieu,  wbo  bad  eiio«'n  himself  an  cmtic 
being  from  his  childhood,  the  madness  appeared  aa  a  KMildrn  laJ 
I  tnnaient  Gi  of  delirium.  In  other  nues  the  diaorder  took  a  flriMr 
bold  on  the  patient.  CbarW  Lamb,  Handel,  and  Auguste  C«Btc 
miffered  from  insanity  for  a  time,  and  had  to  be  put  under  reMnisM. 
TasTO,  wbo«e  whole  nature  was  distinctly  tinged  with  the  "insiat 
temperament,"  had  again  and  again  to  be  confined  aa  a  madman. 
Donir«tti  was  also  for  a  time  insane  and  confined  in  an  HyhmL 
Among  tho»c  who  became  hopcU-ssly  insane  wcrv  the  pO(;t«  LiCBafl  asl 
llOldcriin  aud  the  compoacr  Scbunuinn,  tbe  latter  of  whom  bad  iMg 
beeo  Ibe  victim  of  melancholy  and  hallui-iualiona,  and  bad  heforo  hit 
"PODflDcment  attempted  to  drawn  hiuiM^lf  in  the  Rhine. 

I  have  preferred  to  dwell  on  tbe  physical  aspect  of  the  relation  b«- 
twoon  geniua  and  di»ciuw.  Hut  no  adequate  invcftigation  of  the  rab- 
bet ia  possible  which  docs  nut  ronttider  the  phyucal  as|>ect  aa  wcU- 
No  one  now,  [icrhsps,  realty  doubu  iliat  to  every  degree  of  mental  di»- 
tarhanco  and  mental  disorganization  there  corresponda  aome  degrse  of 
deterioration  and  disorganiiation  of  the  ncrve-oenters.  Psycbicil  dia- 
tarlwncQ  and  diamption  proceed  pari  pattu  with  physical. 

Tliis  being  so.  it  is  perlincnt  to  our  study  to  r«inark  that  nwa  of 

genius  have  in  a  surprising  number  of  case*  bi'cn  afTect<-d  by  forma  of 

Dorrous  disease  which,  though  not  having  »uch  well-marked  psyehieal 

I  BOOOmpanimcnts  as  occur  in  states  of  insanity,  are  known  to  be  tUiMl 

to  Uieae. 

■4.  To  begin  with,  it  seems  certain  that  a  number  of  great  ate 
bare  died  from  diaeaae  of  the  nerve-centers.  Among  other  naroesm*? 
bo  mentioned  Pascal,  who  had  all  hia  life  been  the  victim  of  nervon* 
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era,  and  wlio  Ruccuubed,  at  Lbe  eirly  ag«  of  Uiirij>nine,  to  [■»- 
Aocompaiiied  hy  coDvalsiona.  Two  of  the  grcau!«t  floientific 
USD,  Kepler  and  Cuvior,  died,  according  to  Moreau,  from  diseOM  of 
tbe  brain.  RooMcan  ira»  carricil  off  by  an  atutcic  of  apoplexy.  Mo- 
mt'a  early  dr-atb  wm  da«  to  bmio-diiiciuc,  rbowing  itaelf  in  other 
mys  by  morliid  deluiuoDti,  fainting- fiu,  and  coartdwons.  Anotlujr 
mnsician,  Mi-udel»sohii,  §uccumbed  to  au  all.-ick  of  apoplexy.  IleLac'a 
fatal  malady,  whicb  kept  him  for  eevea  years  a  prisoner  iu  bis  "  mat- 
treaa-jUaTe,"  waa  disease  of  (he  lower  ncrvc-centon  in  the  spinal  cord. 
Other  men  of  geniua  liare  vuflvrcd  from  nvrvons  disorders  from 
time  to  lime.  Molii^ixt  wn»  the  subject  of  recurring  convuiiiionM,  an 
attack  of  which  would  prevctit  liix  working  for  fifl«cu  dayx.  Allii-ri, 
to  wlwsu  morbid  mental  symploinH  reference  baa  already  been  made, 
rafffired  when  young  from  a  disease  of  the  lymphatic  system,  and  waa 
afterward  liaUe  to  oonvutsiona.  Paganini,  tbo  musician,  suffered  from 
an  attack  of  catalepsy  when  four  years  old,  and  later  on  was  the  vic- 
tim of  recurring  convulsions ;  and  Schiller,  who  was  very  dclicat«  from 
youth,  wn»  nl^o  tbo  snbject  of  recurring  fainting-lita  and  convuUioiw. 

The  leKMr  forma  of  nervous  disordc^—hcada^ilu!,  maiaise,  and  re- 

carring  periods  of  DerrooB  proetration — arc  too  common  among  all 

brain-workers  to  call  for  special  notice  here,    lite  latest  biography  of 

a  woman  of  genius  strikingly  illustrates  this  milder  form  of  the  pcn> 

alty  wbinh  mortals  have  to  pay  for  daring  to  aspire  to  the  ruiikit  of  iho 

immortals.     In  George  Eliot  wu  have  one  more  name  addetl  to  the 

lift  of  great  onea  to  whom,  to  use  the  words  of  a  French  writer,  baa 

been  granted  "  le  funeate  privilege  d'entendre  crier  \  touto  bouro  lea 

reaaoits  de  leur  machine." 

I       B.  One  other  significant  gronp  of  facts  remans  to  be  lonehed  on. 

^k  a  considerable  number  of  eaitcs  it  has  been  ascertained  that  insanity 

^B  other  fonn  of  nervoua  disorder  ban  shown  itM^lf  in  the  same  family 

^P  genius,  whether  as  its  forerunner,  companion,  or  sucocsiKir.     Cha- 

^CMtbriand's  father  is  said  to  have  died  of  apojilttxy.    Seho)M>id)auer*a 

grwdiDotbcr  and  nnclo  were  imbecile.     Seyeral  distinguished  men  had 

ioaaoe  sistem,  among  others  Richelieu,  Diderot,  Ilegel,*  and  Cbarlea 

tomb.     One  of  Mem!  el  ouch  n's  sons  became  insane,  f 

I  bATs  endeavored  in  ihia  brief  rwivw  of  the  allr^d  facts  to  give 
an  adequate  impression  of  their  variety  and  range.  It  now  ix^mains  to 
ioquirv  into  their  precise  evidential  value. 

The  first  ({nestioD  that  natnmlly  arises  here  is  whether  tlw  facta 
am  wrll  aiitlKniicatcd  and  accurately  presented.  A  cautions  mind 
will  readily  reflect  that  if  genius  a*  such  \»  apt  to  assume  an  abnormal 
aspect  to  average  common  sense,  biographers  may  easily  have  invent- 


*  Tim  ll<s*ri  ditcr  «■«  iBwne  unl  ^romod  hcn«lf  Is  a«Mrti<d  bjr  HnTwn,  <m  the 

ilf  of  SB  sitlele  In  the  "  RAtue  dcs  Deui  Ugmlaf,"  swl  qiiialMl  hj  Kulcitock. 
f  8jinpi|iMi*  c'f  iDMsIrr  tt  atld  bjr  Horewi  lo  haTe  ihoini  ilicntx-tvn  In  ihc  (uniliei 
M«ml  tnlucDl  niat,  iadiiding  Fet«r  lh«  Gnst.    (8m  RadcMock,  p.  4,mt.) 
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cd,  or  at  linwt  oxKgg«rat«d,  some  of  lUe  alleged  morbid  oiiiLranti 
of  ^0  grost ;  and  as  ft  matter  of  fact  lh«re  is  good  reasun  tu  Kup] 
tliul  lliin  falaifyiDg  of  Iho  record  of  grratneea  has  taken  ]ilace.  I  taxf 
refco-  to  the  story  of  tbo  EnadiicH)  und  suicide  of  I.acrctins,  nliicb  is  ei- 
tretnely  doubtful,  and  mny  haw  grown  oal  of  n,  rvligioua  horror  at  lb* 
un|>poecd  tvndpncjr  of  Uifl  wntiogM.  lliii  idury  of  Newlon'a  madnM^ 
fftgain,  hIiU'Ii  it  ipYiii  by  at  Freuch  biograpbcr,  and  vliit-h  is  ably  i» 
fgtcd  by  Sir  David  UrewBt«r,  may  owe  nmcli  of  its  piquancy  lo  wlial 
m&y  b«  called  the  unoooactoua  invcntirenesa  of  prejudice.  Very  poid- 
bly  lb«  stories  of  tbe  vinous  of  Brutua,  Cromwvlt,  and  othcn,  bnve  W 
a  Kke  origio. 

Again,  it  will  bo  said  that  even  medical  men — wishing  like  ol 
to  magnify  their  ofliro— may  have  been  too  ready  in  spying  ont 
symptoms  of  insanity.  If  ttipy  arc  faUiblo  in  dcjiling  with  (he 
subject,  111!  of  nliOM)  pbyKicid  and  mental  vlinraitcrtxtit-M  arc  aci 
to  obwcrvntioii,  how  much  more  likely  arc  lliey  to  err  in  diagnosing  Ik* 
minds  of  tli«  duad  by  help  of  a  few  fragmentary  iodicatiotiH  only ! 
think  the  force  of  this  objeetion,  too,  must  be  allowed.  When,  for 
ample,  a  French  alienist  thinks  it  worlli  while  to  write  a  book  in 
to  prove  tbst  the  belief  of  Soer»t<-s  In  a  controlling  dirinity  {< 
&atft&vto¥)  was  a  Kymptoin  of  menial  diiieaae,  a  laynum  maybe  par- 
donvd  for  dttmaiiding  a  mode  of  investigation  more  in  aocordanoe  vitli 
the  proud  claiiiiit  of  science  to  our  absolute  and  nnBtinted  oonfidema 
A  well-informed  and  critical  reader  of  HI.  Morcau's  tables  of  bio 
graphical  facts  will  not  fail  to  challenge  more  tJtan  one  Ntatetncfll 
of  his  respecting  the  morbid  cbaractcriiiticM  of  great  men,  ancient  and 
modem.* 

Allowing,  however,  for  a  margin  of  error,  I  do  not  think  anf 
candid  mind  will  fail  to  see  that  sacb  a  body  of  facts  as  remains  b 
saffictont  to  justify  ns  in  drawing  a  conclusion.  If  men  of  the  b^httl 
intellcctiinl  (■iilibcr  were  not  more  liable  to  mental  and  nervous  di* 
orders  tlioo  olliera,  no  such  lift  ont  of  the  short  roll  of  great  naoiM 
could  have  been  obtained.  Xo  elaborate  ealcalalions  are  needed,  I 
think,  to  show  that  mental  malady  oe<curs  too  often  iu  tbe  biotory  of 
gcaiuB.f 

One  might  perhaps  try  to  evade  tbe  anpalatahle  conclosion  by  Ufj 
ing  that  there  is  genius  and  genins ;  that  it  is  weakly,  one^ndcd, 
biiarre  oH^nidity  which  c-xhihits  tfacae  unheal ibineaatit,  whereas 
larger  and  more  vigorous  productiveness  of  an  Anatotle,  a 
q>earc^  or  a  Goethe,  is  free  from  snch  blemisbecj    I  think,  hovi'n'i 

■  is  wb«D  he  seoa  la  Saifi*!  vtHj  pampUet  on  Ircluid  •  dkdnet  fmiaga  atia^ 
iagluuiit;.  !■  wmie  wsw  be  b  Incssot  la  stwiwg  bU  tsots. «»  wfasi  bs  tjs  Umi  M* 
Suaon  Oominiltfd  suidda. 

f  Tlio  propQfllua  is  Ibe  Binra  Urikiegc,  beniiM  b  H  not  kacnni  (hal  liiisilljM^ 
ti«ulari7  f  raqanil  saiung  ibo  mure  hl^hl;  nlucaicl  clam  oT  iliu  ' ' 

(tUi  •enns  U>  bo  t!i«  Uo  of  Dr.  Otivcr  Wciul^ll  Itutiii'  JlMlif<»^ 

bMKSHi  posts  or  "  pnt  BBiAtDiUtd  coiutrtMlTe  (nu^natiao  '  uj  Ui<«(  •»(■•  !■<•  ** 
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.  oar  factn  will  oompol  na  to  n^ect  tlila  taving  clause  Tbcro  la  no 
ion  mnong  <;oiiipctf>il  critic*  uf  the  8(>Iendiil  quality  uf  gvtiiu*  of 
SwiTt,  of  Carlylc,  or  of  Bectliovcn.  Nor  in  ca^es  of  (fO-«alled  kealtfay 
gvaxMi  CUD  it  be  said  tliai  uolbing  aboonnal  erer  sbove  itself.  The 
ftboTe  references  to  Goethe  may  aerre  to  iDdicttt«  tbe  tiabilitjr  to  sb- 
Dormal  deviatioD  even  in  tbe  stnxigtMit  and  acvmingly  most  stable 
ty]>e  of  peitiuD.  An  fur  Sbakeapetre,  tbe  inatauce  couimimiy  rcforrad 
to  bj  I<aiiib  and  otlioRt  who  have  oomtt  to  lh«  defense  of  gciiiux,  it  is 
enougli  to  aay  that  our  knowledge  of  bU  personalit}'  and  life  is  far  too 
meager  to  juatiff  any  conclusion  on  tbe  point.* 

And  tbis  brinf:^  n«  to  another  very  important  considemlion.  If 
too  mnch  has  been  mndo  of  the  nllogv-tl  poaitire  inatancoit,  too  much 
baa  been  mnde  also  of  tJic  spparvnt  contradictious  or  excepUona.  Tlio 
recont  of  pa«t  greatncaa  ia  far  too  scanty  for  the  moat  plodding  atu- 
dent  to  Suit  at)  oaaea  of  tnorbid  symptuma  whic^b  have  preeented  Iheni- 
aetres.  We  who  lire  in  an  a^e  when  a  flen-e  light  beats  on  tbe  throne 
of  intellect,  when  tbe  public  which  genius  wrves  is  greedy  of  erery 
trivial  detail  of  information  rntpecting  its  behavior  in  tho  curtained 
reoesa  nf  privaio  llfo,  can  banlly  understaitd  how  our  ancustont  could 
have  negluvtcd  to  chronicle  and  to  prvacrre  tlio  wonla  and  deeda  of 
the  greatest  of  men.  Yet  aiieb  ia  tb«  eaae,  and  the  furtlicr  we  go 
b*cii  the  scantier  tbe  biogrftphic  page.  Inasmuch,  too,  as  many  of  tbe 
symptomti  of  nervous  disease  in  the  intellectual  heroes  thcmielves  or 
tboir  famili^'s  would  possess  no  eiijnificanvo  to  tlie  ordinary  by  mind, 
wo  may  fit-I  con6d<:iit  tliat  in  many  caitca  wItCTXi  wc  bave  B  fairly  full 
record  important  data  are  omittvd. 

Another  thought  uaiurally  occurs  to  one  in  this  connection.  With- 
out indorsinfT  the  ancient  proverb  that  the  beat  men  die  in  tbeJr 
youtli,  wa  may  find  good  grounds  tat  ctHijoctnring  that  many  endowed 
lb  the  ^ift  of  gi-nins  have  pasKwI  away  before  their  powers  calmi- 
ted  in  the  proiluclion  of  a  groat  inununieiilal  work.  Tiic  C3r1y  ooN 
90  of  so  many  who  did  attain  fanio  auggfatu  tbis  conclusion.  And 
Dg  such  Hhort-lived  and  unknown  recipients  of  tlie  divine  afKatua 
ems  reasonable  to  infer  that  there  were  a  considerable  number  who 
mecumbod  to  some  of  those  forms  of  psycho-physical  disease  which 

kvc  M)  often  attAckcd  their  sarvivors. 
I  It  aeenui,  Iben,  to  be  an  irrotistible  conclusion  that  tbo  foremost 
long  bonun  intellects  have  bad  more  tban  tbeir  sliarc  of  the  ilbi 
^Htt  fleab  is  heir  to.  Tbe  poaneaarion  of  genius  appears  in  some  way 
to  be  onfavorable  to  the  maintenance  of  a  robust  mental  health.  And 
h«ra  arisea  the  question  how  we  are  to  view  this  cooneclion.     Is  tbe 

irnaia  hinij  of  mooali^l  cenins  ith'ca  thtca  m  ootiipntMM  tltfin  tiir  tlirtr  imptrfrctton 
if  oaiir*,''  ud  Bbo  ar«  ianriabi;  "  tkigtd  HUh  maUacbaljp "  ("  Aulocnt  of  6ui  llMak- 
!<ut-TtiI>lr,"  ckk[t.  TlfI)L 

■  Eti-h  tho  lllila  iksl  HO  know  iloo*  not  kU  pdoi  one  way,     A|^nM  Ibo  fine  busiacu 
sapaoli,  aad  lo  f□nl^  wo  Ibt«  m  rk  ihc  j^uihral  exrowci  of  vliicb  nimor  (peak). 


46d 


THE  POPULAR  SCIENCE  MONTHLY. 


pnteooe  of  the  crcalivo  faculty  to  h«  r^;arded  an  ilwlf  aa  i 
«xoreHfincc  in  t)ic  Iiumun  mind?  Or  ia  il  that  the  poewsnoo  uid 
fruition  of  Uii^  faculty  are  apt  to  he  attended  with  cin;aiiiataii<<c(i  whkb 
ani  inJurtouH  to  perfect  mental  vcll-bciog  J 

In  order  to  nndcratand  tlio  prrcine  rctntiun  bciwn-n  two  tlunf;!, 
we  ou)^lit  to  know  all  aWnt  tliv  nature  and  vaus»  of  «-Arb.  Bat  \ka 
we  are  yory  far  from  krion'iiig  in  tlie  present  case.  Science  bac,  im 
doubt,  done  much  to  clear  up  (be  ancient  mystery  of  madnMui.  We 
now  know  that  it  bas  a  perfectly  oataral  ori^n,  and  we  iuid«nuiid 
a  good  deal  roepccting  the  mora  conspicnous  flg«iiciM,  p*y<^ioal  nJ 
physical,  proilii^|w«ing  and  exciting,  which  bring  abont  the  malailf. 
Yet  *o  intricate  ia  the  Hubjcct,  »0  complex  anil  »ubtile  the  inflannv* 
which  may  conspire  to  juM  diitturb  tb«  menial  balance,  that  in  mtnr 
eaaea,  eren  vitb  a  full  knowledge  of  an  iitdividaal  and  his  anieeedectSi 
the  most  Hkillftil  expcil  finds  himself  nnablo  to  give  a  complete  isJ 
ezhauxtivp  cxpliuiation  of  the  phenomenon. 

With  reftiiect  to  gcniuH  the  cam  i»  much  worse.  W«  may  havr  i 
clearer  intuition  of  its  organic  oomposilion  than  the  sncienlH  ;  wv  nu.^ 
be  able  bctitr  than  they  to  deeeribe  in  psychological  tenna  the  eM» 
tial  qualities  of  (be  original  and  creative  mind.  Bat  we  baTl^ln^Sf 
advanced  a  elcp  with  respect  to  a  knowledge  of  it«  genesis  and  uilt- 
cedeiit.4.  AVe  do,  no  doubt,  know  rwtw  little  aWut  itn  fiimily  hirtorr. 
&!r.  (iolton,  with  hi.t  cbaracteriKtic  »ktll  in  sinking  out  new  pnlh*  of 
experimental  re«earch,  bas  brought  to  light  a  number  of  iRicre*lipg 
r  facts  with  reepect  to  the  hereditary  tram^miraion  of  high  iolt-llect«l 
Mndowmrnts.  But  these  reecarches  supply  no  answer  to  the  eupnuwlf 
int«r«!it!ng  ([ut-Ktion,  How  docs  tbc  light  of  gcnia«  happen  (o  flash  <nt 
in  thia  particular  family  nt  this  preciw;  moment?  A  ptvparatiofl  thaw 
may  be,  as  Goetbe  soinewbere  hints,  in  the  patient  building  up  by  llw 
family  of  sterling  intellectual  and  moral  virtnes,  Bnl  this  ia  haidlf 
the  l)cginniog  of  an  explanation.  How  much  the  better  are  w«  ihk 
to  comprehend  Carlylc's  wondrous  gift  of  spiritual  cl.iirvoTanco  lo 
knowing  that  he  came  of  a  thoruuglily  ttound  stuck,  having  morr  Uud 
the  average:,  it  may  be,  of  Mortbera  nbrewdnese?  To  trace  ihv  fanii!;r 
fifaaraoterisTica  in  a  great  man  is  one  thing,  to  explain  the  geoiaa  whick 
ennoblea  and  immortaliEes  these  is  another.* 

In  the  present  state  of  our  knowledge,  then,  genius  must  be  loulet 
upon  as  thu  most  ngnal  and  iroprewTe  manifesMtion  of  ibat  tend<«ej 
of  Nature  to  variaiion  and  individaalion  in  ber  organic  fomatioM 
which  modern  science  ia  compelled  to  retain  among  its  unexplaineJ 
facts.     Why  we  have  a  Sbakcapearc,  a  Michael  Augolo,  a  (^tli*  hot 

*lliuh  ilio  utmo  ippHH  to  what  If.  Tdne  mil  Oth«r«  I«t«  add  sbool  tb*  Isifta  \'V 
ntioA  of  llio  ott;:tiial  Itaoher  ftnd  (h*  »rtiin  ti?  Ilir  imlltloiu  of  ibe  eonunnall^  ii^  ')* 
■plill  i»f  tb*  11^.  ^  tor  *  cmrrfdl  tr«aUiioRt  of  lb*  ■bole  qnostion  at  At  aHnf^^ 
•I  pnhui,  u  article  bi  U.  R.  Jol;,  "  VvjihiAag*  dot  Gnad*  BoaunM"  Oil)  In  do  "B' 
vw  PUIoHiibiqno,"  .IukuM,  lES!.  H 
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u)d  now,  ia  a  qaestioo  that  G«n  Dot  be  answoreti  Our  ignoranoe 
of  the  many  hidden  tbrowU  that  inako  up  the  iDcxtrtL<al>Iv  skein  of 
caasation  fori.'VM  lu  to  regard  eavb  tievr  a)>peaniice  of  ihv  laiap  of  gen- 
iua  with  mucl)  of  the  wonder,  if  with  sooiething  less  of  the  Bui>enti< 
turn,  villi  which  the  aocicnts  viewed  it. 

ThU  bein;;  so,  we  tnast  be  oontont  with  a  very  tenlatiTe  and  pro- 
viHional  theory  of  tliv  relations  betw«eu  gcfliu.i  and  lui-tital  diMKwe. 
Wa  can  Dot,  for  ciamplc,  follow  M.  Morcau  in  hia  Imnly  jmndux  that 
genios  has  a*  tUt  niaierial  subetTatum  a  Bemi-niorbid  alatv  of  the  braia, 
s  noaropatbio  oonstitutiou  which  is  imbBtantially  ideotioal  with  the 
"ioKBDe  tcnoperanient"  or  "intiane  noaroBls."*  For,  first  of  all,  tb« 
focU  do  not  BUpport  bhcIi  a  gcni^ralization.  If  (Ii«  "genJAl  Ivrnpcra- 
iii«nt "  involved  a  distiooi  couitiitutional  disposition  to  iiuanity,  tfa« 
namlMir  of  groat  ineo  who  bad  actually  l>econ)C!  iu^auc  would  ct-rlainty 
be  much  greater  than  it  is.  And,  in  the  eecond  place,  thii)  proposition 
rapo«»ea  on  far  too  untubetanlial  a  bastn  of  hypothetical  neurology. 
We  know  too  little  of  the  variationM  of  nervv  Etractnre  and  function  to 
prononnc«  conHdenlly  ou  the  <!KKential  identity  of  the  ncrvoua  orgaai- 
ntion  in  tbe  case  of  the  man  of  g«niua  and  of  the  ioitunc."  f 

A  more  modest  and  possibly  more  hopeful  way  of  ap]>roa<;biiig  tbo 
qntotlon  appears  to  offtr  itself  in  the  consideration  of  tbe  psychical 
Bhsncteri sties  of  gcnitu.  Wo  may  iiiqaire  into  those  peculiarities  of 
sensibility  and  emotion,  ao  well  as  of  intellect,  which  are  discoverable 
in  the  typical  psychical  organization  of  tlie  great  man,  and  may  trace 
oat  some  of  tho  more  imitorlant  reflux  influences  of  tbe  life  of  iut«llect- 
nal  production  on  his  mind  and  character.  What  we  all  rerognixc  as 
genius  diKpIayn  itself  in  some  large  original  conception,  whether  artis- 
tic, Bcicntilic,  or  practicaL  And  it  seeina  not  improbable  that  by  a 
clover  investigation  of  tbe  ccmditiona  and  the  results  of  this  large  con- 
stntctivc  activity  of  miml  we  may  find  a  clow  to  tbe  apparent  anomaly 
that  grand  intelle<^tutil  powers  arc  so  frequently  beset  with  mental  and 
^^ral  tntirmily.  Thi»e  lurking-place*  of  ubnoriiinl  lendcncin  will,  we 
^^^^poct,  betray  themselves  more  rcatlily  in  the  cane  of  artistic  and 
^^^Wly  poetic  genius,  which  has,  indeed,  always  been  viewed  as  the 
Ihtwt  pronounced  form,  and  as  tbe  typical  representative  of  creative 
BDirer. 

^k  Ko  carefnl  student  of  genius  rain  fail  to  see  that  it  has  its  roots  in  a 
JBwvons  orgnnizalion  of  exceptional  delicacy.  Keennvw<  of  sensibility, 
botb  to  physifftl  and  menial  stimuli,  is  one  of  tbe  fundaroeutal  atlri- 
hatea  of  the  original  mind.  This  preternatural  sensitiveness  of  nerve 
has  hviM  illustrate*!  in  the  two  latest  records  of  poetic  genius.     Car- 

•  (>,  (*L,  p.  *«3.  -I- 

f  Dr.  Uaudstoy  li  more  gwrded,  MoWatiiig  Unself  wiib  mtIiis.  "It  I1  tmlf  re- 
^l^f^.iit.  ba>  niiiJi  sunklBd  bu  h«ea  indeblod  for  ■pecid  dlaplnj*  of  talent,  if  not  of 
^Iw^  U  Indiriilvals  *ha  ibcnud'ci.  or  vImm  psrcDbi,  baTo  iqitun);  from  fsmlBf  fn 
MMi  ibcM  bM  bMn  aooDc  pttdiiposiUan  t»  iMUktl;  "  (**  Itcspooslblliif  la  Hartal  Di^ 
>Ma,"pL4TV 
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lylo'd  UtcI;  iroprenibilitj'  to  eound*  nnd  Other  acnsnoiiB  ag«ou  ts  futiB- 
far  to  a]).*  An<)  of  Goorg^-  Eliut  it  biM  been  well  sud  that  "  ber  oerrtt 
wonsemlfltocvoryHkyevinflncnce."  And  what  a  range  audintendif 
of  omolioa  arp  at  onoe  suggested  by  luunee  like  Milton,  DnoU,  tUicUtf, 

This  fltwneM  of  th«  Moticnt  fiber  Etands  in  the  do«ost  reUtion  to 
th«  intvlleotnikl  side  of  gcnioR.  It  it  not  M>  muob  an  ancompBiiiBiiil 
of  the  cT«ativo  imagination  a*  it4  vitalising  principle.  The  wide  ud 
.  pcnotrnting  viKion  of  t1ii>  poitt  ia  the  corrclaliTe  of  his  quick,  dtJicalf. 
'•nd  mnny-oided  Honsibilit}'.  And  the  slimulu§  which  ever  orj^  bin 
toward  the  ideal  region,  which  makes  him  devote  his  days  to  the  |M^ 
suit  of  some  ravishing  idea,  has  its  orippn  in  his  rare,  almost  auperiiD- 
man,  capacity  of  feeling.  The  moitext  limita  of  the  rail  world  faillo 
•lako  his  thiret  for  th«  delight  of  hoauty,  for  the-  rapHircB  of  tbo  mb- 
lime.  Ilcnoc  the  impiiUc  to  faflbion  new  wnrlda  of  bis  own.  And  bf 
Kucb  ideal  activities  tlie  emotional  BenBibilittes  wbicb  prompted  tfati 
are  deepened  and  intensified. 

It  is  easy  to  eei-,  from  this  glanc«  at  the  fnmlaniental  conditwoi 
of  imnginntivo  creation,  tlial  it  hs.i  ono  of  ilH  main  itopuUes  in  Dfr 
common  rxperientw«  of  aiiffering.  The  fine  nervous  organinlin^ 
tremnlouiily  responsive  to  every  touch,  constitutes  in  ittielf,  in  thii  ill 
too  imperfect  world  of  onrs,  a  special  dispensaiioQ  of  sorrow.  Ei- 
4)aisite  ftcneibility  secmB  to  be  connected  with  a  delicate  poise  tH 
nerroaa  etmcturo  eminently  favorable  to  tlie  experience  of  janing 
and  dislocated  shock.  And  it  is  this  preponderance  of  rvde  shock  ovtr 
smooth,  agreeable  stimulation — of  a  n-nse  of  dissonance  in  tbiogi 
oi-er  the  joyous  conscionimcM  of  harmony— which  seems  to  suffdy 
one  of  the  mo*t  powerful  ineitaiits  to  tlie  life  of  imagination.  HwM 
the  dark  xtreak  of  melanoboly  wkieh  one  so  often  delects  in  the  carijr 
yeart  of  the  great  man. 

Such  an  attitude  of  mind  must  entail  Buffering  in  other  vaj^ 
Aa  the  biography  of  tho  man  of  genius  often  tells  us,  he  is  apt  W 
bfloome  swiire,  at  a  painfully  early  dati%  that  hi*  exceptional  cndov 
'tnents  and  tho  ardent  consuming  impiilM-H  which  belong  to  then  wl- 
lide  with  the  titilitit-«  and  purposes  of  ordinary  life.  The  aoul  ioteol 
on  dreaming  Its  iwcrcl  dream  of  beauty  is  unfit  for  the  business  wkiA 
makes  up  the  common  working  life  of  plain,  prosuc  men.  The  yeutk 
to  whom  the  embodiment  of  a  noble  artistic  idea  or  tho  discovery  of 
ft  large,  fructifying,  moral  truth  is  tho  one  absorbing  interest,  will  be 
apt  to  tak«  a  ehockingly  low  view  of  banking,  schoolmaittcring,  lod 
the  other  respectable  oeoupattons  of  ordinary  citizens. 

It  follown  that  the  man  of  genius  is,  by  his  very  constitution  ukI 

vocation,  to  a  considerable  extent  a  solitary,     llo  is  apt  to  offend  the 

world  into  which  be  waa  bom  by  refusing  to  bow  tbo  knee  to  its  coo> 

Tcntional  deities.     Ilis  mood  of  discontent  with  things  preaeots  (ImH 

*  Qecthe,  Scbopoabnuer,  osi)  oilier  gn;*!  men,  vera  pnrtlculirl;  KnHtJic  to  fonJa 
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u  a  roBcction  on  ibeir  eontented  Tiew.  On  the  other  baiid,  bU  pe- 
culinr  lofinin]^  atid  aspirations  ar«  incomprebfUBible  to  (bem,  and 
Btump  bim  aa  an  alien.  "11  y  a  pcu  de  vices,"  ssys  Chamfort,  with  a 
grim  irony,  "qui  empf^-hvnt  an  homme  d'aroir  boaucotip  d'umis, 
Ultant  que  ]>onvfnt  \«  fairo  du  imp  grand^B  qiialtU*."  H<-noo  tlin 
profound  soliiode  of  »o  many  of  the  carth'i  great  ohch,  wliicb  evun 
the  com  pan  ions  hips  of  Ibe  borne  have  not  euffiood  to  fill  up.  And  it 
miut  be  remembered  tbnt  tlie  ardent  emotions  of  tbo  man  of  genias 
Itfing  their  extra  necil  of  sympathy.  Even  tfao  conscignsneGS  of  in- 
■Ueotual  diMsent  from  otbem  may  become  to  a  deeply  sympatlietio 
Batnre  an  iingiiiKli.  "I  )>elieve  you  know"  (writett  Leopard!  to  n 
friend),  "  but  1  hope  you  have  not  experienced,  how  thought  nan 
cmeify  and  manyrize  any  one  vho  thinks  somevbat  diSereutly  from 


Such  isolation  is  distinctly  unfavorable  to  mental  health.  It  dc- 
fves  a  man  of  wliolrcomv  oontact  with  others'  exporimco  and  ideas, 
disposes  to  abnonunl  eccciitrinitiea  of  thought.  It  profoundly 
afFectfl  the  emotional  nature,  breeding  melancholy,  sutipioion  of  others, 
nisanlhropy,  and  other  UDwholcsome  progeny.  The  "strange  inte- 
rior tomb  life  "  of  wliirh  Carlyle  speaks  is  a  striking  example  of  the 
inSuonee  of  this  isolation  in  fostering  the  minute  germs  of  morbid  dc- 
i>n. 

If  now  we  turn  to  the  process  of  intellectual  origination,  we  shall 
^d  new  clemenla  of  danger,  new  forces  adveme  to  the  jierfeot  serenity 
mcntiil  bcallb.  If  the  rich  biographical  literature  of  modern  times 
ohea  ua  anything,  it  is  that  original  production  is  the  severest  strain 
bimian  faculty,  the  most  violent  and  exhausting  form  of  cerebral 
action.  The  p!ea.''ing  Gctioti  that  the  p<-rf^<ctly-.itiapc<l  arti-Mic  product 
occurs  to  the  creative  tnind  as  a  kind  of  happy  thought  is  at  once  dis- 
pelled by  a  little  study  of  great  men'a  recorded  experit-nce.  All  fine 
original  work,  it  may  be  safely  said,  represents  severe  intellectual 
H>or  on  the  part  of  the  producer,  not  necessarily  at  the  moment  of 
Bbievement,  but  at  leant  in  a  )ire]>aratory  oollcction  and  partial  elabo- 
ration of  material.  The  rapidity  with  which  8oot(  threw  off  his  mn#- 
piecea  of  fiction  is  only  anderstood  by  remembering  bow  he  bad 
bis  imagination  for  years  iu  tbo  life,  the  scenery,  and  the  hia- 
of  his  country. 
It  is  to  be  rcmeinboredi  too,  that  tbis  swift  and  seemingly  facile 
I  of  creation  i«  by  no  means  an  eaay  play  of  faculty,  akin  to  tbo 
lui  uportivenefis  of  witty  talk.  It  involves  the  full  tenition  of 
ital  powers,  tbe  driving  of  the  cerebral  machine  at  full  speed, 
arding  to  the  testimony  of  moro  than  one  man  of  genius,  this 
activity  is  fed  and  sustained  by  violent  emotional  excitement.'* 

\*  Bttdo.  OMll•^  t)kk«ni^  ■»(!  Mh«ni  MtMl  10  tlili.    Oompkra  wliiii  Ghati:*  l^Ini  rxy» 
I  lb*  <rar  bi  aUtb  Uie  ibird  t«1iiibc  aX  "AdsniOoda"  «m  prodaord  ("  Ufc,"  *oL 
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The  notion  of  prodncini;  a  work  of  higk  imaginative  powor  in  a  rtu* 
of  perfect  cold   blood   is,  u  Pinto  long  ago  poinlvd   uut,  abaoH. 

rBpiritiinl  (^cncratton  only  ukcn  [iIaim:  wIii'D  the  soul  liurti:!  ami  ttirnli* 
M  with  a  ifvvT.  Al  tbe  moment  of  productiye  inspiratiou  the  tihiAt 
betng  is  agitate<I  to  its  deptba,  and  ike  tat«nt  d^poaita  of  yean  af 
experience  oorae  to  tb«  aorface.  This  fall  Hpring-tidc  of  imaginatiaD, 
this  cerebral  tnnnoil  and  clasli  of  rumiita,  makcit  the  severest  dcmandi 
00  th«  contrulling  and  guiding  forct^i  of  volition.  And  it  is  only 
when  the  mind  ia  capable  of  the  highest  effort  of  suatftinod  coaceii- 
tration  tbat  ih«  proc«es  of  selecting  and  organiiing  cut  keep  pace  wilb 

I  tbe  rapid  inflov  of  matcriat.  lien ce,  though  the  excitement  nujii 
certain  caaos  be  intonscly  pleasurable,  it  is  nearly  always  fatiguinjiod 
wearing. 

But  great  artistic  works  are  not  alway*  flaahetl  into  the  woHd  bf 
ihiif  nnift  electric  pruci-Ns,  Some  booka  that  men  will  not  lirt  A\t  kan 
been  the  result  of  lengthened  toil  troubled  by  many  a  uiiteruhle  Auk 
and  delay.  The  record  of  Carlyle'a  cxperienee  suffieieutly  illuilnta 
th«  truth  that  lher«  is  no  neceaaary  relation  bvtwecn  rapidity  »f  in- 
v«ation  and  cxrcntion  and  artistic  value  of  rr^iilt.*  Much  dependin 
the  paning  iumkI,  more  still  on  the  tcmpenuncnt  of  iho  indivi'ial 
utiat.  llierf  are  ulhvni  bc«ide«  Cariylc  to  whom  spiritual  partnHliM 
has  been  largdy  an  experience  of  auffering,  the  pangs  being  but  tanlj 
submerged  in  the  large,  joyous  conscioosDeea  that  a  new  idea  u  bm 
into  the  world.  And  when  this  is  so  thcr«  is  another  kind  of  ttrUi 
on  the  mental  machine.    The  struggle  wilb  intelli-ctual  obstacle,  tb 

i  fierce  paonionalo  rvitolvo  to  come  in'a  Rfine  which  every  stndtnl  £>• 

Lperienees  in  a  hnmble  way,  becomes  Bometbing  for  the  spccutw  ta 

'  tremUfl  aL 

la  it  atuprising  that  such  slates  of  mental  stma  and  storm  sbonll 
afterward  Jravo  tho  subject  exhausted  and  proaUate?  The  viU 
exoitemeut  of  production  is  apt  to  dull  the  sense  etill  further  to  tW 
prmaio  enjoymenta  with  which  ordinary  mortals  have  tocontcni  lictt- 
•clvea.  More  than  this,  the  long  and  intense  prcoccnpation  with  (W 
things  of  tho  imagination  ia  apt  to  inducv  a  certain  li^tJiargy  utl 
stupor  of  tb«  iicnjie*.  in  which  the  sharp  outlines  of  n.-ality  art-  eflartd 
in  a  misty,  dream-like  phuntiumngoria.  The  reader  of  CarlylL-'s"M*t>i- 
oirs"  need  not  be  reminded  how  plainly  all  tbia  appears  in  his  «f«- 
rieneo.     Even  the  warm  and  gladdening  ray  of  dawning  pr«»i*ott 

I  fulcd  to  cheer  him  in  these  hours  of  epiritual  eoUapso.  And  he  d- 
clatms  in  one  place  that  there  is  no  other  pleiwure  and  pouemoB  (w 
him  but  that  of  feeling  himself  working  and  alive.f 

*  X.  Jol;  nWitrsiM  til*  suno  to(t  by  tbc  cxpwfcaw  of  TcJulra,  ■  B*nH>  nB«^ 
^pU(|i>«,"  Nortmbn.  ISSl,  pp.  (96,  «»T. 

f  "  TWmiM  CsrirV,"  Tot  II.  p.  128.  PtoUblr  m»  wa#on  mbf  (lalnim  m  "^ 
•how  norbiil  inental  tnU«  b  that  In  Ibnrcue  llio  fuB«Uon  of  UaseawBasHmfer* 
•omideMtf  oiatlMrnB  hj  ibe  wd^t  «f  haapwUon.  h 
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In  addition  to  tl>c»«  adverMi  forces,  which  hare  tbvir  ongin  in  tho 
/OEDiuoa  conditions  of  tho  lifo  of  genius,  (hvre  arv  olhi-nt  wlitcli,  though 
B|  constant,  prvncnt  tlirnuwlvvn  vi.*ry  frcqMiitly  in  to-openttion  with 
le  tlraL  It  \a»  u(t«ii  bveu  rtrta»rk«d  that  the  inau  of  deoidc-d  origi- 
lality  of  tUoaghi,  being  as  it  were  one  born  out  of  da«  tim«,  baa  to 
>ear  thi'  xt rain  of  production  for  a  while  imchcprtd  by  tho  smile  of 
vcof^ition.  And  when  tlicrv  i»  grcnt  ongin;ilii}',  not  only  in  th« 
dvas,  bat  in  tbu  form  of  cxprciaioii,  nuch  rccoguitioii  may  oomu  too 
lowly  to  bo  of  any  remunerative  value.  »glecl  or  ridicule  is  the 
orta  of  greeting  wliivh  the  world  has  ofteo  jfiven  to  the  propounder  of 
■tew  truth  ;  and  when-,  as  frequently  h»p[ieni<,  the  want  of  ini^tant 
Ro^ition  means  the  priaauro  of  poverty,  which  chafw  with  unuHual 
pTerity  the  dvlieato  fibers  of  sensitive  men,  we  have  a  new  and  tan* 
jderahlo  force  added  to  the  agencies  whicli  threaten  to  undermine 
I  not  too  stable  edifice  of  tbe  great  man's  mental  and  mora]  con' 
itlon.  Johnson,  LessinRi  Uurtis,  Leopardi,  and  many  another  name, 
here  oceor  to  those  familiar  with  the  Uvea  of  modern  men  of 


'  In  view  of  this  combination  of  thrcaieuinu;  Bgencios,  on«  begins  to 

Jeistond  tlie  many  diiqueut  things  which  have  been  said  about  the 

lity  of  gri-at  ^fts.    Thus  one  fiodii  a  meaning  in  tlie  definition  of 

lie  genius  given  by  Lamartino  when  speaking  of  Byron — "  3  vibra- 

of  tbe  human  fiber  as  strong  as  the  heart  of  man  ean  hear  without 

«king." 

fit  is  not  meant  here  that  even  when  all  these  destructive  elements 
pr<:34:nt  a  diHtinetly  pathological  condition  of  mind  most  neees- 
rily  ensue.  Their  effect  may  be  fully  pomiteractcd  by  other  and 
■esisting  agencies.  Of  these  the  two  most  imjiortant  are  l>odily  energy 
md  health  on  tho  one  band,  and  strength  of  will  or  character  on  the 
Kher.  Where  the«e  are  iKith  found  in  a  hipli  decree  of  perfection,  aa 
Qoctlie,  we  have  a  spiendid  examphi  of  hoiitiby  genius.  On  tho 
a  baud,  if  cither,  and  still  more  if  both  of  thcsic  are  wanting,  we 
re  a  state  of  things  wtiiuti  is  exceedingly  liliely  to  develop  a  dia- 
etly  pathological  state  of  mind.* 

[Uow,  it  may  be  ankcd,  docs  it  commonly  fare  with  the  world's 
Bllectaal  heroes  with  rotpvet  to  these  means  of  defense  ?    As  to  the 
■ieal  defense,  it  ia  known  that  a  nnmbcr  of  great  men  have  bad  a 
■i(|ae  fairly  adequate  to  tbe  severe  demaiids  made  on  the  nervon* 
ation.     They  were  men  of  powerful  frame,  strong  muscles,  and 
digestion.     But  such  robustoess  of  bodily  health  seems  by  at 
tlie  common  nile.     Tlie  nnml>cr  of  puny  and  ill-formed  met 
have  arbieveil  marvelous  things  in  intelleetoal  productton  ia 
Ct  which  hiu  often  been  remarked  on.     ^  common  an  acoompatu- 
unt  of  great  intellectual  exertion  is  defective  digestion,  that  an  in- 

^p  That  1*,  qalw  apart  from  uty  ialwritnl   pltjiksl   pmlbpiMlltoo   to   norvouj 
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gcnioDa  writer  has  tried  to  show  that  tbc  mal&dics  of  fi^itu  iaxt 
their  main  fionroo  iQ  tly8[M'p«i3. *    No  Knglbhmati,  in  thitikingof  Uiit 

rqucslJon,  GUI  fail  to  r6ucille<-t  that  tbc  ttirve  uf  liiK  oonii try  woman  whd 
liave  giveD  roost  diHtinct  proof  of  crvatire  power — Cborlgiie  BroMC, 
lira.  Jtrowning,  and  Q«of]ge  Kliot — were  hampered  with  a  phjrueal 
frame  pitiably  UDMjual  to  support  the  cerebral  Eiipenitnictur«.f 

(Anting  DOW  to  tlio  moral  defense,  the  iboaghl  at  onee  saggetfi 
itJtvlf  thai,  aooordiiig  to  the  Icdtimony  of  more  thiui  oue  writer,  genlai 
GonsisU  in  pretemalural  force  of  wiU  more  than  in  anythiog  cUa  ll 
is,  w«  arc  told,  only  the  man  with  an  iufiuite  ca]>acity  to  tJako  paiof 

I  who  ta  truly  great.    Tbo  prolonged,  inteDso  coDcentration  of  nubt 

f  which  preceded  the  final  achiovcment  ia  a  eeTcrc  exertioo  and  ttrikiBg 

[  iDMiifeatstioD  of  will 

At  the  same  limea  a  moiDent'a  UiDui;ht  will  show  qb  that  this  fr 
Uent  mratal  incpbatioa  is  no  proof  of  the  higher  <iHa]ilicB  of  will  tuk 
moral  eharscter.J  Tliv  appropriateness  of  the  old  way  of  apoaktngaf 
creative  inspiration  aM  a  ponession  is  M«n  in  the  fact  that  the  will  bt* 
little  to  do  with  bringing  on  the  condition.    "The  author,"  said  Lirf 

I  BeacDosfield,  on  one  occ3niun,  "  i*  a  being  with  a  predispodtion  wfaid> 

^  with  biin  ta  irresistible,  a  bent  which  be  can  not  in  any  way  aT««l| 
wheUier  it  drags  bim  to  the  abstruee  r«searchcK  of  erudition,  or  iitdtUM 
him  to  mount  into  the  feverish  and  turbulent  atuicmplie-re  of  imaginfr 

'  tioD."  Thia  Mnse  of  a  y«a*i-exleri<ir  preiuure  and  compoliion  tl 
attested  by  more  than  one  cbihl  of  genius.  In  some  caM'M,  more  )>tf> 
ticularly,  fiorbapo,  among  "  tone-poelii,"  wc  find  thiii  mastery  of  tif 
individual  mind  by  the  creative  impulse  arauming  the  sirihing  form  «( 
a  sudden  ahstraetion  of  the  thoaghta  from  tbc  i^urmiiodinga  of  t^ 
moment.  And,  throughout  the  whole  of  tlic  cn-ative  pK>c««,  the  wffl, 
thoagfa,  as  wo  have  seen,  exercised  in  a  ]>eculiarly  severe  effort.  Is  aol 
cxercJM'd  fully  and  in  its  highest  form.  There  is  no  deliberate  chotn 
of  ftiitivity  here.  The  man  does  not  feel  free  to  stop  or  to  go  on.  Oa 
the  contrnry,  the  will  is  in  ihia  ca»e  pressed  into  the  scrvtM  of  tbo  pB^ 
ticalar  emotion  that  strivci*  for  utleranc«,  the  psrticnlar  artistic  itnpolM 
that  is  iiresUtibly  bent  on  self-realisation.  There  is  nothing  here  of 
the  higher  moral  effort  of  will,  in  choosing  what  we  are  not  at  the 

*  R.  R.  Mtddm,  "  On  the  Inflndtle*  of  Genhu." 

t  Sfhopmh»u(«.  ia  the  pMMge*  of  tU  «™«*  alntdr  wforrod  lo^  itvaum  Is  s  (» 
rioui  inrt  cbanirtcrblia  laj  the  phj«io»1  feouli  of  g«niu.  Vi>r<su  qwius  affMitaclT 
the  rciimrk  of  LrauiuN,  (h*t  men  of  Iho  finMt  e<*>i'>*  "*'*  ""'  *  '*vl^  cmutliMiB  u^ 
I  oflcn  iiiDroi "  On  th«  otbcr  hand,  Ur.  Gallon,  in  hn  "  HiiroIIUi;  (i«Blu(,"  «nUi* 
that  Ihe  hi>roc9  of  hlstoi;  ore  U  loait  op  to  the  •rvnKP  ot  oca  In  pbjiloil  luoglfc.  V 
ia  lo  hp  rrmatltnl,  howercr,  that  the  retmocc  in  uBi«r>Uj  •Uibnea  l«  iiil  to  aiiM 
here.    Rvnlur  wnnglcn  oaa  baritf  be  tkhen  m  >«pTt*mUil<re  »t  erottlrc  pnwer. 

}  It  b  tTiJcni  (hat  onlj  spKnlatir*,  ai  dtodngabhod  from  pnnb>l  senlia.  W  iif 
tetenvd  lo.    The  nwa  of  gnM  tatMntoIln  powera  In  aJblt*— tlM  ataimaM  g^"^ 
\  and  M  tntth— n<iatn«  alll  In  llw  higbcr  and  fuUtt  mmf.     JUul  h  ku  btm  MM'*'' 
'  Aal  thwo  ois«Biiio;  inloll<ots  rutljr  cibiiNt  (MM«|lcttl  armptavA 
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iDclined  to,  snd  retiMing  the  wduciivo  force  of  oxtmnooos 
•laitwta.* 

TIkwg  fragmentary  rrmArka  may  help  us  to  unilcntanil  llie  facta  of 
tba  CUM-.  A  cvrtaiu  [iro)>i>rtion  of  gn-al  tLiiikcr*  uixi  urti«l«  havtt 
■bown  ntoral  as  well  as  intellectna]  Iieroiam.  Men  who  were  able  to 
lake  the  deetraction  of  a  &I>S.  representing  long  and  vesrisonio  re^arcb, 
■8  Newton  and  CarlyUi  Uiok  it,  must  have  liail  something  of  thu  stuff 
of  which  tLo  stonUiit  cliarnctor  is  woven,  lltu  pxlii-nt  upbearing 
against  hardship  of  tncn  like  John«on  an<]  Lefiting  in  what  giv«s  th« 
noral  roiUb  lo  the  biography  of  men  of  lettore.  Aloro  than  one  inteU 
IceCaal  IfJtder,  loo,  has  ahown  the  rare  quality  of  practical  wisdom. 
Ooetbe'a  calm  strength  of  wilt,  displaying  itself  in  it  careful  ordering 
of  the  daily  life,  is  matter  of  common  knowledge.  Beethoven  man* 
aged  jast  to  keep  hifntelf  right  by  rcKoluto  bodily  ex<Tciiii,\  Ip  Oeorg« 
Kliot  an  excpptioonl  feeling  uf  moral  rmponiihility  Hufticud  for  a  Dice 
•conomiaing  of  the  fitful  supply  of  pbyaicnl  energy. 

At  the  same  time,  our  alight  atudy  of  the  ways  of  genius  bas  fa- 
railiarlted  us  with  illustrations  of  striking  moral  weaknesses.  We  have 
seen  a  meaning  in  Rochefoacautd'H  paradox,  that  "il  n'appartieot 
qa'aux  granrl«  bommcs  d'avoir  dc  grnnds  default."  The  large  dmught 
of  mental  energy  into  tlte  ohannelH  of  imaginative  produotiou  is  apt  to 
ihkTs  tho  will  ill-provided  ia  working  out  the  multifarious  tasks  of  a 
Mnperate  and  virtuous  life. 

B  Uor  conchiHioa  is,  that  the  possession  of  genius  carries  with  it 
IpKial  liabilitiuii  to  the  action  of  the  disiotegniting  forc«s  which  cnvi> 
ton  us  all.  It  involves  a  state  of  dolicato  equipoise,  of  unstable  equi* 
libriuro,  ia  the  psycho-phyHical  organiaation.  Parndoxical  \\»  it  may 
•cmn,  one  may  venture  to  affirm  that  great  original  power  of  mind  ia 
incompatible  wilb  nice  adjnatnient  to  surronndings,  and  bo  with  pei^ 
feot  well-being.  And  here  it  ia  that  we  see  the  real  qualitative  dif- 
ference between  genius  and  talent.  This  last  means  suiH-rior  endow 
mcnt  in  re«pect  of  ttio  common  praotioal  intcttigenco  wbicli  all  men 
Jttdcrttand  and  appraise.  The  man  of  talent  follows  the  current 
B»dRi  of  thought,  keeps  bis  eye  steadily  fixed  on  the  popular  eye^ 
produces  (he  kind  of  thing  which  bits  the  trnate  of  the  moment)  And  ia 
never  goiliy  "f  the  folly  of  abandoning  himself  to  tlio  intoxicating 
Beitemenl  of  production.  To  the  original  inventor  of  Idcna  and 
Voider  of  new  fflrmH  of  art  thiit  intoxication  ia,  as  we  have  seen, 
everything.  He  is  under  a  kind  of  divine  behcat  to  make  and  fashion 
semething  new  and  great,  and  at  the  moment  of  compliance  rccka  littlo 
of  the  practical  ontcome  to  himself.  And  such  reckleBsncBs  is  clearly 
only  one  form  of  impnidenoo,  and  »o  of  mat-adaptation. 

*  m*  (s«  nf  lli«  abMiiw  of  Dlioior,  sad  the  ordtiury  oM-ptrnlion  ol  (lio  p«r*oniil 
rfi  In  anltttc  producfioD.  is  iUuitrated  further  in  llip  rapijitr  *iih  irliivh  llic  minil  cans 
oC  mA  tmcm  lis  oasprinE.  <*  BH.ce  tnen  moi  t|ui  ni  (nit  ctU !  "  luh^l  Vo1l«In<  ooeci, 
M  sNbiit  MP  of  hb  dnuMi  Mied.  Ooofp  EUot  attoiU  to  this  strange  uamsMtnsl  (mU 
bg  lo«aH  ti«r  llwrary  ebiUren. 
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But,  if  unproTtdcnt,  be  u  improvident  in  n  high  cJtiuo.  Emereoo 
and  others  baivc  tauglil  us  the  tuce  of  tlit  great  tuan.  Tim  ti-.adMra( 
a  now  trutb,  Uiv  db(!uv«ivr  uf  a  bigbcr  and  worUiicr  form  of  uliflie 
ttXpri-«tion,  i»  unu  in  advance  of  bis  age,  who,  by  bis  gtanl  exerlton^ 

L  enibl«s  the  commuDity,  and  ctcd  tbe  whole  race,  to  reach  forward  to 
a  further  point  in  tbe  line  of  intellectual  evoluliou.  lie  is  a  scout  «ho 
ridea  out  well  io  advanr«  of  the  intelleclual  anny,  and  who  by  llii* 
very  advBiivo  and  isolation  from  tbe  main  body  i«  uxpoMd  lo  qitciil 
pcrili.  Tims  gomue,  likl^  phi  la  nib  ropy  or  coiwcious  Klfnunifice  far 
utiiets,  i«  a  mudu  of  variation  of  human  nature  wbicb,  though  anli- 
vorable  to  the  oonaervaiion  of  Lbo  individual,  aida  in  tbe  evolution  of 
the  Hpetiea. 

]f  this  b«  a  sound  view  of  the  nature  and  oocial  fnnctioo  of  (he 
man  of  gvnitu,  it  nay  teach  more  than  one  practical  Irason.  Doot  h 
not,  for  example,  suggiMt  that  tlivrc  is  nxini  juxt  now  for  more  na- 
sidoratiou  in  dealing  wttb  tlio  inbnniliea  of  great  men  ?  There  if  no 
seed  of  exonerating  intellectual  gianta  from  the  graver  human  teqiw 
flibiltties.  We  do  well  lo  remember  that  genius  has  its  own  epeciil 
r<.-t<pon.-<iltilitiO)i,  that  noUeMt  oAliffe  hi'Te  too.  At  the  Hame  tintowt 
shall  do  well  al.to  to  kn-p  in  mind  that  Uiv  life  of  inlelleRtnal  cmtioD 

flias  ita  own  peculiar  bcct-tmcntM,  and  ibat  iu  tbe  very  ta.ik  of  fulfilbos 
bis  high  and  ctuineotly  humane  mission,  and  giving  tbe  world  of  ba 
mind's  best,  the  great  man  may  become  unequal  to  lbo  scaallcr  forti- 
Itidm  of  every-day  life.  To  judge  of  the  degree  of  blanicwortbintu 
of  faults  of  temper  is  a  nice  operation,  which  may  even  LronMvad  tto 
ability  of  a  clever  ai»d  practiocd  eritic.     Perhaps  the  temper  ruuu  ip- 

I  propriate  lo  the  contemplation  of  genius,  and  most  conducive  lo  f«t- 
Rem  of  moral  judgment,  is  one  in  which  revereneo  is  softened  by  fo- 
Honat  gratitude,  and  this  last  made  more  completely  human  by  a  toott 
erf  regretful  pity. — Sintte^itA  Centwy. 
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AN  EXPERIMENT  IN  PRQIART  EDUCATION. 
Bv  Da.  MABV  PUTNAM-JAOOBL 
I. 
modem  times  education  lias  been  recogniznt  to  be  somclUsI 
•1-  more  than  an  elegant  luxury,  designed  exrluxively  fur  tbe  Iwosfi 
of  tbe  *'  u)>pcr  cloMMS."     It  is  a  force,  and  a  potent  and  indt*]xitaUf 
means,  not  only  for  the  training  hut  for  the  evocation  of  fomsk   It  ■* 
kable,  not  only  to  convey  information,  but  lo  inereaoe  power.     It  i»  n** 
ximply  a  social  convention,  but  a  real  means  fnr  attaining  real  v^ 
Tbe  final  cnd«  of  c^Iucation  are  ofliciency  and  Dipofv.    The  tnlucri^ 
L,per»a»  is  be  who  knows  how  to  get  what  be  waut^  and  bow  it  v^jij 
it  vben  be  has  got  it. 


Ay  EXPERIMEXT  AV  PRIMARY  BDUCATIOX.    469 


Then  »  "bighpr  r<lncntion  "  is  dpinuidH,  for  any  ctaRS  of  jtersoos 
wonii-n — il  ini^xnA  tlint  it  biu  Wiromc  Hvxtrahli;  (o  train  their  fac- 
I  for  raore  difficult  work  tbsn  that  traithionaily  assigned  lo  tlivtn, 
'  that  it  is  desirable  to  enable  tbem  to  get  more  eajoymenl  out 
f  any  work  that  tti«y  do.  TIhi  hocmmuj  coirolatirp  of  th«  posseaaioD 
f  powrm  is  the  op[iort unity  for  iJicir  pxcmiw.  Tli"  t-xiHtirncv  of  a 
tf^gor  <-l3M>i  of  cff^ctivi-ly  irducaK^d  wumon  must  inercaHi>  tbi-ir  demand 
^ft  larger  cbara  in  tliat  part  of  the  world's  work  whicb  requir 
aed  li)tcUt|^nc«.  Of  this,  lileralore  and  other  art  is  one  and  only' 
:  portion.  The  work  of  tbe  profneions,  of  Ibe  upper  regions  of  in- 
■try,  commerce,  and  lioaoce,  lh«  work  of  i>ci«Dtilic  »nd  of  political 
f«,  is  the  work  appropriatu  to  ibc  int<^'lligcn«c:t  which  bnvc  provod 
temselrcs  espial  to  a  oourw  of  training  at  once  complex  and  »crere. 
.  perron  drwtined  to  receive  a  ciiprrior  odueation  ia  expected  to  d«- 
tlop  more  vijioroua  nn-ntat  forcfr,  to  have  a  lai^er  mental  hoiiion,  to 
Mdle  more  complex  masses  of  ideas,  than  another.  From  the  be- 
raning,  therefore,  he  roust  not  merely  rcceivu  autful  information, 
at  be  habituated  to  |H-rform  difficult  mental  operations,  for  only  in 
^a  way  can  the  sum  of  menial  power  bo  increased.  Tbe  order,  ar 
aent,  and  se<|ueDe«  of  the  ideas  be  acquires  must  be  as  c»refal!y1 
led  ax  u  the  wIectioD  of  the  ideas  Ihemselvcn,  because  upon  this 
'  and  internal  proportion  bin  mental  borixon  dependa.  Uv  must 
trained  in  fcatH  of  »nKtained  attention,  and  in  (ho  collocation  and 
tion  of  elementary  ideas  into  eomplex  combt nations.  Sinco 
gbstractiona  from  sense-perceptions,  be  moat  be  exercised 
BCqnintion  of  accnrati^,  rapid,  far-reacbing,  and  delicate  sense 
tfccptionx,  in  ihfir  mcmorixation,  and  in  the  representative  iroat^ina- 
whicb  may  ri-call  them  at  will,  and  be  able  to  ab«tntct  from  th«>m, 
or  IcM  remotely,  ideasL  Ilabita  of  rich  ajt«ociation  of  ideftA 
be  formed,  and  of  pleasure  in  their  contemplation.  And  very 
mo«t  bff  olTerwJ  to  the  child  problems  to  be  Bohefi,  either  by 
t\y  menUl  exertion,  or  by  that  combined  with  manual  labor.  And 
lia  care  mnnt  be  taken  for  girls  m  well  xf  for  boys,  so  soon  as  it  is 
jdhIt  atcrecd  that  girls  may  be  admitted  to  a  Rgperior  a.*  well  a* 
primary  education. 

'bo  first  intellectual  facnilies  to  be  trained  are  perception  and 

lory.    The  aubjecia  of  the  child's  first  studies  should  therefore  be 

Btcd,  not  on  account  of  their  allimatc  utility,  but  on  aecotmt  of 

ejr  inSiienee  upon  the  development  of  them  faculties.     What  sense 

jere,  then,  in  beRinninjt  education  with  inntraction  in  the  .irlit  of 

ling  and  writing  ?     If  literainre  were  the  main  bminesx  of  life,  or 

Wfts  St  one  time  stipposed,  education  meant  nothing  else  but  ac 

lutance  with  lilcrnJurc,  there  would  he  some  logic  in  the  extraor- 

ry  prominence  hahittially  anHigne^l   in   ednealion  to  the  Htody  of 

lea  of  literary  expression.     But,  from  (he  modem  stand-point,  that 

cation  means  mcb  an  anfolding  of  the  faoullic*  as  shall  put  the 
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HDLDct  into  the  widest  and  most  effective  rel&tioii  witli  the  entire  world 
f^t  thiDgfi-~«(>iritaA]  and  maU-riul — tbcro  is  an  oxqaielte  absurdity  in 
the  time-bonorud  method.    To  Ntudy  wordtt  bi-forv  tlitnga  tcuda  to  im- 
press t)ic  uitiid  with  a  laud  belief  in  ibeir  sii)i«nor  iiuporlancc    To 
■tndjr  fxpreeaioQ  before  subjecia  of  thought  have  l>e«o  accumulated, 
in  to  cultivato  the  babit,  always  |*r«va]eDt  in  civilized  life,  of  lailciag 
fluently  without  having  anything  to  tAj.    To  direct  attention  to  wU 
of  arbilrary  «!giM  b^fon)  attention  ban  boso  trainml  by  cont«n]{>latk« 
I  of  rati  obJL-ctii,  tcacbra  the  mind  Ut  plac«  ooaTinitionul  aitd  contingrat 
[facta  on  the  name  levt^l  with  nec«warjr  trullia.     ^Vc  thus  wealivQ  lo 
advance  tbo  poivcr  of  belief  in  oeceaeity  and  reality.     Witboutnxh 
power  tbv  mind  bcconuts  incTitabiy  the  prey  to  a  skepiiciBm  genenled 
muvh  Itua  by  oontradiotiooa  iu  tbv  out«ido  world,  than  by  tb«  wcakncM 
Lpf  its  internal  orj^anisin.     What  other  rcHuU  nbould  logically  b«  pro- 
Fdoced,  wbeo,  to  tho  opening  mind,  a*  it  luniH  tr^agerly  lu  thi,!  wondccfi' 
world  in  which  it  awakens  and  finds  il««^f,  we  offer  for  contemptatioi^ 
«x«rdse,  and  earlivnt  nutttonaDoe,  tbo  alphabet,  the  aVwtrnse  structure 
of  words  to  be  spelled,  the  gramnuir  of  M-ntcncfs  to  be  constmeil,  the 
complex  gymiiUKtics  of  copicii  to  bo  writttm?    When  to  tho  r< 
writing,  spelling,  graiBinar,  and  compo^lion  in  Knglisb,  we  u^..:  :_ 
of  slmiUr  exercises  in  two  or  three  other  languages,  we  evidently  dr 
Lscribe  the  education,  first,  of  the  children  in  our  public  ivctiools,  ticH 
FoF  those  of  tho  so-called  "  upper  clasM?H  "  ;  and  show  thiit  all  is  a  pro- 
longed Study  of  words. 

Words  aru  fowilit,  which,  according  lo  the  uodenlaitding  had  of 

them,  are  a  heap  of  meaningleas  stones,  or  the  incarnation  of  a  hj- 

^on«  life.     When  the  child  has  once  learned  to  handle  present  oiiit- 

rcncef,  he  will  be  prepared  to  understand  tbo  reflections  of  a  past  liff 

iu  langnagfi.     When  ho  baa  hod  aomo  oxperivnce  in  framing  coniploi 

L  •bstraoliofu,  he  can  Uicn  appnviatc  the  coniplea  alwitractiona  oT  »]i«K^ 

^Bol,  until  tlien,  laiigungv  idtould  not  be  to  bini  an  object  of  ihoagl)ti 

bat  only  an  organ  uf  thought.     It  is  not  to  be  driven  into  hint,  M 

only  out  of  biro,  through  the  urgent  conscioosncM  that  sotnvtfaivg 

mtiflt  bo  said.    The  inflection",  intonations,  and  emphasis  of  tfun^ 

ini.U'rc<l  or  written — and  which  include  grammar,  rhetoric,  puaoH* 

r  tion,  style — muni  arise  •pontan«otaly,  as  luilural  clothing  of  the  iJ**! 

which  insists  upon  making  itself  understood.    An  idea  which  b  «<* 

salScicntly  vivid  in  the  child's  mind  can  hardly  fail  to  "  elimb  to  * 

[form  in  (he  grass  and  flowers "  of  picturesque  bahy-spewih.  ^_ 

I       On  this  principle  it  might  be  useful  to  precede  study  of  ei[ll^| 

'spoken  or  written  langtingo  by  study  of  gesturen  and  sign*.    M  ^^ 

ovenis,  in  my  own  ex|MTimonl,  the  child  was  taught  algebraic  sis' 

ass  means  of  concisely  expreHning  certain  relations,  long  before  ib^ 

ftttempt  wai  made  to  learn  bow  to  write,     lints  tho  important,  foD^ 

tmental  tdcA  was  early  conveyed  to  her  mind  that  all  arta  of  rxpnsi** 

'  were  aubordiiiato  in  importance  to  the  subject  expressed.     DeUta""   J 
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arts  of  fixprcMtioti,  which  is  pqnivalont  to  the  Bttidy  of 
betoric,  an<l  »lyle,  vrus  rcsi-rvwi  ninil  after  many  ycjire  of 
iiigi  Hhould  fakve  accumuluioi)  improimionit  anJ  \Aina  wliich 
ily  sought  an  outlet.  Furtbi^r,  the  child  was  taught  to 
implo  combiDatioDfl  of  lines  for  many  monUtH  before  att«mpt- 
ilck  Whvii  thiit  difficult  and  complex  niuscuUr  cxorciso  was 
id,  she  Ixigun  it  with  aiiuMiiil  vA*r;  mid  in  a  fvw  wvcIcm,  at  tho 
ktlreiady  oommandeil  a  linn  and  legible  handwriting.  Vap- 
Rr  the  aame  purpose,  no  B«t  copy-book  was  used  from  which 
us  sent«nc«  could  be  imitated  ;  but  the  child  proceeded  at 
tUixo  the  art  of  writing  in  precisely  the  same  way  that  hu- 
[donv  in  piuoJng  from  barliarism  with  spoken  truditiong,  to 
twith  a  recorded  hiMory.  Slio  ri>cordv<t  at  find  with  prinKid, 
jilh  script  charactcTS,  the  history  of  a  group  of  hyacinths, 
llopmcDt  she  watched  from  birth  to  death.  The  writing, 
bpellcd  to  ho  carefully  dotio,  was  rccogniatcd  as  no  end  in 
means  to  prcwryo  a  counocte<]  history  of  a  scries  of 
^  events,  otfaerwiM  liable  to  lapae  into  oblivion.  Hie  art 
approached  as  all  arts  should  be,  ivom  the  stand-point  of  its 
jU,  and  tended  to  place  itself  in  tho  same  rt^^lativc  position  iu 
Bind  that  it  bad  occupied  in  the  real  history  of  the  world. 
'  tbo  pMfaologtcal  conditions  of  writer'i  cramp,  nod  of  tbe 
aim-leaions  which  linr«  *n  roorvelonsly  diatcctcd  tho  fa<^ 
Kprehending  verbal  and  written  signs,  has  r<?vealed  a  hith- 
8l«d  complexity  m  the  muscular  movements  involved  in 
of  the  ntental  processes  necessary  to  language.*  The 
not  yet  modified  the  glaring  crudity  of  the  educational 
hiclt  pcrni.it  in  tx-ginning  menial  tniningwitli  a  forced  drill 
iplex  procees«H  and  gymnaatica. 

ch  ahstracliona,  the  highest  conquest  of  the  mind,  but  tbe 
eot  of  the  visnal  conceptions,  which  are  its  earlieet  Eponto- 
ieretncnt,  should  b«  the  first  object  of  oyswmatio  training. 
^>Iors  are  thn  eleinenlaof  all  visual  impreaaions  ;  and  thcM 
sOBceptible  of  a  scientific  classiScation  which  can,  from 
ig,  be  rendered  appreciable  to  the  child.  It  is  npon  forms 
B,  therefore,  that  both  perception  and  memory  must  fint  be 
KTbu  vi«nal  imprcMHion  should  bt^  amplified  up  to  tlie  point 
Mh  able  to  6x  iis«lf  on  tbe  mind  by  its  own  roomcDtum ; 
Wtbont  conscious  effort.  When  the  mind  has  accumnlated 
If  reminiscences  which  can  not  bo  forgotten,  it  will,  by  so 
ve  enriched  its  strncture  and  enlarged  its  furniture.  It  is 
BtH  for  voluntary  efforts  at  recollection, 
npllliralion  of  tlio  imprfS*ion  is  effectc<l  in  two  ways  :  I.  The 
a  may  be  associated  with  an  action  on  tbo  part  of  the  child, 

till, "  Suxnagcn  ilcr  ^rKlM"  i  abo.  Uohtbeltn  on  "  AphMte"  ("  Brthi," 
Tkc  Bteiatan  o«  tbr««  l«o  nb}wU  ii  kItmiI;  Iniincsuo. 
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M  when  b«  arranges  bniMing-bloclu  into  defiailu  forms.     3. 

oailincs  of  Uiu  object  iUelf  may  be  magnified,  and  al  Ibi-  same 

rougbcDcd,  by  being  copied  with  BtickH,  as  may  be  done  in  the 

Mterapis  at  uap-dran-ini;.     'ilie  copy  substatates  a  schematic  ont 

for  the  real  ono,  btit  by  tfa«  very  fuel  bknds  a  mcntnl  conception ' 

tltesimptc  Tisnal  imago.    Thi»  necrMity  for  ampltficatinti  ia  Teryj 

portant,  and,  aa  it  ««em«  to  me,  very  often  ovtrluoktx).     It  is 

in  accordance  with  the  pbyniological  law  in  neiiro-dyiiainiot,  tlu 

atimiUatJD^  impivaaion  must  vary  in  intensity  inversely  to  the  i 

bility  of  the  norre-clement  to  be  impressed.    Tbe  more  developed  ami 

LTij^orouB  ibe  mind,  the  Blighter  tbe  object  that  i»  perceived  and  re- 

Fmcmbcri-d  ;  and,  iin  Mr.  Froude  rcmnrkH,  m<^n  of  genius  always  bar* 

trnactou*  memories.     Conversely,  the  relatively  fe^'blv  mind  of  the 

young  child  requirtrs  a  large  object  to  awaken  ila  prebennilv  facult 

If  the  memory  of  children  for  what  has  once  impressed  them  is  ofl 

Remarkable,  it  is  because  the  infantile  period  of  mtntal  deveb 

nwm  much  analogy  with  the  character  of  grnititu 

It  seems  to  me  that  for  several  yearn  no  ab«1racl  utatemirnts  thnolJ 
utw  made  to  a  child,  except  Hucb  as  may  be,  at  lea^t  whematically,  n^ 
peBeDt«d  by  tangible  objeclK,  and  at  every  nen-  |>oint  of  even  advaMwd 
stadics  recurrence  to  eucb  schcmas  may  be  usefully  made. 

Perception  and  memory  should  be  ind!««olnbly  awociated.    There 

are  two  prevalent  errors  of  method  which  I  have  noticed  *.  to  ex]t«<l 

a  child  to  remember  what  it  has  never  perceived  ;   and  lu  allow  >■ 

to  perceive  without  any  systematic  representation  of  the  object  ia 

memory.     In  tbe  earliest  training,  contemplation  of  an  object  is  ioMf- 

I  tciont  to  fix  its  outllnM  on  the  mind  :  it  mtiKl  bo  handled  as  wdl  ■* 

ItccD.     In  my  own  cxjH-rimrnt  with  a  child  of  four,  Froebel's  bnildine- 

Eblodcs  wore  nsed  to  consinict  definite  modcU ;  but  these,  once  fraiaol 

»ir«fe  repeated  from  memory.     Sometimes  the  details  of  an  cicitbg 

story,  as  that  of  "  UlDe-Bean),"  vere  associated  wiib  the  different  d^ 

tails  of  the  model,  w  th.ii  these  were  more  vividly  n-mcmbcn'd. 

By  bnihling  in  Hncctwuimi  the  difTercnt  rooms  in  which  tbe  varictf 

nets  of  the  tragedy  were  supposed  to  tiave  occarred,  the  child  Icanwl. 

'on  tbe  one  band,  mathematical  outlines  ;  on  tbe  other  band,  to  mneie' 

her  history  by,  in  a  dc^pr^e,  acting  history  henelf.     'Flic  principle  li 

this  method  is  applicable  to  macb  more  advanced  studicii. 

Prwiilcnt  Hill,  in  his  eloquent  little  book  on  the  "True  Ordwrf 
Studies,"  ninphfttieally  insists  on  tbe  necessity  for  a  selection  of  slu-li(* 
L  which  differ  widely  from  the  conventional  programme.  *•  We  nw«l* 
rto  oonficioaxnesa,"  be  observes,  "ihroagh  the  fact  of  moiion  wilick'^ 
veals  to  ns  an  outer  world,  and  n  univcpso  of  space  and  time  in  wlW" 
that  world  of  matter  move:!.  Tbnco  space  and  time  relations  an  t^ 
earliest  objects  of  distinctly  conscious  intellection ;  the  flnt  nhj«* 
concerning  wliich  our  knowledge  takes  a  Fcientifio  form,  "nils'* 
true  of  the  race,  and  it  is  true  of  the  individoal.     Before  the  chiU  k* 


a-V  BXPSRIMEXT  IN  PRIMARY  EDUCATION.    473 

a  clearly  intellectoal  life  on  any  other  «abjcct«,  it  attsins  a  very  defi- 
nite power  to  distinfjubh  the  square,  ihocirric,  the  oval,  the  spiral ;  and 
al»o  to  recogDUo  tbc  rhythm  of  vvn«  and  mtuic.  Out  of  sjiaoG  and 
time  ariito  through  the  HuggMtions  of  the  material  world  three  prinn- 
ImU  Acienved  :  gcomciry,  anltiinctic,  algehra.  In  considering  sparo  we 
are  led  to  imitate  the  act  of  the  Uivine  Intollecl,  which  has  geomc~ 
trized  from  eternity.  Geometry  ih  the  earliest  and  Kimplnt  of  all  po*- 
ubie  Bciencwi."  The  writer  jmH-ec'ls  to  point  out  thut  "the  ■.■arlical 
sbatraction  from  the  idea  of  form  is  that  of  number,  and  out  of  this 
idea  lit  evolved  the  earliest  of  the  truly  abstract  scteocee,  oamely,  arith- 
metic. But  because  thia  science  is  based  upon  an  abstraction,  and  not 
upon  a  direct  perception,  it  should  bo  mmle  to  follow,  and  not,  w  \* 
usually  the  cas^  precede  geometry.'*  Agiiin,  "Umi  i-ariieiit  saggeBtions 
of  motion  reveal  to  oa  time  a«  well  as  Hpacu.  But  itpace  is  external  to 
the  mind  ;  time  enters  into  our  spiritual  consciousness,  and  ntesaorefl 
owr  flow  of  thought," 

To  thU  might  be  added  the  anatomical  considenition  that  the  for- 
mation of  space  conceptions  is  the  function  of  the  cerebrum,  from  the 
^^mpreBBtons  fiiroiahed  by  the  optic  nerrc ;  while  the  conccptiomi  of 
^fbne  are  elaborated  En  tlio  oerchcllum  from  the  experience  in  saocei* 
'  noD»  of  events  furnisiheii  by  the  auditory  nerre.  Sgiace  conwptionn  aro 
objective,  static  ;  lime  conceptions,  from  the  beginning  suhjcctire,  are 
at  first  BUcceMiFe,  then  beeome  progressive,  finally  causa),  dynamio — 
when  the  conception  of  caniie  arises  from  consideration  of  the  sum  of 
antecedent  evenlo.  Thus  this  second  series  of  conceptions  soon  im- 
pinges npon  moral  considcraiioiu  ;  the  first  remains  within  the  Mphero 
of  pcrceptiTC  intelligence.  To  space,  or  optic  nerve  concepliontt,  be- 
longa  symmetry ;  to  time,  or  auditory  nerve  coneeptiona,  belong  har- 
mony and  rhythm. 

e  These  ultimate  ramiBcationa  of  the  primary  psychic  phenomenon 
must  be  held  in  mind  at  the  moment  of  beginning  to  systematixo  the 
visual  and  auditory  porreptions  which  lie  at  their  basis. 
All  object'lc-aching  may  lie  made  uwful  as  a  means  of  training  to 
^dependent  observalion.  But  the  ^tndy  of  ordimtry,  i.  e.,  of  complex 
object*,  is  neceaoarily  empirical,  whercsM  geometric  forms  can  bo  at 
once  submitted  to  scientific  generalieations,  can  tlicnrfore  at  once  initi- 
ate the  child  into  Mricntifio  method.  I>r.  Hill  recommenda  the  study 
of  geometry  to  bo  In'gun  at  the  age  of  eight.  The  child  upon  which 
my  own  experiment  was  performed  bt-gan  the  study  of  geometric  ele- 
^BnmU  before  she  was  four.  Some  detail*  of  her  e<lucation  may  per- 
^Hmp>  be  quoted  as  the  best  way  of  illustrating  certain  aluitract  prinoi* 
^Kplcs.  At  the  age  of  four  and  a  half  she  had  learned  the  following 
'elements:  straight,  curved,  t>lanling,  and  half-slanting  lines,  also  to 
dlatingniab  pcrpcndionlar  and  horizontal  lines,  and  to  draw  eitbor 
straight  orcurvcil  lines  parallel  to  each  other.  She  was  well  acquainted 
the  triangle,  equilateral,  isosceles,  right  angle,  and 
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Hcalene.  She  knew  a  rectatigle  and  a  Bqnare,  and  tbo  rcUtiona  tg 
of  the  sUntiDg  and  balf-tiluiititig  Udo.  Slitt  knew  atto,  and  wok  vspo- 
cUJif  fond  of,  the  tra)>cx!um,  tnipi-xoid,  lti<:  p«iilag(>n,  hcxagun,  vtc, 
tbo  circk-  aoi)  »unu<drc)e ;  atid,  in  auUd  tiguree,  knew  ike  oab«  and  tu 
■jiparcnt  reUUions  to  the  square.  Sli«  did  not  merely  know  th«  nana 
of  these  things,  but  to  h«r  eye  the  whole  pcn-eptiblc  iintvcrse  arranged 
itself  BpontnticuuRly  into  tliiiio  funi]atn<-nlul  funnK  ;  for  nhv  was  tnow 
tantty  disi'iiUtiigling  ibcni  fruni  the  euni)>lex  appearance))  of  siirmuDd' 
ing  obj(!Ct«.  Thus  a  lionw- rail  road  iolerutted  her  «h  xn  illuetration  of 
paroUd  straight  lines  which  never  met,  the  marks  of  oarriiigo-wbcci* 
aa  parallel  ciir^'cd  lines,  the  marLs  of  horseshoe^  as  "di-jir  liiile 
curves."  Slie  leaniod  that  tbo  currrd  line  was  the  line  of  living  thingSi 
aad  that  Ktraight  Itnva  K-longed  cxdusirely  to  ailificial  ob}e«tA.  Al 
^dinner  tlio  divided  Iiit  eakc  into  eqnitrcii  or  cubes,  and  made  (fenta- 
P^nH  and  octagons  with  the  knivcN  and  fork*.  Sbu  li^jirrii-d  that  by 
iooreasing  the  number  of  »idi-H  a  pluie  figure  gradually  progresstd 
front  a  triangle  to  a  circle ;  and  thus,  on  first  seeing  a  cylinder,  at  ddc« 
oonipnrod  it  Co  a  circle,  because  "  it  bad  ever  and  ever  eo  many  aide*," 
and  not  to  a  pri«m  with  w  hich  tbo  superficial  rvscmblanoe  might  1m 
SuppoH^l  to  be  more  i>triking. 

The  habit  of  looking  for  the  forms  of  lutings  led  the  child  to  tb« 

■pontaneous  obser>'atiou  of  the  alpliabet,  which  she  taught  henflf  hy 

iiMeMMttJy  copying  the  letters  until  ebe  was  familiar  with  them.*    It 

vaa  at  this  time  that  her  education  devolved  upon  tne,  and  I  began  to 

effect  tl>e  transition  from  a  simple  descriptive  study  of  geometric 

forms  toward  some  conception  of  ihitir  DooMStkry  relations.    j\t  fini 

the  purely  dcscriplivo  ntudy  of  geometric  forms  was  oontinned,  arni, 

for  sevt-ral  mnnths  and  by  the  h<:dp  of  wooden  models,  <-xtctidi->i  (rum 

piano  tosoltd  figures.    Later,  when  she  was  five  and  a  half,  some  oecw 

sary  relations  were  taught.    Thus  ihe  child  learned  that  tjiree  was  tbc 

smallest  number  of  strai;;lit  lines  wliioli  could  include  a  space,  by  huilil- 

ing  with  colored  sticks  an  imaginary  fence  around  n  firlil  in  wbidi  ) 

-goat  was  to  be  inclosed.     It  was  obvious  llial,  when  only  two  vidts  of 

■ihe  fence  were  completed,  the  goat  would  be  able  to  ma  out  aii 

fcrreak  all  llie  dtfttrnclion  in  the  garden  which  mif;bt  be  anti- ' 

Etrom  a  reckleits  and  unrestrained  goat.     An  indistiolubliii  aeRoci:*: " 

ideas  was  thus  establiabod  belwe^'ii  a  goomctrio  necessity  and  tbalofn 

of  ovenl«. 

Tbo  mgoikI   axiom  tanglil  was  the  equality  of  any  two  objnro 

farbioh  were  demonstrably  eqnal  to  the  same  third.     Hiis  was  Ivonml 

^rben  the  child  was  five  years  old  ;  and  illustraled  in  the  first  pLuc  l>r 

its  applicability  to  the  solution  of  problems  otbcrwiiiP  insoluble.  Tbu. 

if  it  bccnmo  necessary  to  compare  the  height  of  two   gtrh,  one  "' 

whom  lived  in  Syracuse  and  the  Other  in  Doaton,  hut  unable  to  TV* 

*  tliis  ftnt  Tear  of  Ihe  dulil'i  «d<M«tlaii  vsi  estiM  on  la  \h»  K.ioA*nWa  -4  '<* 
WslUm. 
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••eh  ollwr,  a  common  measuro  wati  Euggcatcd  in  ttiv  penmi  of  m  lliird 
eiii  living;  in  New  York,  of  mora  [ioripjiti:Uo  liabiu,  aud  able  to  Uu?fll 
fK>m  one  place  to  anotlirr.  By  tlit!  &ame  dovice  tbo  l«sser  difTiculty 
was  avercome,  of  ooni]>!»iiig  lUe  leugtb  of  a  floor  and  tbo  cvihiig  of  a 
room  tbroagh  lliu  medium  of  the  wall.  Ultimnlcl)-  ibu  prublt-ni  w»8 
Uloatrated  by  the  lesH  conapicuons  mechaniRriDi  of  colonxl  iitick«,  umI 
theu  the  first  algcbraio  signs  of  rqaality  ftiid  inequality  were  taught, 
thus  preceding  all  knowledge  of  wriling.  When  the  ides  had  been 
thus  copiously  illu«tnUc<i  and  pufecily  grasped,  the  verbal  axiom 
("  tilings  eqiial  to  the  same  things,"  etc)  was,  by  exception,  givpo,  and 
learned  with  ease.  Thin  was  proved  by  tlio  child's  remark  on  on« 
occasion  of  applying  the  aiiom,  "I  knew  what  1  was  then^onitig." 
In  a  similar  way  were  taught  soma  other  axioms— thus,  that  equala 
being  added  to  cqnaU  the  whole*  ate  equal,  and  that  the  whole  is 
equal  to  tha  sum  of  its  parts.  The  last  axiom  was  illustralnl  grapbi- 
oally  by  obscrration  of  a  large  complex  fungus  wbieh  ihc  child  \ux\y 
pcned  to  pick  up  during  a  walk,  liach  part  waa  apparently  inde- 
pendent, yet  ao  inseparable  from  tbo  wfaolo  in  which  it  inhered,  anil 
the  whole  WM  so  obvionaly  composed  of  these  aggri'gatod  •i-gments, 
that  cbe  axiom  in  qucation  secmod  to  Uio  child  Mniply  (IcniTiptive  of 

Bthe  object. 

'  Thus  tbe  mind  was  early  initiated  into  the  Kct^nition  of  necessary 
truths,  however  few,  Icat  otherwise  it  should  never  acquire  that  sense 
of  reality  and  necessity  which  is  essential  to  all  forcible  mental  and 

» moral  action. 
At  the  beginning  of  the  year,  the  obild  being  fonr  and  a  half,  the 
■tody  of  elementary  colors  was  added  to  tlial  of  form.  It  wac  begun 
logically  with  observation  of  the  rainbow,  Hie  child  viia.  led  to  notice 
and  distingni«h  ita  colon  in  their  regular  order,  and  subseqner.tlT  to 
r«prodn«e  thi*  order  cxjuttly  )>y  means  of  colored  sticks.  As  this  waa 
a  fundamental  observation  among  those  furnished  by  the  nnirerM  of 
things,  it  waa  eonstantly  alluwcd  1o  rt-ciir  in  difTeront  comhinalinnH  in 
the  same  way  as  the  original  tbeme  of  a  mmiiral  rtyniphony.  Thu»  at 
first  tbe  oolonid  sticks  were  laid  parallel  to  each  other  in  a  mniple 
padiage.  Subifcqacntly  the  study  of  form  and  color  waa  combined 
by  using  tlw  aame  colored  sticks  to  conritmct  angiil.ir  geometric  fig- 
UTTS  from  tbe  triangle  to  (he  deengon.  Fach  figure  consijicd  of  iwven 
of  difFef«nt  hired  and  colors,  placed  concentrically  to  cni-h  oilier,  in  tbe 
rainbow  onlor.  After  sevens]  months  a  tbird  oomplioalion  waa  in- 
troduced, by  imagining  that  each  color  represented  a  lineal  bed  of 
Aowera.  tbo  llowers  having  been  pmioiisly  gathered  by  the  child  and 
their  eolors  compiarrd.     At  this  time  solid  figures  would  be  placed  in 

•  the  c«nterof  the  innermoat  plane  figure  outlined  1>y  the  sticks,  tbns 
briDging  out  clearly  the  retationa  of  tbe  sides  of  »w\\  aoltds  to  certain 
planea.    Thus  a  cube  would  stand  in  a  square,  a  tetrahedron  or  pyra- 
^_  mid  in  the  c«^a^^ft  triangle.     This  last  case  offered  the  Mcasioa 
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tor  a  eomewtuit  wid«  reaelt  of  fnncf :  for  pictures  were 
bibiting  pyratnitU  >u  ilic  Egyptinn  l)ii>«n,  to  tmiuic  which  the  taMc 
was  Ktn'wi'st  %tltb  mq<1.  Tht-ii  lh«  diHerent  Uianglcs  wero  oulUued 
witb  Hticks,  r«pres«ntuig  eucces^ive  beds  of  flowt^n  hrrakin^  ihe 
deBoiation  of  the  d«fien — thus,  rosea  and  pinks,  then  uurigolde,  ihea 
yellun-  biiap^agonH,  jonquils,  aixl  labiimtuiiM,  then  a  bt-d  of  i^en 
k-avcs,  anolbtT  of  iHtiiwiaklon  am!  blmt  Ih-Ub,  a  eixtb  of  by aeinilis  and 
a  tvventb  of  violftta.  I'hua  lh«  entire  ciMxriw  embraced  ponccptiuoii 
of  form,  and  of  tb«  relations  of  plane  to  Holid  geotnctric  6(nm.-s,  iim- 
ceptions  of  color,  discovery  of  the  origin  of  Ibww'  in  a  prand  cMtnk 
pheaomcitoD,  utili»ilioa  of  colors  aa  one  mnms  of  I'lssNitication  in  a 
new  sc'ii-D<;e,  that  of  botany,  impressiooM  of  iH-auty  from  the  actail 
color  oouibinaiiona,  and  from  refi-rnnce,  parity  actual,  partly  from 
nu-inory,  to  the  lovely  flnwcrs  suggeiited  ;  finally,  a  lar^  itnaginatioD 
of  a  distant  land  mon:  or  less  distinctly  sDggcstcd  by  the  pjctim. 
The  exercis*  was  thus  both  orderly  and  complex  ;  it  rMjiiired  a  pn>- 
longiil  effort  of  sustained  attention,  and  implied  the  at>cociation  nf 
<]aite  a  number  of  different  idwis  into  a  single  massive  conecptioo. 
Finally,  none  of  lhi>ae  ideaa  were  repn-st^nted  by  a  lerbal  formula,  lint 
each  as  the  scarcely  removed  abstraction  from  a  tangible  object,  that 
th«  cblld  conld  freely  handle.  The  exercise  was  ibna  a  typical  illof- 
tration  of  the  methods  which  I  have  defined  tM  tuitcd  to  derelop  ■ 
higher  order  of  intclWtual  cApiuTity. 

The  Moood  step  in  the  study  of  coftmic  phenomena,  wliidi  hii 
been  beg^n  by  olraervalion  of  the  rainbow,  consisted  in  study  of  tlie 
pftinta  of  the  eonipaas.    The  child  was  first  taught  to  eonsirucl,  from 
Kinderjtarten  tablet."!,  figures  which  might  eenre  to  indic»lo  the  poidir 
of  the  compass  ;  afterward  she  was  obliged  to  recognixe  these  poinW 
out-of-doors  by  reference  to  tlie  rising  and  seUing  son.    Erery  room- 
ing  she  asecrtainml  tiw  directioa  of  the  winds  and  waves.     She  wv 
tlicR  taught  the  points  on  a  real  compass,  and  how  to  direct  bcr  eov 
try  walks  by  means  of  this  instmment.    This  was  her  fir«t  jnitbtim 
into  tbe  use  of  instruments  of  precision.     Tt  waD  gradoally^  extended 
during  the  year  by  means  of  practical  expt-rimenta  with  tlic  math*- 
matie.tl  oompans,  ruler,  spirit-level,  pulley,  wedge,  and  balance.    TV 
use  of  the  last  iustninient,  togetlier  with  that  of  raeasarcs,  giratly 
Amplified  and  abridged  tbe  labor  ordinarily  devoted  in  arithmetic  w 
learning  about  weights  and  measarea.    Tbe  child  was  tanght  tlie  ■&«• 
rie  ayvtrm  Gmt,  bccauso  it  was  logical,  beeanse  it  assimilated  nadilT 
witb  American  decimal  currcney,  and  becanw  the  mutnal  int^n-onTii^ 
sion  of  weight  and  capacity  practically  demonstrated—*,  g.,  by  tbo*- 
ing  that  a  enbie  centimetre  of  water  weighed  a  gmmme — ^prepare))  il>' 
way  for  the  great  idea,  to  come  later,  of  Hcrcntifie  eorn'l.itinn».    'Hit 
Rngliiih  weight*  and  measures  were  leamt-d  afterward,  as  hidorii* 
aecidenlK,  not  logical,  but  of  some  pnelical  convenience,  as  ptin>lr<«n- 
tingent  knowledge  (o  be  learned  practically  w  tbe  occaaoa  fttteatii 
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Hgnred  qoarU,  p«cke,  etc.,  together,  and  was  never  troubled  witb  tb« 
eenwlcw  mBinoruation  of  tabloti. 

MtKT  kiK>ir1cdg«  of  tlic  ratnlion-  and  the  points  of  tbe  compuu,  itie 
tUifd  coAuiu  nolioii  Kcquircd  wan  that  of  perspective  Tbia  was  firet 
Ivaratd  t>y  watcliing  ehips  passing  ov«r  the  water  near  which  the  child 
waa  playing,  and  observing  their  diminution  of  siie  as  th«  distanco  in- 
crea«etL  This  observation  made  a  profound  iinprcuion  upon  tbo  child  ; 
it  waa,  porhapc,  tbo  first  tinii'  Uiat  «hc  tramcd  tliat  appearaitcc*  do  not 
alwaya  romupond  to  tbe  reality  of  tiling*,  and  tliaL  aiinple  pcrceptioua 
Binst  be  eoDstautty  coutrolled  by  an  cjfort  of  tlie  r«a.Honing  inlellecl. 
A  year  later,  thus,  when  the  child  waa  five  years  old,  the  subject  of 
perspective  was  reviewed  in  a  dilTorcnt  connection.  Sbc  tri<-d  to  draw 
scabei,  and  was  shown  thu  device  by  which  a  «la»ting  line  Is  made  to 
reprcMnt  a  retreat  from  Uie  foreground  (o  a  diHtauuc.  Tbia  new  dis- 
covery proved  as  exciting  as  ihe  first  had  Wun,  and  it  waa  speedily 
tested  on  all  the  pictures  hanging  in  the  room.  Un  the  tirst  occasion, 
perspective  bad  appeared  like  a  great  and  astonishing  fact  of  the  ex- 
ternal iinircnte  ;  on  tltu  Mcond,  like  an  imnicnsc  aohicvi-menl  of  tlio 
buman  intellect,  which  had  ihuH  contrived  to  accompllBh  tlie  ap]>ar- 
ently  impossible — nainely,  the  representation  of  solid  objects  on  a  flat 
surface.  Tbe  lifting  of  sucb  large  horizons  make«  epochs  in  the  history 
of  the  intellect  1  The  study  was  not  confined  to  tbe  fomiorUncbutex- 
^t«nilril  to  obMirvation  of  the  cllect  of  liglit  and  sliadc— the  <larkne!«i  of  a 
Itug  nirfaee,  the  hrightoeia  of  the  neare»t  point  of  a  spherical  sur« 
,  etc.  Then  the  child  reproduced  these  effects  in  her  own  drawing. 
'  At  this  time  the  child  began  tbe  study  of  geogrspbical  maps,  as 
another  method  of  cnipbasixing  spsoo  oonoeptions.  For  so  young  a 
child  the  diNWCting  map  was  much  aimplcr  than  would  have  been  tbe 
attempt  to  make  actual  aurveya  of  familiar  localities,  as  is  sometimes 
recommended,  lliese  were  deferred  till  a  little  later.  By  the  aid  of 
the  diHsecting  map,  the  child  learned  the  outline  of  each  of  the  Cnited 
States,  ao<l  ihcir  exact  relations  to  each  other,  while  still  quite  unable 
to  TMu)  the  names  printed  ujton  tho  models.  In  patting  the  map  to- 
gctbcr,  the  GomiMua  waa  again  brought  into  requisition,  and  the  table 
00  which  tbe  map  vaa  conslmcted  tnrne<)  until  it  faced  the  real  north. 
The  relative  situation  of  place:*  was  always  learned  by  reference  to  the 
ooinpaas,  and  not  by  arbitrary  signs. 

With  so  young  a  child  it  was  impossible  to  associate  much  leal  in- 
formation with  Uieae  unknown  xlalcs  whose  geometrical  outlines  she 
BtudiisI ;  therefore,  every  facility  waa  offered  to  i-Ntablisli  asEociattoaa 
of  fantasy,  either  witb  the  shape  of  tbe  pieces  or  with  the  niimeM,  a«- 
aoolation  which  the  child  usually  discovered  for  herself.  Thus,  she  dc- 
Bcribed  Virginia  an  a  kneeling  camel ;  Texas,  for  some  reason  which  I 
ooald  not  appn-ebte,  as  a  man  leaning  on  bis  pipe  ;  Maine,  as  a  dog's 

^Jwl ;  TennrMeu,  aa  a  boy'a  sled,  ei«. 
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H  The  Btitdf  of  th«  one  di««ctii)g  map  was  pnrsaed  unmttempb 

H  for  bU  tuODtbs.    In  »  few  weeks  Ute  clilld  bad  Icanwd  to  idcolify  ud 

I  name  f»ch  |iirce,  either  on  her  model  or  on  other  ttiflpM.  3ii<l  con)J  | 

I  caeh  in  itH  pliu-c.     Bt-forc  nhr  left  tlw  map  *\w  wa»  aliU-  t<i  Uniiul . 

H  Slate  wilti  tbo  ntodela,  or  rerltally ;  abo  to  make  Mripw  of  aoc 

W  Slates,  begioning  at  aoT  point  and  running  in  any  dircolion. 

the  entrance  npoo  ber  ttecand  jear,  at  tbe  a^  of  five  and  a  balf,  tk 
ehild  began  the  etndy  of  mapis  from  "Cornell's  Geography."    Bat  'n 

^  a  very  little  wliilv  lhc«o  were  exchanged  for  a  larg^  relief-globt 

H  From  the  lime  the  cliild  began  ibe  aludy  of  tbii^  globe  it  became  d3- 

H  ficnlt  for  roe  lu  underxtaiid  bow  any  otlicr  metbud  c-nuhl  ever  be  a» 

I  {Joyed.    Tbe  piciiireHi)ue  effect  of  tbe  distinctly  outlined  i-ontiMto. 

I  Tiaible  at  »  eooiiiderable  diatanoe,  separated  by  vast  tracu  of  dceobw 

H  ocean,  in  whieb,  as  the  child  remarked,  "  one  coald  easily  druvn,"  th 

H  mnttuil  rcUtioDK  of  pans  whoso  perception  need  never  be  distorb*^ 

H  as  it  iueettsantly  dune  when  tbe  pupil  passes  from  mnp  to  msp— sD 

H  these  effects  and  impreisaioD!!  can  be  obtained  from  nutbing  clw  b<i 

H  from  a  globe  of  adequate  size  and  in  relief.    The  child,  wbea  jail  Bi. 

H  began  to  draw  maps  from  tbis  globe.     On  a  tingle  very  lar^  piece  d 

H  paper  would  be  represented  whatever  outlines  were  discoverable  al 

I  tbo  ntaximuni  distance  and  at  a  certain  aspect  of  the  globe    llie  I 

H  tex  was  then  revolved  somewhat,  the  child  rematning  at  the  nme  • 

I  tance,  and  a  new  map  ouilined  an  before,  and  so  on  until  Ibn  eali 

H  globe  bod  been,  in  the  major  outlines,  copied  by  the  child.     It  wasi 

H  served  for  nioolbs  of  future  study  to  fill  in  tli«  details  in  pi 

H  to  their  sweessive  natural,  not  political,  importance. 
H  Four  different  *phere«  of  lli(High|.  were  prepared  for  by  tbis  «ta 

H  Firxt,  uml  mi^»t  iibviouwly,  the  foundntiona  were  bid  for  all  knowle 

I  of  physitral  geo^Tapby.     lliiit  fonndnlion  was  laid  in  vivid  settle 

I  precisions,  and  unalloyed  with  tbe  singular  mess  of  political,  bistarissl, 

I  and  commercial  details,  with  which  even  the  best  geographical  t«^ 

H  books  for  children  are  filled,  and  whirh  are   r]niu<  irrelevant  to  tfef 

H  main  issue.     When  tbe  child  conid  with  ber  finger  truce  the  wab 

■  courses  all  aronnd  tbe  world,  she  roceivud  a  large  fundamental  imfi 
I  sion  not  easily  forgotten.     Incidentally  in  this  tracing  she  learned 
I  value  of  oanals  at  the  TslbmuMW  of  Saez  and  I'anama.    tieoondly.  a  1 
I  foundation  was  laid  for  liirtory.    The  first  map  drawn  was  of  Alri». 
I  on  account  of  its  simplicity  of  outline  ;  but  this  involved  ilw  hMinj 
I  tbo  Mediieiranean.     'ilie  second  map,  passing  eastward,  took  is 

■  slrmifftr  accenlaated  outlines  surronniiiog  the  Indian  Oiv.in,  and  in 
B  cated  the  Himalaya  and  the  high  tablc-landi?  of  Xorihcm  India. 
I  tbe  folore  it  was  intende<1,  witb  these  same  outlines  under  the  et^  ■■■" 
H  the  picture  of  ibero  deeply  graven  on  tbe  brain,  to  indi.  ■'  '  ^"^' 
I  of  Ary.tn  ancestors  from  these  table-lands  towan)  th> 

H  basin— the  gcm)in.il  spot  of  oar  bistorieal  world  ;  Ihenre  the  furiW 

H  spread  westvard  to  ibc  new  hemivpberA.     Tbo  eonovptton  of  an  libl*^ 
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genninai  spot  viu  again  prepared  for  in  arlrniKW,  by  Mhowiog  th« 
child  tfa«  cicatriculo  o(  »  hmV  c^,  lyiag  tike  tlin  Me«)it«Tran«an  bMip, 
on  a.  globe,  lliirdly,  atmiy  of  ibe  aysiemUixcd  topograpby  of  tbe 
jlobe  coii»titut<.il  tbe  htet  inUiaUoD  into  the  study  of  all  topograpbi- 

relatiunx,  including  those  involved  in  animal  anatomy,  and  thero- 
[>re  this  consideration  waa  not  among  tbt?  li-»t  im|torlsnU     Fourthly, 

important  riomontary  philoMophieal  training  wait  ohtaint-d,  aw  tbc 
billl  learned  to  Analyse  into  tbcir  detaJN  the  lurgcxi  )itcluriti  offered 

the  globe,  and  to  amage  these  detaiU  into  ordera  of  tmccessive 
degrees  of  generaliEalion.  Great  c*re  was  taken  that  all  pictures  or 
outlines  of  the  same  map^itnde,  and  hence  visible  at  the  tMirn  dis- 
tance, shoald  be  studied  at  the  same  time,  and  not  aiMOciated  vrith  li-tts 
cOfupicuoDs  details  that  required  nrom  minute  attention.  This  rule  of 
following  *aoce«Mve  degrees  of  generalisation  in  geographical  analysis 
is  most  imperfectly  observed  in  text-lKioka.  It  imposes  itself  in  study 
of  Ibc  relief-globe. 


ON  LEAVES. 

Sr  SB  JOHN  LUBBOCK. 

n. 

have  hitherto  been  considering,  for  the  most  part,  dociduotu 
trees.  It  ia  generally  supposed  that  in  aitlumn  the  leares  drop 
off  because  they  die.  My  impression  is  that  most  pcr*!ona  would  bo 
very  much  surpnsed  to  hear  that  tliis  ii*  not  altogt^tlier  the  esse.  In 
fact,  however,  the  separation  is  a  vital  proccM,  and,  if  a  bough  n  killed, 
the  leaves  are  not  thrown  off,  but  remain  attached  to  it.  Indeed,  tbe 
dsarl  leavea  not  only  remain  t^i  tUu,  but  they  are  still  firmly  attached. 
Being  dead  and  withered,  tb<-y  give  the  impression  iLai  the  least  shook 
woald  detach  them  ;  on  the  eonlrary,  however,  tbey  will  often  bear  a 

Kjij^bt  of  Of  much  aa  two  pounds  without  coming  off. 
In  evergreen  speciee  the  conditions  are  in  many  respects  different, 
'hen  we  have  an  early  fall  of  snow  in  aulumn,  tbc  imnA  which  still 
lain  their  leaves  arc  ofWn  very  much  broken  down.  Hence,  perhaps, 
the  comparative  paucity  of  CTcrgreens  in  temperate  regions,  and  tJie 
tendency  of  evergreens  to  have  smooth  and  glossy  leave*,  «nrh  m  those 
of  the  holly,  box,  and  evergreen  oak.  Hairy  leaves  eMjiccially  retain 
the  mow,  on  which  more  and  more  accnmulatcs. 

Again,  evergreen  leaves  eometimea  remain  on  the  tree  for  sereral 
yeaiii ;  for  instance,  in  the  Scotch  pine  three  or  four  years,  tbe  spraoe 
and  tilver-fir  mx  or  oven  seven,  the  yew  eight,  A.  pinaapo  sixteen  or 
renteea,  araucoria  and  others  even  lunger.    It  ii  true  that  during 


■ai 


TBE  POPULAR  SCIKNCK  MONTHLY. 


■  4S0 

^^  the  later  years  they  grailaally  Ary  and  wither ;  still,  unilvr  thnto  or- 
H  onnietaticea  th«y  naturally  require  special  protection.  'I'bey  are,  u  > 
^  general  nil«,  tough,  iukI  even  ImtlMiry,  In  msny  species,  asain,  as  ii 
the  caM  with  our  bolly,  titey  are  ^inowb  Tbis  wrvea  u  ft  protectMii 
frotd  lirowhing  animals  ;  aui!  in  tkia  way  we  can,  I  tliink,  expUia  ibi 
ourioua  fact  that,  whiK-  young  hollies  have  Kpinj  Ivuvcs,  thoE«  of  oidrr 
tra«,  which  are  out  of  the  reach  of  browsiog  aniualH,  luml  lo  WooiWi 
qniw  nnanced. 

In  coDfirmatton  of  l)ii«  I  mar  alM>  adduce  tbo  fact  that  while  i 
ercrgrecn-oak  llwf  Imvca  o»  woll-grown  Xrtx*  nro  4<ntire  and  1 
edged  like  ihu«e  of  the  laurel.  H]>ecimeuit  wliii-h  an-  <^r(>pp«d  and  kq<~ 
NT  low  fonn  scnibby  bnisbee  wiih  hard  prickly  leavei*,* 

H  Mr.  Grindon,  in  his  "  Echoe*  on  Plant  and  Flower  Lifo  "  (p.  30). 

^^^Maya  that "  the  oocurrvncc  of  prickles  only  hero  and  there  among  plaat* 
^^^^bowM  tbem  to  h«  uuconni.'Ct«d  with  uny  general  and  ruling  rMjoin- 
V  meut  of  vegetation.  We  can  only  fall  back  u|m>u  the  principle  Isid 
H  down  at  the  out(«i;,  that  tbcy  arc  illasirationa  of  the  unity  of  decign  in 
H  Nature,  loading  m  away  from  tho  earth  lo  Ilim  wbo  ia  *tfa«  md  of 
H  problciim  itiid  Ihv  font  nf  Certitinlic*.' "  Snrcly,  however,  it  \3>  ohria 
H  that  the  exi.-itence  ol  apim-H  and  prickles  Kerves  as  a  protection. 
H  Another  point  of  mnoh  importance  >n  the  tn^oiiomy  of  Icava  it  tbe 

■  ]>Tesence  or  abeenoe  of  hairs.     I  have  already  observi-*!  that  tnoet  rvct- 
H       greens  are  glosay  and  smooth,  and  have  saggeated  tliai  this  may  lie  i 
H       advantage,  as  tending  to  prevent  the  adherence  of  snow,  which  toig 
H       otherwise  accumulate  and  break  tlicm  down. 
H  lite  hairs  wfaiefa  occur  on  *o  many  leave:*  are  of  m^eral  diffemt 
H       typca.    I'hiiH,  U-aves  are  called  silky  when  clothed  with  long,  prts, 
H       shining  haira  (silver -weed)  ;   pubescent   or  downy,  wlien   ihcy  affc 
H       clothed  with  soft,  short  hairs  (strawberry) ;  pilose,  when  the'  batrs  H 
H       long  and  scattered  (hcrh-robert) ;  villonx,  wbcn  the  hairs  are  ralifl 
H       long,  soft,  white,  and  close  (forget-me-oot) ;  hir^nle,  when  tlte  haiq 

■  arv  long  and  niimvroas  (roM-oantpion)  ;  hispid,  when  they  arc  tstdi 
H       and  stiff  (borage) ;  actowc,  when  they  are  long,  spreading,  and  briiUy 
H       (poppy) ;  tomenlose,  when  they  are  rather  short,  soft,  and  raattefl 
H       woolly,  when  long,  appresscd,  curly,  but  not  malted  (com-oenlaarrf^ 
H       velvety,  when  tho  pubescence  is  short  and  soft  to  the  touch  (fox- 
H       glove) ;  cobwebby,  when  tbc  hairs  are  long,  very  fine,  and  iiiterlKcd 

■  like  a  cobweb  (thintlc,  cobwebby  howdeek).  The  arrangement  q^ 
H       the  liaira  is  also  intercMltng.     In  some  plants  there  is  a  doiible  npwfl 

■  hairs  along  the  sii-m.  In  the  chickweed  only  one.  This,  pt-riiifB 
H       ticrvcs  to  collect  rain  and  dew,  and  it  is  significant  that  iho  rowM 

■  haira  la  always  opposite  to  the  flower-stalk,  which  aUo  has  a  siajH 
H  row.  Now,  the  fiower^talk  is  for  a  considerable  part  of  iis  life  tnialH 
H  downward,  with  tho  row  of  hair  outward.  This,  |>e[)inps,  ntay4fl 
H       count  for  the  abaeoce  of  hairs  00  tliat  side  of  tbe  stem.  ^^H 

^B  *  Sunbnnr, "  Botankal  rn^gnentt,"  p.  nO.  ^^H 
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Many  teives  are  olothod  with  voolly  hairs  while  in  th«  hnd,  which 
t(terwanl  dtiiappcar.  Tliae,  in  tho  rhwlodi'ndroii,  horse- chostaut, 
■Old  otbvr  ipociM,  Utu  yonng  1«*vm  wo  }>rot«ot«d  by  » thick  fvlt,  which, 
whw  tbojr  expand,  hccoai«8  detached  and  drop*  off.  Many  Ivavos  arc 
■Booth  OD  lh«  upper  side,  while  undenieath  tboy  arc  dollied  with  a 
ooUODj.  often  whitish,  felt.  This  probably  e>ervcs  as  a  protectioo  for 
the  Btoroata.  In  eome  i:asc«  tlio  tiairs  prubahly  tvud  to  preserve  the 
leavee  from  hoing  oaten.  Id  others,  a«  Kerner  Um  itiggcstcd,  thuy 
wtnt  to  keep  off  intK«t8 — apparently  wiih  the  epevial  object  of  prv 
TWttag  Ilie  Oowera  from 
bung  robbed  of  their 
bMiey  by  inMctA  which 
an  not  adapted  to  fertil- 
iie  them.  Kriu  U(Ul«r, 
to  whom  we  are  iodebtod 
for  aa  roaay  ingenioua 
obaemUona,  givwi  tax  in- 
l«reatiagcu«.  TbeMter- 
plUar  of  Eunomia  taffrut, 
«heo  aboal  to  torn  into 

Ibe  ehryvalia  (Fig.  SO),  breaks  off  its  baira  and  fastens  them  to  the 
twig  which  it  has  niectcd,  ao  aa  to  form  on  each  side  of  itself  about 
\i  a  doion  stiS  fenooa^  to  protect  it  during  its  helpless  period  of 
JeaocDoo. 

Vauchcr  long  ago  obserrcd,  though  he  gave  no  rcaxon  for  the  fact, 
hat  among  the  Maleaca  (mallows)  the  Hpccitit  which  produce  honey 
'  hairy,  and  (ho««  which  do  not  are  glabrous. 
If  we  make  a  list  of  our  English  plants,  marking  out  which  tpccies 
re  honey  and  which  have  bairn,  wo  shall  find  that  we  may  lay  it 
vwa  as  a  (;cncnU  rulo  that  honey  and  hairs  go  together.    Tlie  exccp- 
,lioiia,  iudM^l,  are  rery  numerous,  but  when  wo  come  to  examino 
Dm  we  ahall  find  that  they  can  generally  be  accounted  for.     I  have 
\  rough  list  of  the  species  in  tho  EnglivJi  flora  which  have  honey 
are  glabrous.     It  do«s  not  profraa  to  ho  exactly  correct,  be* 
'  there  are  some  species  with  reference  to  which  I  was  tinablo  to 
tin  by  personal  examination,  or  by  reference  to  hooks,  whether 
'  produced  honey  or  not.    Wy  list,  however,  comprised  1 10  species. 
Now,  in  the  first  place,  of  those  110  species,  in  sixty  the  entnncc 
I  the  honey  is  so  narrow  that  oven  an  ant  could  not  forc«  its  way  in  ; 
enly  are  aquatic,  and  hence  mora  or  less  protected  from  the  visits 
ants  and  other  creeping  iniccta ;  thus  we  ahatl  frequently  find  that, 
in  a  generally  hairy  genua,  one  or  more  specie!*  are  aquatic,  they 
tro  ahto  glahrooa— aa,  for  in^lance,  V'iol'j  paluttri*,  Veronica  anagaUU, 
',  ieecttbunffa,  and  Ranunculiu  aquatitis.    i^otygonum  amphiliium  is 
illarly  intorotling,  becanse,  as  Kerner  has  pointed  out,  aquatic  ape- 
I  are  glabrous  ;  while  in  those  living  on  land  tho  base  of  the  leaf 
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produoea  hatra.  Half  ■  doien  are  early  sprinp;  plants  vfaiob 
before  tho  anU  arc  ronsod  from  tbolr  winti-r  i^k-op  ;  about  tbe  niM 
namb«r  ar«  ininatc  groun<1'plaDts  to  wliich  liiun  could  lie  no  probfr 
tiOD  ;  three  or  four  are  night  flowers ;  there  still  remain  a  frir  \<y\t 
accounted  for,  which  would  have  to  be  coaei<lered  indiTidusIly,  bit 
pro1>nbty  the  evidence  U  suflicicntly  complete  to  jnBtif;  the  gCBcnl 
iufwcnw. 

Totally,  I  tnust  not  omit  to  mention  the  hairs  which  Iuito  a  glandalv 
character. 

The  nDXt  point  to  which  I  woald  c-all  attention  is  the  remaHutlt 
manner  in  which  certain  fonn«  repeat  thcmfiotvcs.  la  soiDe  tamt, 
there  iteemii  much  reason  to  anppose  that  one  plnnt  derim  a  mdNtu- 
tial  adraDtagc  from  resembling  another.  For  instance,  Chrytai^ 
mum  inodorum,  the  ecentleaa  mayweed.  Terr  c1oM>Iy  resembles  the 
c-amoTDiIe  in  leaTea,  flowers,  and  gt-ncral  habit,  'llie  latter  tpeciMt 
IiowcTcr,  has  :i  strong,  bitter  taste,  which  probably  ecrvcs  as  a  prottfr 
tion  to  it,  and  of  which  also,  perhaps,  the  wcentlcM  mayweed  nu; 
share  tbe  advantage.  These  two  species,  however,  are  nearly  iliit) 
I  to  one  another,  and  I  prefer,  therefore,  to  take  as  an  example  of  min- 
iery  the  stiuging-netilc  ( Urtica)  and  the  common  dead-nettle  {X/mim 
o/Awm).  These  two  speaies  belong  to  totally  different  families ;  Ok 
flowers  are  altogether  unlike,  bat  tbe  general  habit  and  the  form  of 
the  le-ares  aro  ezlromely  similar. 

How  cloao  tbe  similarity  ih  may  be  seen  by  the  illustmlion  (Fig. 

SI),  talccn  from  an  exeetlfni 
photograph  made  for  me  by  Mr 
Harmnn,  of  liromley.  ThepUBU 
on  the  right  arc  true  ttingio;- 
nettles ;  tfaosc  on  tbe  left  aretbt 
white  dead-nettle,  one  of  whick 
is  in  flower.  So  clow  waa  the  ■*- 
aemblanco  that,  after  getting  tbt 
photograph,  I  went  back  to  tbt 
spot  on  which  they  were  gnwins; 
to  annre  myself  that  there  wuno 
mistake.  It  ran  not  be  doelitel 
fin,  u.  that  the  tnie  nettle  is  protected  br 

its  power  of  stinging;  and, ltii< 
being  so.  it  is  scarcely  less  clear  that  the  dead-nettle  must  be  proteeK^ 
by  its  likeness  to  the  other.  Moreover,  though  I  was  fortunate  in  lr;i|t>i- 
ing  on  so  good  an  illustration  as  that  shown  in  tbe  fignre  just  wliM  I 
had  the  opportunity  of  photographing  it,  still  erery  one  must  have*''' 
served  that  the  two  species  are  very  commonly  found  growing  W" 
gcther.  Assnming  th.it  the  ancestor  of  tho  dead-nettle  had  Imth 
[pos.>essing  a  faint  resemblance  to  those  of  tbe  tme  nettle,  tboie  in 
which  tbe  likeness  was  greatest  would  have  the  best  cbanee  of  surrl^ 
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and  coDScquently  of  ripeniog  seeds.  There  would  be  &  lendetuy, 
thfireforo,  according;  to  the  well-known  priuciplcs  of  Mr.  l>arHiu,  to  a 
closer  and  closer  resemblaDcc.  I  am  dUpoeed  to  euggost  wketfaer 
these  reaembUnoea  may  not  Evrvo  as  a  protection,  nut  only  from 
browsing  qoadrupods,  but  abo  from  K-Af-v:iling  itiM-ct*.  On  tbiM  ]>Jut 
of  the  subject  we  have  as  yet,  however,  I  Lhink,  no  au&lcieni  observa- 
tioDii  on  record. 

jiju^a  chamapiti/s,  the  yellow  bugle,  has  leaves  crowded  and 
divided  into  three  linear  lobes,  the  lateral  ones  sometimes  again 
divided.  They  differ,  therefore,  greatly  from  tfaoso  of  it«  alltefl,  and 
tJiis  pnzxied  me  much  until  one  day  I  found  it  growing  ubundmiUy 
OD  the  Riviera  among  Euphorbia  cypari*tia«,  and  I  was  much  siruck 
by  the  carious  likeiiei^s.  The  Euphorbia  haa  th«  nsiud  acrid  juice 
of  the  genos,  and  it  Alnick  me  that  llie  yellow  ajag*  wm  perbapn 
protected  by  its  resemblance. 

Leaves  which  Boat  on  the  surface  of  sliil  water  tend  to  be  orbicular. 
The  water-lilies  are  a  well-known  iiluiitration.  I  may  also  mention 
JAmnarUhtnum  nymphaoide^,  which,  indeed,  is  often  taken  for  a 
watcr'Iily,  tliough  it  really  belongs  to  the  family  of  gentians,  and 
Atitma  natatis,  a  vpi'cieit  allied  to  the  plantains.  In  running  water, 
on  the  contrary,  leaves  tend  to  bcoome  more  or  less  elongated. 

Subaqueous  leaves  of  fresh-water  plants  have  a  great  tendency 
either  to  become  long  and  i;rass-like  or  to  be  divided  into  more  or  less 
Iiair-tiko  filament*.  I  might  mention,  far  instance,  Myriojifiylium/ 
Utppuri*,  or  mare's-tail,  a  genus  which  among  KugliNh  plaiita  comet 
next  to  Circaa,  the  enchanter's  nightshade ; 
Jtanuneulut  aquatUU  *  close  ally  of  tlie 
bntterenp ;  and  many  others. 

Some,  ngsin,  which,  when  mature,  have 
rounded,  floating  leavex,  have  long,  narrow 
onos  when  young.  Thus  iu  Victoria  regia 
the  first  leaves  are  filiform,  then  come  oao 
nr  more  which  are  sagittate,  and  then  fol- 
low the  great  orbicalar  leaves. 

Another  interesting  case  is  that  in  which 
the  anmc  specie*  has  two  forms  of  leaf  (Fig. 

23)— oamcly,  moro  or  leu  rounded  ones  00  the  surface,  and  a  second 
•cries  which  are  subaqoeous  and  oompoved  of  more  or  Icu  Udcat  or 
finely  divided  eegments. 

Mr.  Grant  Allen  has  soggeeted  that  this  tcnclt^ncy  to  subdivUIon  in 
sabaqncoiis  k-avos  is  duo  to  the  absence  or  paucity  of  carbonic  acid.  I 
have  ventured  to  suggest  a  different  explanation.  Of  course  it  is  im- 
^ywrtaut  to  expose  as  large  a  mtrfacu  as  may  be  to  the  action  ai  the 
Hvalcr.  We  know  that  the  gills  of  fish  consist  of  a  number  of  thin 
^■plates,  which  while  in  water  float  apart,  but  liitvc  not  tuflicienl  conwst- 
H^wp  to  support  even  their  own  weight,  much  less  any  extern, 
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iind  oonioqaeDtlf  9olUp«c  in  air,  The  sanw  thing  bappeoa  witli 
finely  out  Imtm.  In  ntlll  wntor  tboy  afford  tbe  grvatcMt  posnble 
tt«nt  of  frurfacv  iritb  tlie  W-tl  (-xpcnclittint  of  eRurt  in  Uio  fonmltoo 
ekeletoD.  litis  b,  1  IkUptp,  tbe  «zpIiuiatioi)  of  tite  prcvalcai 
tiiis  form  in  Rnbaqueoox  leavoa. 

Agftin,  in  etill  air  the  comlitionfl,  except  k>  f ar  as  ther  are  m 
by  Ibo  weight,  would  ai>prnxiniatc  to  tJ>os«  of  w&t«r  ;  bnt  tbe 
the  plant  \a  oxpoecid  to  wind  the  more  would  it  require  strcngtbetuog. 
,  UeDc«,  perhaps,  the  fact  that  herbs  so  mucrfa  oftcQ^r  harv  finely  m 
tkavee  than  is  tbe  case  with  trees.  In  the  VmbtU^'en,  for  instanot, 
noet  all  tbo  species  bsvc  the  leaves  much  divided — more,  I  need 
ly  Bay,  than  is  the  case  with  trec&  Shrubs  and  trees  are  cfaarao- 
trrized  by  more  or  ]<«(  ^ntire  leAvet,  siicb  aa  thoM  of  tbo  laurel,  beecK 
hombcani,  lime,  or  by  similarly  shaped  leaflets,  as  in  tb«  asbi  hone- 
cheatDui,  wain  at. 

There  are,  however,  many  proups  of  phnts  which,  while  habitnallf 
herbaccono,  contaia  somo  shnibby  species,  or  vice  vtria.  Let  ns  tab 
Borne  groups  of  this  description  in  which  the  berboceoni  species  bin 
their  leaves  much  cut  up,  and  ace  what  is  the  character  of  the  foliage 
in  the  shrubby  species. 

Tbe  vast  majority  of   UmMUfera,  as  I  have  jnst  observed,  in 

^berb&ceonB.  and  with  leaves  moch  divided,  the  common  carrot  beings 

typical  example.     One  European  species,  however,  Mt^UtmtmJhieli- 

eoaum.  Is  a  shrub  attaining  a  height  of  mora  than  six  foet,  and  hai  tht 

leaTM  (Fig.  S3)  conaeeous,  and  ohlongAaACtolatt. 


rw.  n.  rio.  u. 

The  common  gronndsel  (Fig.  24],  again,  is  a  low  berb  with  o^ 
cat  leaves.     Borne  specie*  of  Scrucio,  however,  arc  shrubby,  and  li*^ 
leaves  assume  a  lotadly  different  character,  .Scrifcio  Uittri/nliutaii^ 
popiil\folUu  having,  u  their  spcoific  names  denote,  Iciaves  respectitJ 
resembling  the  laurel  and  poplar.    In  tbe  genus  Oxaiia,  again,  t«  at 
tbe  shamrock  belong*,  there  is  a  shrubby  species,  0,  laarti^ta,  ""I 
leaves  like  those  of  a  laureL 
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d  veDtnro,  th«n,  to  suggest  llicse  considerations  u  throwiDg 
ligbt  OD  the  reason  why  herbaceous  plantA  so  often  have  their  leaves 
ranch  eat  np.» 

Next  let  me  say  a  few  words  on  tho  reasons  why  some  planl«  have 
ad  and  fiomo  narrow  IcAvci.  Both  ar«  often  found  within  tb« 
limits  of  a  einglo  g«aD8.  I  have  ventured  to  in(iicat«  the  distance 
between  the  buds  as  a  possible  reason  in  certain  cases.  It  would  not, 
however,  apply  to  herbaceous  genera  such  as  PloKlago  or  Jfrotcra. 
2fow,  Drosera  rotundi/olia  {Fig.  Sii)  has  tLo  leave*  newly  orbicular, 
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irhile  ID  J>.  atifflica  (Fig.  2B)  they  are  long  and  narrow.  Plantago 
nudia  (Fig.  ST)  bas  ovale  leaves,  while  in  /'.  hmxolata  (Fig.  ^8)  they 
are  laacoolate,  and  in  J*,  maritima  nearly  linear.  More  or  less  similar 
caaoa  oocar  in  Itanunculu*, 

11mm  differences  depi^d,  I  believe,  on  the  attitude  of  the  leaf,  for 
it  will  be  found  that  the  broad-leaved  ones  are  horizontal,  forming  a 
rosette  more  or  less  like  that  of  a  daisy,  while  the  species  with  nar- 
rower leaves  carry  them  more  or  less  erect.  In  the  daisy  the  rosette 
Itns  on  tlw  ground,  but  in  other  cascii,  as  in  Dttp/uu  (Fig.  20),  it  is  at 
ihv  end  of  a  branob- 

Any  one  who  has  looked  with  an  observant  eye  at  the  vegetation 

ffif  hot,  dry  countries  must  bare  noticed  bow  much  the  general  oh&r- 
scter  of  the  vegetation  differs  from  that  whieh  prevails  in  a  oUmate 
like  ours.    There  is  a  marked  increase  of  prickly,  leather)',  and  aromatic 
ctaa.    The  ftrtt  two  L'li.iraote-ri»ties  evidently  tend  to  protect  the 
ftVM.     As  regards  the  third,  Mr,  Taylor,f  in  bin  charming  book  oa 

'  Ur.  OitM  AIImi,  wbo  lisd  beta  tho  itraek  bj  1h«  t*ct  tlut  LertucMKit  pl&nu  so 
'  anrn  li>T«  Uicdt  kaiw  Much  cut  up,  Iim  )n|]lMUd  s  dltTtnnt  oiplaiuiMn,  antl  Uiinks  U 
If  (lac  to  "  ill*  Asras  oewpeaiica  ibM  got*  on  tor  lb«  mlxiti  ot  (lis  ^  bdwMm  th« 

InaD  ttUted  uatelfrovUi  ot  vnrj  Uilck«(  uil  twdgv^ow." 
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"  Flowim,"  lias  pointed  to  the  |>owor  which,  u  Tfixlall  has  Bho* 
e{>ray  of  |)«rf  iini(>  (lomirmftw  to  bur  out  tlx;  piwMigti  of  hMt-rajre,  and  I 
iuggcstcd  that  tlw  einimiion  of  CHMDlial  oils  from  tlio  loaTH  of  nuj' 
I>laiiita  which  live  in  hot  climatoii  may  sen-e  to  prot«ol  ibeaudTH 
ftgUD«t  thv  intensely  drj  beat  of  the  desert  sun. 
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\  am  rather  diKjioscd  to  think  that  tho  aromatic  cbatacter  of  lb' 

kftves  prot«cta  tliein  bj-  rvndcring  it  Ii»s  easy  for  animaLt  to  cat  tlx-m. 

Id  Btill  drier  regions,  auob  sji  the  Cap«  of  Good  Hope,  an  UDonially 

largo  proportion  of  species  are  bulbous.    These,  moreover,  do  not  U- 

loug  to  any  «ngIo  group,  but  are  scAttored  among  a  large  number  <f 

vory  difr«re»t  families  :  tbe  bnlbov 
eouditiofl  can  not,  therefore,  be  «- 
T'l/'l  plained   by   inheritance,  bat   niut 

have  reference  to  tbc  «urrotuidii)(; 
circDmstanees.    Moreover,  in  ■  large 
nnmber  of  species  tbe  lesvea  tend  to 
become  enccnlent  and  Sesby.    Kow, 
in  organinniH  of  any  given  form  ibc 
surface  incrcaws  as  tbe  nquarv,  tbe 
maM  as  the  cube,  of  (he  dimensioM. 
llence,  a  spherical   form,   wbicb  it 
60  common  in  small   animals  and 
plants,  and  wbicb  in  them  oSere  ■ 
•uffioient  srea  of  stirfaoe  in  prepor- 
'tion  to  tbe  mass,  becomes  quite  unjuitable  in  larger  creatures,  ani 
we  find   tbat  both  animal*  and   plants  have   orifices  leading  from 
tbe  outside  to  the  interior,  and  thus  giving  an  additional  amount  of 
lurface,     But  in  plants  wbicb  inhabit  very  dry  countries  it  is  nccenary 
that  they  should  be  aWo  to  absorb  moisture  when  opportunity  offers, 
and  storv  it  up  iit  future  use.    nence,  under  such  circumstances  flcAy 
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M/6m%  and  Ivares  are  an  advantage,  bccaute  tlic  BUrfac«  exposed  u> 
vrapontion  i»  smaUlcr  in  proportion  than  it  voald  be  in  leaves  of  the 
ordinary  form.  Tlits  is,  I  believe,  llic  rva»on  wbjr  tuccalcnt  Icarca 
and  steins  are  an  advantage  in  vi-iy  dry  clintaU^M,  iiu<^b  a»  tbo  Cauariw, 
Cape  of  tiood  Uope,  etc. 

Tbo  j^enua  LaXhyru»,  tbe  wild  pea,  oootains  two  abnomtal  and 
intoresling  epecics,  in  which  the  foliacooas  organa  give  tbe  plant  an 
appcanocc  very  utiHkc  it«  congcncnt.  Fig.  RO  represent*  X.  nigtr, 
with  leaTea  of  tJiv  onlinary  tfiw.  !]>  ibe  jcllon'  pea  (X.  aphaeoy  Pig, 
SI),  the  general  aspect  \*  very  different,  but  ii  will  b«  seen  on  a  closer 
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tn*pe(!tion  that  the  leaves  am  rttally  abxcDt,  or,  to  «pealc  more  eorrectly, 
are  reduced  to  tendrils,  while  tbo  stipules,  ou  llie  oonlrary,  are,  in 
compensation,  con^derably  enlarged,  lliey  niuat  not,  therefore,  he 
compared  with  tlie  leaves,  but  with  the  stipuk'K  of  other  species,  and 
frtim  tliix  point  of  view  they  are  of  a  more  normal  character,  the  prin- 
cipal  (JiffercDCv,  indeed,  being  tn  hUc. 

The  grass  pea  (£.  nitmXia,  Fig.  32)  is  also  a  email  s)>vcies.  It  lives 
in  meadows  and  the  grassy  borders  of  fields,  and  has  lost  altogether, 
not  only  the  leaves,  bnt  aliio  tbe  tondrils.  Inst«adi  however,  of  en* 
larged  stipulv*,  the  fuDclions  of  the  leaves  are  assumH  hy  tlic  leaf* 
stalks,  which  are  elongated,  flattened,  linear,  ending  in  a  fine  point, 
and,  io  fact,  so  like  the  leaves  of  tbe  grasses  among  which  the  plant 
lives  that  it  is  almost  impossiblo  to  di»tingnii(h  it  except  when  in 
flower.  For  a  weak  plant  growing  among  close  grnst,  a  long  linear 
leaf  is,  perh.!))*,  physically  au  aJvantii^i- ;  but  one  may  venture  to  sug- 
gest  that  the  leavi-s  woulij  bo  mure  Hki^ly  to  be  picked  out  and  eaten 
if  tbcy  wore  more  easily  dtstinguiababic,  and  that  from  tlib  point  of 
Tt«w  also  the  similarity  of  the  plant  to  tbe  grass  among  which  it  grows 
\y  aUo  be  an  advantage. 
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In  looking  at  foUign  I  bare  often  been  louoh  puzded  aa  to  wbr 
the  lesvcs  of  some  iq>«oi««  are  tongv«-Bhap«d,  while  otliera  mre  lob»i 
k«,  for  instancp,  tbe  bUok  bryony  (7hnii/«  communta)  and  the  coo- 
loa  bryony  {Bryonia  dioico).    Aguin,  why  arc  the  wins  !n  som« 

leaven  pinitaie,  Uk«  those  of  tb(!  beech  lod 
elm,  and  others  palmate,  as  in  the  mi|)!« 
and  8yoainor«  t 

ily  firet  idea  was  that  this  might  ban 
reference  to  the  arrftngcinont  of  the  woodj 
fibcni  in  tJie  leaf -fttolk.  If  we  make  a  lec- 
tion of  the  stalk  of  a  leaf,  we  shall  find  tii»i 
in  Eome  cases  the  woody  fibers  are  coUeoWd 
in  the  middle,  while  in  others  there  are  sn- 
«ral  diistinct  bundle*,  srpamt4-d  by  ccUqUt 
parenrbymn.  )fy  finl  jdiji  was  ibnt  cadi 
of  Ihe  primary  ribs  of  ti  leaf  might  Kjin- 
seat  a  separate  woody  fiber  in  the  leif- 
etallt,  so  that  leaves  with  a  single  bnodlf 
of  woody  fibers  woald  ho  pinnate;  tboK 
with  Mv«rat  distinct  btindle*,  palmate. 

The  firtt  apceica  which  I  examined  fi- 
vored  tliLi  view.  Tlie  melon,  getwiiiim,  mat 
low,  cyclamen,  and  other  species  with  palmate  leaves,  had,  aore  eDOUgii, 
•cvcral  woody  fibers ;  while,  on  the  contrary,  the  lanrel,  rhododendron, 
privet,  beech,  box,  castanea,  arbutus,  phillyrca,  and  other  leaves  wiUi 
pinnate  vehifi,  had  one  ceotml  bundle.  But  I  soon  came  acrou  nIllDe^ 
oiu  excaptions,  and  had  to  give  up  the  idea. 

I  then  considered  whether  the  difference  could  be  accoonted  for 
by  the  mode  of  growtli  of  tbe  leaf,  and  I  am  still  disposed  to  think 
^that  it  has  some  beuing  on  th«  rabjeot,  tboagfa  this  requires  fortha 
tody. 

The  next  mggwtion  which  occurred  to  mo  wa.i  that  it  might  b« 
oonnected  with  the  "  prcfoliation  "  or  anungement  of  the  leaves  in  the 
bud.  The  first  palmate  leaves  which  I  examined  were  what  is  ealltd 
"  plicate,"  or  folded  np  more  or  leas  like  a  fan ;  while  the  leaves  with 
pinnate  veins  were  generally  "oonduplicate,"  or  had  tbe  oo«  half 
applied  to  the  other.  Bnt,  though  this  was  tme  in  many  cn»o«,  it  vs» 
not  a  general  rule,  and  I  was  obliged  to  give  up  this  ideA  alaa 

It  then  occurred  to  me  to  take  climbing  plants,  and  see  whethtfl 
could  find  any  relation  between  palmate  and  tongue-sha|>cd  Icaxefl  en 
the  one  band  and  the  mode  of  growth  on  the  other — whrther,  for  u>- 
stance,  the  one  turned  generally  up,  the  other  down  ;  whether  tlu>  ^^ 
were  generally  twining  and  the  other  clasping,  or  vice  vena.  All  Ih*' 
sng^cstiona  one  by  one  broke  du«-n. 

Among  monncotylcdonn,  however,  the  tongue^haped  j'repftndwiW 
greatly  over  the  pnlmatn  form  of  leaf.    AVith  very  few  exceptioM,  t^* 
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of  tbe  kavea  of  olimbing  monocotyledona  aro  iit  fact  jnat  such 
voold  be  obuincd  by  widening  more  or  less  tht  linear,  grft«a-like  leaf 
icli  ifl  so  pravalttnt  in  tbo  cta««. 

This,  then,  rabea  the  ijucittion  wImjUict  tho  hoart-«liapciJ  leaf  U  the 
ilder  form  from  wbicb  tbe  palm&te  type  bas  beeu  gradually  eToived. 
liec  OB  H(w  wliether  w«  cm  find  any  endence 
fNring  on  tbta  question  to  vbat  may  be  called 
.he  embryology  of  plintH.  The  fnrze,  with  its 
liny  pricklcR,  btfloogn  to  a  group  of  plants  which, 
a  general  rule,  have  trifoliate  or  pinnate  Icavoi. 
ow,  if  we  eiamiDe  a  seedling  f  une  (Fig.  SS),  ve 
jball  find  that  tb« cotyledons  are saetKwded  by  aer- 
nl  trifoliate  leaTca,  with  ovate  leaflets,  l^teae 
^>dnally  become  narrower,  more  pointed,  and 
liffcr,  ihoa  pwaiog  into  spines.  lionet,  wc  mn 
dty  doubt  tltal  the  pn^Kont  furze  \»  d<-«;rndvd 
anoeston  with  trifoliate  h^avt^s.  1  liave  ul- 
y  refored  lo  other  caAes  in  which  tbe  yonng 
its  throw  light  on  tbe  previooa  condition  of 
■peciea  {ante,  p.  13). 

Kow  we  ahall  have  no  difficalty  in  finding  casea 

>,  while  in  mature  plants  tho  leaves  are  more 

leM  lobftd  and  palmate,  the  first  leaves  euccecd- 

the  cotyledons  are  heart-sliiip<^).    Tliio  would  ecem  to  point  to  the 

i  that  when  in  any  genua  wc  find  hearl-shaped  and  lobud  k-aves,  the 

er  may  represent  the  earlier  or  ancestral  condition. 
The  ailvanlage  of  the  palmate  foriu  may  pcrhapH  consist  in  its 
tging  tic  center  of  gravity  nearer  to  the  point  of  support.  Broad 
es,  however,  arc  of  two  types  :  cordate,  with  veins  following  tito 
lure  of  the  edge  ;  and  palmate  or  Inbcd  IcavcK,  with  veins  running 
igbt  to  the  edge.  The  veiiui  contain  vaaoular  biindlea  which  con- 
Inct  the  nonrishment  sucked  np  by  the  roots,  and  it  ia  clearly  better 
liat  they  should  hold  a  straight  coarse,  rather  than  wind  round  in  a 
lorve.  As  the  nourishing  fluids  pass  more  rapidly  along  these  rnscnlar 
Ilea,  tho  loaf  naturally  growi?  there  more  rapidly,  .tnd  thiin  aMtnmcii 
'  lobed  form,  with  a  vein  ninning  to  tho  point  of  i-ach  loW. 
On  the  whole,  we  aee,  I  think,  lliat  many  at  any  rale  of  tbe  forma 
Dted  by  leaves  have  reference  to  the  conditions  and  reqnirementa 
f  tbe  plant.  If  there  was  some  definite  form  told  off  for  cnch  specie*, 
ihen,  unrcly,  a  similar  ruto  ontrht  to  hold  good  for  each  genu.*,  Tlie 
ipcctcs  of  R  gpnii*  might  well  differ  more  from  one  another  than  the 
rarieticM  of  any  |>articular  apecies  ;  tlie  generic  type  might  be,  so  to 
lay,  leaa  rlo'M'ly  iimited  ;  but  atill  there  out;ht  to  be  some  type  charao- 
•eristic  of  the  genus.  Let  us  see  whether  this  is  so.  No  doubt  there 
I  many  genera  in  which  the  leaves  are  more  or  lets  uniform,  but  in 
the  general  habit  is  also,  as  a  rale,  m<»v  or  less  similar.     Is  this 
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lh<i  CAM  in  goncn  vbero  tbo  Twbtu  speda*  differ  grcati;  in  li»Inl! 
I  hare  already  ineidcniaUy  gino  caaes  wbioh  sbow  that  tbid  La  tit)t  w, 
bat  l«l  UB  take  some  group — for  instance,  the  genus  Se^nftia,  to  wliioh 
tlw  common  groundsel  (Fig.  34)  belongs,  U)  a  typo  well  known  IoiH 
of  lu— and  took  at  it  a  littlu  moru  dowly. 

'ni«  lbftv(4  of  th«  oommoi)  gruuu<Uul  I  uved  not  dcacribo,  becuN 
tliey  are  fsmili&r  to  as  all.  Tbis  type  oct^urs  in  various  other  tpectci 
of  more  or  less  Bimilar  hikbit.  On  ti>e  other  hand,  the  fen  ikn^io  [S. 
paiudonu)  and  Ihu  inanh  Smecio  (S.jxAt- 
trii),  which  lire  in  nanliy  nnd  wet  placit, 
bavfl  long,  narrow,  sword>sha|u'd  Icart-f,  like 
those  of  to  many  other  plants  which  arc  fooad 
in  Bach  localiliea.  The  field  Seneeio  [8.  oraf 
pftrit,  I-lg.  84),  which  lives  in  meadows  and 
pasture*,  baa  a  small  terminal  head  of  flowen 
springing  from  a  ro»vtte  of  loaves  much  like 
tboHo  of  a  common  daiiiy  (JMIU  penitHh) ; 
a  Madagascar  Hjiecies,  as  yet  I  beliere  sa- 
named,  ia  even  more  like  a  daisy.  Sentcio 
Juncevs  looks  mnch  like  a  rush  ;  iK  Ajpo> 
charidtuM,  of  Sontli  Africa,  strikingly  raem- 
blea  a  hypoc/UfrU,  aa  ita  nam«  denotes.  A 
couftiderable  nnmber  of  speciea  attain  to  > 
larger  sise  and  bcoome  woody  so  as  to  fona 
regular  bn&hc«.  S,  ltux\foliui  baa  very  rouch 
F'7g«n«ral  look  of  a  box,  -S.  vagmtt  of  a  privet,  &  laurij'oliut  <•[  a 
laurel,  erfa^foliut  of  a  hcatb,  pinifi^im  of  a  ilr,  or  rather  a  yew. 

Again,  aome  tpocies are  climbers  :  S.  tcandenn  and  8.  macroj^om* 
baro  leaven  like  a  bryony  ;  &.  arantonu  and  S.  tamoidtt  Uko  a  imilai 
or  (yam)  tamus  ;  S.  Iropaolt/oltus  like  a  tropseolum. 

Among  the  species  inhabiting  hot,  dry  regionx  are  some  withsw«d- 
len,  fleahy  leaves,  suob  as  S.  haieort/iii,  from  the  Citpe  of  Good  Uoft, 
and  &  fiterontwa,  from  Magador.  Stneeio  rvsmarin^/'oiiua,  of 
Cape,  is  ourioualy  like  a  rosemary  or  lavender. 

Lafilly,  sotnu  npcciijii  may  almost  be  called  small  tree*,  eooli  a*  i 
IMpuli/oliuA,  v'liU  leaves  like  a  poplar;  and  &aniyffdat9id€t,]^n_ 
almond. 

t  might  mention,  if  space  permitted,  many  other  species  which,  I 
tlicir  name*  denote,  closely  resemble  forms  belonging  to  other  ; 
— such,  for  ittitanco,  M  Sdntcio  loltlioidtt,  erysimoide*,  buplcurioidtf, 
verbaacifolius,  juoiperinua,  ilioifolius,  acanthifolioa,  liulfolius,  platasi- 
folius,  graminifoliua,  TerbenefoUus,  rosmarinifoUns,  coronoiufolini, 
chenojiiulifolius,  lavanderisefoHus,  sal  ici  foil  us,  mesombryantheinoidM, 
digitaiifoliun,  abielinus,  arhutifolius,  malvicfoliuv,  crodiifoliua,  halimi- 
folins,  balcenfolius,  rvsedtefolius,  bederiufoliiu,  acerifolius,  plantigiaeos, 
CMtaaiiefoIiaa,  spincifoliuit,  bryoniatfoliua,  primulifoliua,   and  maoy 
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more.  Theso  unmes,  however,  indicsM  similarities  to  over  tbirtjr  otbor 
rfectly  distinct  fsmilies. 
It  seema  clear,  th«D,  that  thcM  di(F<-ri.-nc«)i  h:ivii  rcfvninco  not  to 
7  inh«r«Dt  toodcncj,  but  to  the  tlnidure  mid  0T}(aiiiEation,  the 
.bits  and  ntquiromeotA,  of  the  plauL  Of  course,  it  may  he  that  Uie 
t  form  ha»  reference  not  to  existiDg,  but  to  ancient,  conditions, 
'hich  renders  the  problem  all  the  more  difficult,  Nor  do  I  at  all 
intend  to  maintain  tJiat  every  form  of  leaf  is,  or  oror  has  boon,  noocs- 
sarily  that  best  adapted  to  tho  circuniitiaRccit,  hul  only  that  they  are 
constantly  tending  to  become  so,  just  as  water  always  (cuds  to  Bnd  iU 
otra  lavcL 

Bat,  however  tbia  may  he,  if  my  main  argument  is  correct^  it  opens 
out  a  Tery  wide  and  interesting  field  of  study,  for  every  one  of  the 
almost  infinite  forms  of  leaves  must  have  some  oauMt  and  explanation. 
=Cffn/emporary  Bcvievi. 
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TUE  FUTURE  OF  NATIONAL  BANKING. 

Br  E   tt.  LELAKD. 


THE  ever-recurring  question  as  to  the  methods  which  should  be 
adopted  for  tiupplying  the  country  with  currency  gironiitcs  soon 
again  to  demand  attention,  and  to  be  beset  with  all  its  old-lime  per- 
plexities.    It  is  the  riddle  which  b  presented  in  turn  to  eaeh  civilized 
nation,  and,  although  the  penalty  of  default  is  severe,  no  satisfactory 
HanKwer  ha«  as  yet  been  foum). 

^1      The  national  banking  Bystem,  wliieh  has  froqncntly  been  declared 

^no  be  the  best  yet  devised,  can  not  be  said  to  offer  a  solution,  for,  al- 

^nhoggb  it  served  its  temporary  purpose  very  ucll,  it  laoka,  so  far  s» 

^Pitscnmmcy  is  oonccmod,  tho  essential  element  of  permanency,  being 

bassd  Qpon  a  pablio  debt  that,  fortunately,  is  not  a  perpetaity.     R«> 

cratly  grave  concern  lina  been  felt  and  expressed  over  the  prospective 

eoDtraclioD,  if  not  total  withdrawal,  of  the  national-bank  circulation 

wbich  is  likely  to  result  from   the  dimininhcd  supply  of  Government 

» bonds.     The  prospect  is  generally  deplored.     Sundry  bill*  were  intro- 
daoed  into  tho  late  Congress,  looking  to  a  mitigation  or  poRl]>onemont 
ef  tho  consequent  evils,  but  no  conclusive  action  was  taken,  nor  is 
there  much  reason  to  expect  that  tho  subject  will  receive  M-rions  con- 
gresiional  consideration  until  it  compels  attention. 
^H       It  b  true  that  the  advocalwi  of  a  let-alone  policy  might  justify 
^Bllidr  course  by  pointing  out  that  the  danger  of  a  currency  contrao- 
^VtioB  does  nnt  appear  so  imminent  as  it  did  nine  months  ago.     Owing 
^  to  diminished  n-vonne,  there  have  been  no  recent  bond  calls,  and  tho 
rednetion  of  the  debt  Is  for  tbe  time  arrested.     But  the  prices  of 
booidsltave  so  enhanced  as  >u)>stantially  to  rob  the  business  of  usuing 
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notes  of  profit,  and,  even  wcro  U19  buiks  vUlIng  to  keep  oat 
culAtion  for  the  miatl  rvvninpcnAe  wbich  now  eomes  to  them.  iittlB  nIJ> 
soco  can  bo  placed  opon  a  cootinuance  of  the  present  condilioii-t.   Tbc 
redaction  of  the  Government  debt  will  be  resumed,  nor  is  the  deta^J 
likely  to  give  more  time  than  irill  bo  noedod  in  which  to  det^^f 
and  put  into  operation  some  octirr  plan  for  furoldking  a  current^^ 
supply. 

There  are  many  men — <k>  many  aa  to  coostitate  a  party  conatdenUe 
in  number — who  have  an  ever-ready  remedy  to  administer  for  this  at 
any  similar  trouble  which  tbrcatens  onr  finaneial  Byrtem  ;  that  it,  u 
additional  snppty  of  lei^al-tender  notes.  It  is  not  intended  here  to  dil- 
CU8S  this  proposition.  The  cviia  which  arc  certain  to  attend  an  uf 
limited  or  lately  incrcaMd  iMue  of  legal  tcnden  have  »o  often  bean 
shown,  and  the  greenback  clamor  has  so  far  died  away,  tbat  Utcnt  are 
grounds  for  the  hope,  wtiicb  let  us  cherish,  that  a  majority  wilt  not  oil 
for  a  Government  paper  circnlation,  albeit  the  United  States  Suprenu 
Court  has  decided  that  Congress  has  nncontroUed  power  to  cmtc  sad 
rcgnlato  such  an  issn&  For  tbo  purpose  of  this  pap4>r,  tlieTefore,  il 
wilt  bo  asmmed  that  resort  will  not  be  bad  to  Iega)-i«nder  notss  for  a 
eupply  of  paper  money  when  the  bond-secured  ualional-bank  nai 
shall  be  withdrawn. 

There  is  a  school  of  economists — a  title  that  can  not  properly 
applied  to  the  grecnbsckors — who  hold  that  it  is  r.i<lical)y 
and  prwluctivo  of  evil  for  banks  to  a»timc  the  function  of  fumiding 
money  ;  who  maintain  tliat  there  should  be  no  money  other  tbaii  ■ 
metallic  currency,  or  one  which  would  in  all  respects  act  precisely  at 
a  metallic  currency  acts,  because  not  only  based  upon  but  actuOy 
representing  spene  of  a  like  amount  depouted  and  held  for  ltd  redenp- 
tion.    This  school  would  doubtless  re^ud  the  tune  of  the  retiremeal 
of  nationat-bank  notes  as  presenting  an  opportunity  for  inaugnrstiBg 
their  Kyttlem  too  go«<l  to  bo  lost.     Very  recently  saggvstions  to  thii 
lino  have  been  made  and  widely  considered  as,  pcrbapa,  iifTt^ring  solv- 
tiona  of  both  (he  paper  currency  and  the  silver  problems  ;  and,  indeed, 
if  the  experiment  were  a  wise  one,  it  never  could  be  made  with  Im 
prospect  of  serious  disturbance  during  the  transition  period,  for  lbs 
process  is  already  begun  by  tbo  iesno  of  gold  and  silver  certi 
which  could  bo  increased,  if  specio  wore  forthcoming,  as  bank 
were  withdrawn.     If  any  plan  embodying  ihla  idea  were  adopted, 
should  then  have  a  system  somewhat  similar  to  that  by  which  Engl 
has  lieen  supplied  with  paper  money  since  ihe  adoption  of  Peelli «« 
in  1844.     Under  that  act  the  Bank  of  England  is  now  authottseJ  «> 
tssae  notes  to  tbo  amount  of  fifteen  million  pounds  sterling  npoo  (Ivf- 
emmenl  itceiiriti**;  beyond  this  sum  the  amount  of  cireiiUtioni*^ 
termiued  solely  by  tlio  amounl  of  bnllion  which  the  publto  cliooaca  l» 
deposit,  for  tlio  bank  is  bound  to  buy  gold  bullion  at  ibe  mml  pndl 
whenever  offered,     lite  banking  deparunent  and  the  Inne  d«i>r4 
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o^n  ftre  sepantelf  managed,  and  of  tlic  Uttt-r  t)iv  director?  hwe  uo 
contFoL  IVaf«mor  Prieo  Mya  that  it  in  not  a  dojiurlnKnt  of  the  bank 
in  anf  icdm  ;  that  "  it  in  a  xcU -acting  initituiioii  of  tlic  ntatc,  work- 
tog  on  the  bank'd  prcmiBca,  hj  rules  laid  down  by  tbe  state,  and  abso- 
lately  beyond  the  control  of  the  directorB." 

If  tbe  terms  of  Peel's  act  w«re  at  all  limes  rigidly  adhered  to,  tbu 
deecription  of  tbe  ojMtration  of  the  inuc  dcpartmvnt  would  bo  oorrect. 
Aa  a  matter  of  fact,  however,  tlicy  are  not  adhered  to,  but  arc  vtu- 
pc&ded  in  times  of  financial  strexs,  and  the  dire«tora  assume  control  of 
the  issue  department  for  the  relief  of  the  strain  upon  the  banking  de- 
partment and  tbe  business  commonity.  Three  times  sinco  tlio  odop- 
lioD  of  the  act  Itna  ita  operation  boen  aoapoidod.  Tb«  suppoution  that 
a  "  suspension  of  the  act "  Involves  a  sn^««i«on  of  specie  paymenta  Is, 
perhaps,  still  common  cnongh  to  warrant  an  explanation  of  Jta  true 

ftare. 
11»6  Bank  of  England  is  the  cnstodian  of  the  principal  portion  of 
e  reserre  of  all  tlio  banks  and  bankers  of  England,  and  to  it  the 
latter  must  look  for  money  to  mvct  thu  excct-Hivc  and  unusual  dcmanda 

tMt  aro  made  upon  tliem  in  time  of  panic.  At  such  times,  therefore, 
tapid  inroad  b  made  upon  tbe  bank's  supply  of  gold,  and,  if  the  act 
of  1844  oontinaes  in  forc«,  a  point  ia  soon  reached  where  tbe  directors 
are  compelled,  for  self- protection,  to  cease  discounting  cvi'ti  upon  tbe 

tit  wcBriticN.     Whenever  tbe  strain  becomes  unendurable,  an  appeal 
made  to  the  Government,  through  the  Chancellor  of  tbe  Exchequer, 
ntspcad  the  act.     If  granted,  the  legal  restriction)!  upon  the  bank's 
BOt^Unea  ar«  rvmoved,  and  the  directors  are  aulhoriit^d  largely  to 
increaao  tbeir  issue  without  reference  to  tbe  amount  of  bullion  in  their 
Mslta  ;  tbe  effect  of  which  ia  that  for  the  time  both  dcparlmcnts  of  the 
■uk  are  ander  the  management  and  control  of  tbe  directors.    They 
we  not  likely  to  «*o  this  privilege  recklessly,  for  the  obligation  to 
tlicir  notes  in  goM  on  demand  remains  in  full  effect.    Uot«- 
r,  for  some  reason  not  wholly  apparent,  it  hmt  become  a  custom— ao 
'  as  three  instances  can  make  a  cu«tom— for  the  Government  to  stipu- 
late that  the  bank  shall  charge  a  very  high  r.ite  of  interest,  say  t«n  or 
elve  per  cent,  upon  Ihe  oxtm  note-issnes,  tbe  profit  thereon  to  go  to 
I  stat«.     Tbe  remit  of  this  is,  that  prudence  and  self-interest  com- 
m  to  make  tbe  directors  dm  the  powm  conferred  upon  them  most 
ringly,  and  they  do  so.    In  but  one  instance  hu  there  been  an  over- 
This  vaa  in  1837,  and  to  the  ext«nt  of  eight  hundred  thousand 
In  1647  and  in  18S6  tbe  fact  of  suspension  ]>roTed  snlScicnt 
)  allay  tbe  panic  and  to  avert,  at  least,  its  worst  consefjuenoes. 
A  recent  writer  reeommende  the  mechanical  and  local  separation 
of  tbe  issue  department  from  tbe  Bank  of  Knpland  to  a  Government 
ofleo,  as  tending  to  the  propagation  of  clcart^r  ideas  on  the  subject  of 
DOte  conency.     No  eaggestion  is  offere-J  an  to  the  w»y  in  which  relief 
Bold  bo  afforded  in  emergencies  similar  to  tboM  which  have  hereto- 
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fore  been  met  by  extending  tlw  Inuik's  powers,  nor  ii  it  obviooe  how 
any  conid  be  given  vxcopt  tbrongh  ttie  agency  of  tbe  bank. 

Extrnding  tlif  compariiton  between  tbe  Kogliab  system  xa\  that  of 
.the  United  States,  with  tbe  national-bank  notes  retired, tbe  Ivgal  tciul- 
bn,  altbougb  mudi  greater  in  volomc,  migbt  be  likened  to  tbe  Bewctj- 
BTC  miltioD  dollars  tbat  the  Bank  uf  England  iamcn  against  its  Mosri- 
nte«,  while  the  bank's  Kpecio-socurisl  ij<«uc*  would  find  their  panUId  Id 
the  gold  and  silver  certificates.  Tbue  ii»w  amount  to  tomcthitig  wnt 
rtban  two  hundred  and  fifty  million  dollant.  Tbey  bave  not  very  to 
Ho  go  before  tbey  wonld  equal  the  national-bank  notes  outttlAnding,  ant 
Ibe  expediency  of  lar^^ly  increasin);  tbe  iksuo  16  freely  discuMed. 

but  in  the  workiugs  of  the  two  eyKtcms  here  compared  ibere  wonU 
bo  an  importunt  differenoc 

When  tbo  aet  of  1644  woji  being  urged,  it«  advocAles  recognlu^ 
that  in  extreme  cases  a  rigid  adherenee  to  its  proviviimn  migkl  Im 
mischievous,  and  epecbl  gOTemmental  interference  be  found  ti«c«t- 
.sary.    Experience  has  shown  that  aach  compelling  cmcrgenoin  do 
^rIs«,     Warned  by  tbis,  Mr.  Lowe,  Chancellor  of  the  Exebeqntt, 
introdnced  into  tbe  IIouhc  of  Commons  in  1873  a  bill  proriding  for 
automatic  snapen^ion,  so  to  vpeak.     He  proposed  that  the  Govcnmenl 
migbt  lawfully  snapend  tbe  ^uik  act  when  certain  conditjons  obtained, 
rconditions  presttmed  to  be  indicative  of  a  panic ;  but  tbe  bill  was  iu( 
Weceircd  with  favor,  and  was  withdrawn.    What  the  effect  of  a  strirt 
adherence  to  the  act  in  time  of  panic  would  be,  it  ts  difficult  (o  pre- 
dict— it  has  never  boca  tried. 

It  is  not  eacy  to  see  bow,  even  if  it  were  made  lawful,  relief  MoU 
be  given  in  tlio  CMC  of  a  strictly  govcmmvntiil  Issue,  consisting^  (<ff 
example,  of  s]>eci«  eertJficatcs  and  legal  tendera.    Jf  additional  iauut 
of  the  latter  were  Mitborixed,  bow,  in  time  of  peace,  would  tbey  be  pot 
.ifloat  ?    Certainly  few  would  be  willing  (o  have  the  Treasary  Depart- 
ment take  up  tb«  busincM  of  banking  and  nmke  advances  on  misccIU- 
Meous  securities.     But  the  lime  would  certainty  cfjnic  when  the  ton- 
iporarj' relief  given  by  elcaring-hou»e  eerlificates  would  be  found  t» 
be,  or  at  leaat  be  thought  to  be,  inadequate,  and  an  increase  of  ourroHiy 
[be  demanded.     Could  there  be  any  assurance  that  the  power  to  make 
rmch  increase  resting  in  GoTcmroent  officials  would  be  exercised  wilk 
the  canlion  shown  by  the  Governor  and  Company  of  tbe  Bank  of  Eng- 
land, who  are  restrained  by  eonxiderations  both  of  prudence  and  pnitf 
An  illastration  of  the  course  likely  to  be  purened  was  furuiniud  V 
k3673-'i3,  when  forty-four  million  dollars  of  legal  tenders,  which  W 
ueon  retired  by  Secretary  MeCnllocb,  were  dubbed  a  reserve,  ih*  f*" 
pnno  of  which  was  dcmandod  and  granted  to  tbe  extent  of  twcBly-vi 
minion  dollars.    There  are  ample  grounds  for  tho  fear  thai  any  ^ 
torn  nn<lcr  which  tbe  Government  should  fnmiab,  in  wliatuver  f«»i 
ttho  whole  supply  of  the  piper  money  of  the  country,  would  Imp 
'na  cooiiaiitly  o»  the  Ico-sboro  of  an  inconvertible  paper  enrnwfi 
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the  capacity  of  wbicli  for  working  mischtof  ha«  oft«n  been  pomted 
oat. 

It  is  Dot  probsblfri  bowOTGT,  thnt  there  will  tic  any  n-i<lo  dcpartnro 
from  existing  tnetliodK.  Oiit«i<)<i  of  Iho  straggling  ntnlu  of  tbo 
grocnbacVt-TK  tli«  national-baDk  notca  are  regarded  with  favor.  It 
con  not  be  gainsaid  tbat  the  period  during  which  ther  bavo  been  in 
existence  b^  been  a  Tery  comfortable  one,  so  far  at)  a  good  carrency 
for  the  people  contd  make  it  so,  Whatever  theorolical  objvctiona 
there  may  be  to  the  syBtem,  it  has  worked  Eingularly  well,  is  juatly 
poptilar,  and  it  is  easy  to  nnderatand  why  itit  pr»lKi)ile  rcotrictioo  and 
oltimato  diNcontiauanco  sbonld  be  looked  forward  to  with  concern. 

Iliero  bait  bceo  little  or  nothing  in  the  way  of  Buggcstion  sb  to 
what  can  be  done  to  perpetuate  the  national-bank  isBOCS.  Varioas 
plana  have  been  proposed  for  prolon^ng  their  exislencv  ;  but  closely 
adhering,  as  all  these  plans  do,  to  the  theory  of  a  bond-secured  car- 
rency, they  am  confined  within  narrow  limils. 

Secretary  Folger  and  Secretary  McCulIocb,  C'omplrolleta  Knoi 
and  Cannon,  have  mtwtnntially  agreed  in  tlicir  report*  for  two  ycani 
post  in  recommending— 1.  Tlicr^-movai  of  the  tax  on  bank  circulation  ; 
2.  An  increase  of  the  percentage  of  currency  which  the  banks  may 
issne  against  bonds  deposited  ;  3.  The  conversion  of  long  bonds  into 
three,  or  two  and  a  half  per  cents,  the  latter  being  less  likely  to  be 
withdrawn  for  reasons  having  no  reference  %o  the  amount  of  circiilft* 
tion  needed  ;  and  bill*  were  intradnced  in  both  HoiiMS  of  the  la.tt  Cou- 
greaa  providing  for  the  practical  application  of  Uiesc  recommendationB. 
ITieir  adoption  wotUd,  however,  afford  but  temporary  relief.  It  would 
bsTC  the  merit,  no  small  one  it  may  be  said,  of  enabling  us  to  tr.ivel 
along  tlie  well-known  road  for  a  white  longer,  but  it  would  only  post- 
pone the  day  when  a  solution  of  tlio  currency  problem  must  be  con- 
fronted. 

The  tme  solution  has,  by  some  of  the  gentlemen  referred  to,  been 
declared  to  he  areduction  of  (he  redundant  revenue  sufficient  to  retard 
the  retirement  of  bondii,  and  finally  to  arrest  it  when  thoir  volume 
aball  have  reached,  or  closely  approached,  the  amount  re<]uisitv  to 
wcnre  the  national-bank  circulalion. 

To  ret.-ird  the  payment  of  the  public  debt  by  reducing  taxation 
would  probably  be  expedient,  it  certainly  would  be  popular;  bnt 
wholly  to  arrest  paympnl,  and,  for  such  a  purpose,  maintain  the  debt 
at  ■  fixed  surn,  would  be  another  and  a  very  qucstiouablo  matter. 
Uoreover,  a  currency  thns  regulated  as  lo  volume  wonid  lack  the 
jpportant  element  of  adaptability,  or,  as  it  is  sometimes  called,  eloa- 
■pity,  for  it  is  not  likely  that  any  one  would  go  k>  far  as  to  suggest 
foat  the  bond  debt  should  be  increased  and  decrvaKnl  in  accordance 
with  ihe  demands  for  currency — a  method  which,  if  not  otherwise 
qaestionable,  would  be  so  clumsy  and  tardy  in  its  operation  as  to  serve 

C-.     Who  in  such  case  should  decide  what  amoont  of 
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■Kmsj  and  oonioqucnlly  of  boD<li<  vould  be  De«dful  f  Tlic  SocreUij 
of  the  1VeM>U7  or  the  congrettioual  committee  who  should  Iw  uiUid 
k  upon  to  dclermioe  tbia  point  would  re<)uire  the  &3me  degree  of  onni^ 
'  denco  that  would  be  required  to  fix  the  proper  limit  of  iiredeetuUf 
legal  tender*.  Tlio  objections  to  1U17  arbitrary  regulation  of  the  vol- 
nmo  of  carrency  liavv  been  m>  often  pointed  out  u  to  malce  ncc^lm 
tbeir  r«cital  in  tliia  connection. 

To  maintain,  for  the  purpoaes  of  bwik-note  Becoritj-,  a  OovennMtl 

debt  anything  in  oxcvtw  of  tkoGoTcmmcntV  needs,  would  be,  in  effiA 

to  levy  a  tax  upon  tliv  cominunity  nt  large  for  dintribntionaa  abocqlf 

on  bank-DOto  circulutiou.     Ii  may  be  Kiiid  lltat  the  bcnefitti  inunnf  to 

tbe  iwtuem  would  bo  slight  and  ineidvntal — a  not  uuduv  rowud  fw 

the  eerx'ice  rendered — aod  that  the  real  pur])««e  would  be  the  protM- 

L  tion  of  the  note-bolder,  which  protection  would  be  worth  more  ihu 

P  its  cost.    Thus  etatod,  the  proposition  would   be  to  make  tlie  iio(» 

boldcn  a  preferred  cbuw  of  creditors,  eccurcd  at  the  public  coeL   II 

would  be  ptininirnt  to  aid:  licrv,  By  what  logical  method  ia  tiM  «»■ 

olosion  reached  ilint  ibb  preference  ahould  be  given  to  the  note-b^ 

ere  alone  ?    Are  there  not  other  classes  of  creditors  with  equal  clnni 

for  protection  ?    The  depositors  in  savings-banks,  the  benefieiaciea  ot 

life-insurance  policies,  and  divers  other  corporate  and  private  tnuti^ 

care  BOW  very  largely  secured  by  Govemmeot  boodt,  and  it  i>  POt 

leaa/  to  m-o  why.  if  the  note-holders  arc  u>  havo  qieolal  prolcetica^ 

itheM  ean  not  wiUi  perfect  justice  ask  ilint  lliey  too  shall  continue  Vi 

~be  eared   for  by  the   Govcniment.    That  such  demand*  should  b< 

acceded  to  few  will  AAgcrt,  bnt  it  would  be  quite  as  proper  for  tbt 

GoTemment  to  furnish  security  for  all  aa  for  a  part.     But  it  ia  idlt 

to  discuss  this  propositioa  at  length.     Whatever  differences  of  opiniM 

there  may  be  as  to  the  rate  at  which  roductioiD  of  the  debt  should  go 

CD,  thoro  is  little  dilferenoe  as  to  the  general  principle  that  it  slwiild 

bs  reduced  aa  fnat  m  may  bo  consistent  with  a  proper  distribution  of 

the  burden,    lliu  propo»ition  that  it  is  a  good  thing  to  pay  onc'i 

debts,  when  abundantly  able  to  do  so,  is  eound,  and  it  applies  to  » 

aggregate  of  individuals— the  state— procisdy  M  it  docs  to  a  liogk 

individuaL     Public  opinion  will  doubUesK  demand,  it  ccrUinly  woakl 

be  right  in  demanding,  that  the  volume  of  the  public  debt  shall  hi 

regulated  without  reference  to  iiatJonal -hank-note   issuM ;  the  Mm 

rtbat  it  should,  or  might  with  propriety,  be  regulated  with  refeteoNtit 

^their  needs,  is  radically  unsound.     Nor,  it  may  be  added,  are  then  VSJ 

reasons,  economic  or  political,  for  a  resort  to  such  strained  metlMdfc 

Tliat  a  paper  currency  is  one  of  the  requirements  of  a  great  oon- 
mercial  country  fs  generally  odroittod.  That  such  a  currency  can  !»«•* 
he  funilkhod  by  bsnkn  of  i.'<^ite,'if  not  so  generally  admitted,  wmU 
teem  to  be  demonstrated  liy  universal  custom  among  civttir.nl  natioH> 
The  issuance  of  circulating  notes  is  a  legitimate,  if  not  Deccaaaiy,  \viBff 
tion  of  tlw  business  of  banking.     It  ia  one  of  the  forms  of  th«  oooqili- 
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oat«d  Bystem  of  civdit  whicli  has  maiie  ouroin«roial  growth  possible, 
nor  ia  then:  any  reuon  why  this  particular  form  of  bankJDf;  ubligation, 
coostilutiDg,  aa  it  doca,  hut  w  minor  part  of  the  total,  should,  when  ore- 
aled,  havo  other  or  bettor  HafcgnanU  than  tin?  riMnaiiider.  The  security 
fumish&d  by  the  capital  of  the  bnnkA,  by  the  ability  and  intrgnty  of 
thoir  management,  aided  by  j^TerDmental  supervbion,  which  must 
Be«ds  Berv«  for  the  greater  part  of  tboir  Ibbilltiee,  should  be  adequate 
for  the  whole.  The  checks  and  precautions,  the  discrimiQalion,  which 
an  applied  to  tfao  n»o  of  credit  in  other  branches  of  banking,  the  pro- 
tection which  iit  found  to  answer  fur  dv)>oi>itor«  and  holders  of  checks  and 
draft*,  tho4ild  al*o  l>e  infficicnt  for  the  holder*  of  that  particular  class 
of  "memoranda  of  claims"  known  as  bauk-noiea.  That  ihi«  protec- 
tion can  be  made  practic-ally  efficient  is  amply  proved  by  the  hititory 
of  the  national  banking  eystetn  in  the  United  Slalu).  Uuring  an  ex- 
perienco  of  more  than  twenty  years  the  avcnigc-  annual  Ium  to  dcposil- 
on  hu  been  only  on«  twentieUi  of  one  per  cent  of  the  total 

The  public  have  become  !m>  accustomed  to  the  use  of  a  hond-iteciircd 
currency,  and  have  so  generally  credited  the  satiafactory  reaoltn  lo  the 
fnture  of  spevial  security,  that  the  Buggeatton  of  an  unsecured  cur- 
rency, or,  rather,  n  currency  not  secured  by  special  deposits,  is  not 
likely,  at  the  QvxmA,  to  be  rccoivcd  will)  fnvor.  To  many  it  will  re- 
mII  tha  daya  of  wi!d-cal  banking,  when  the  country  was  Hooded  with 
non«y  that  was  practically  irn-decxnahle,  and  wide-Mprc^ad  and  serious 
loaa  waa  inflicted  on  the  oommunity,  espeoially  upon  the  poorer  eI»Rsee, 
by  having  worthleas  issues  forced  upon  them.  But  there  is  little  dan- 
ger and  no  need  of  a  revival  of  that  vicious  system, 

I'he  l«BsoiM  of  the  past  have  not  been  waBt«d  ;  nor  are  we  a  "na- 
tion of  nsoala,"  in  spiut  of  stindry  recent  revelations  of  raacality  and 
■mttAaM*.  More  and  more,  aa  civilization  advances,  doc«  the  tendency 
of  people  to  trust  each  other  increase.  Yearly  the  average  of  pru- 
dence and  trust wonhine«9  grows  larger.  If  not  because  of  a  stronger 
sense  of  moral  obligation,  then  bocaiiao  of  a  better  appreciation  of  the 
DecMsity  tbercror  in  the  conduct  of  bnsincM,  men  nhow  a  growing 
rwpect  for  each  other's  rights,  and  place  a  greater  reliance  upon  the 
relation*  of  conlraot. 

3lr.  Spencer  says,  "Given  a  nation  of  perfectly  honest  men,  and 
nearly  all  trade  among  its  members  may  be  carried  on  by  memoranda 
of  claims."  ^Ve  have  not,  it  i«  needlcis  to  say,  reached  an  ideal  state 
of  perfect  honesty — far  from  it.  The  adoption,  therefore,  of  an  abso- 
lotoly  free  bonking  system,  without  limitations  or  roaUietionft,  would 
bt  u  tipcriment  too  haiardoua  to  be  tried.  There  is,  however,  a  de- 
grwo  of  honesty  wbieh  snffiocs  to  maintain  a  credit  M-xtem  of  great  ex- 
tent and  complexity,  involving  the  nsc  of  enormous  auras  of  promises 
to  pay,  and  the  extension  of  that  nystem  to  cover  the  use  of  the  partic- 
ular form  of  promisee  to  pay  known  as  bank-notes  is  logical,  natural, 
with  proper  restrictions,  safe. 

VOt.  J»TII.— 42 
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fSM  froB  bold  lo  baad  m  bium;  k« 
I  etW  «nd«BO»  of  dcbc,  nor  can  then  be 
{a  tbetr  D»e.  Tbey  most,  if  ellta- 
,  of  iwcwiilT  be  ukra  bv  mstiT  who  htfr 
t—raet  onoelBsuns  u  to  ttia  tomidoMS  of  Ck 
■M  aSiad  U  ffdbr  Ion.  But  tlie  ctrenlfttHii  rf 
I  af  latf  «n  ■  •»  be  difneaiad.  Adam  Smith  poiiited  ort 
■  a  tW  fonH  of  mixMiy  raqoind  for  dealen  and  for  con- 
llu  fv  tb*  OM  of  tbs  Utter,  paptrr  nuHK>7  h  not  fiittd,  M 
hs  fora  or  ■Mtarhy.  TIm  *o«i»dae«  of  thin  ripwbt 
fiM^Bvd  *i&c«  hi*  tunr,  bat  Uiv  prrp<n)drranc«  of  oftt- 
IB  ilB  &Tor.  Mr.  UcCnlladi,  ta  hb  recent  report,  rvtuB- 
;  &•  &MwtiaaaaM  of  nutll  note*.  It  would  bring  out  a  brgr 
t  «<  ahcr  iBd  iaaO  gold,  vliicb  f  aniah  the  ben  kind  of  moocf 
f«r  tW  waJtm  UiiUMmium  of  trftde.  and  afford  tbe  bert  posaiblo  pn- 
taetian  fv  tba  aaaQ  dealen^  the  v&g«-eam«rs— nvn,  vromHi,  ud 
■kiltaca — who  Bttffcr  noet  fron  a  defftctire  omreooy.*  If  moall  noM 
«■•  nttred,  the  malkr  nriaga,  the  «tockiiqH><^ard9,  would  coout 
of  goU  lod  aher,  and  otrrioiulf  it  k  best  that  tbts  paK  of  the  tmn- 
Xrf*  iwuia  so  incoanderaUe  port — ebonid  be  of  flpeci«.  Tbt  if- 
gnfraie  tMoe  o(  legal-teoder  and  national-bank  notce  of  dmomiiiatlN* 
ante' ten  dollats  b  about  two  hundred  and  twontj  million  dollara.  b 
i>  pcnhahle  thai  Deariy  thia  entire  amount  oonid  bo  rcplacoil  with  ^1 
■sdialrer  before  the  point  of  spvc.ic  wt  oration  would  1m^  rraclicd.  SvHi 
a  ToluBe  of  hard  mooVT  would  anpply  the  best  obtainabUi  guaiaalti 
ai^uut  carreaey  diaturbaneea. 

That,  if  rellered  from  tbe  function  of  fvmialiin^  wa^e  and  pockM 
noBCf,  a  bank  rarreney,  suited  for  the  lar|^  operations  of  trade,  aa^ 
jVi  not  haadicapped  with  the  obllf^tion  of  cprcial  bond  depoeila,  ooold 
be  «a<abKshcJ  wtib  aafetj,  ttiay  be  n»crtcd.  That  banks  of  iMn*  on 
be  m,hij  eoodneted  and  fumixh  n  roam]  currcurj:  has  hwa  snlBcicetlf 
efaowo  nnder  conditions  far  more  unfaronblo  than  now  obtain  in  tie 
Tinted  States.  Tbe  Scotcb  banka  are  examples.  So  well  have  ibsr 
been  eondnctrd  that  Profeaaor  JcTonB  admitted  that  their  syitiin 
would  hv  an  enocllent  one  for  g«n«>nil  adoption,  "  if  wc  wrro  all 
Scotehmcn."  It  mxy  be  fairly  douhictl,  howt>Tcr,  whrtlicr  the  sati^ 
faetory  reaalta  In  Scotland  are  wholly  due  to  exceptional  integrity, 
aagacitT,  and  caution  on  the  part  of  Scottish  niana_C[cr«.  May  it  «« 
be  thai  the  bank-correney  system,  properly  coadnctcil,  has  had  a  (liitr 
trial  tn  Sontland  than  elsewher«? 

One  doM  nnt  n<<ed  to  be  rcry  old  to  remcmbiv  when  this  eomtiyr 
especially  the  West,  was  dcpomlent  upon  a  paper  currency  that  wtt, 
for  the  most  part,  of  a  -very  tmahy  kind ;  and  lo  remember,  also,  l^ 

*  Thai  ike  (oraed  dmUtlon  of  ■  ilch^ml  m(i»j;c,  bjp  iliii  or  may  oihaf  mtA'A  ' 
not  biMMded  to  be  viTeeu^d,  ami  lianllt  bo  tiplalMd ;  bat  ■  dlsnuaioa  at  tW  •'■* 
jfUoB  U  M  part  of  tU*  pa^cr. 
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\va  then,  ivaA  in  that  region,  there  wvrv  noUblo  ezMptioofl.  Bank  offi- 
cblH  wiU  remember  bow  a  stray  doIu  of  ikc  ugly  iiutties  of  tlie  Slate 
Bank  of  Induna,  or  tbe  Wisconsin  Marine  uid  fire  Insurance  Cora- 
panj,  coming  in  with  a  pile  of  gaudy  wild-cats,  used  to  "  sbine  out  like 
a  good  deed  in  a  nangtity  world,"  and  woe  promptly  flort«d  oat  aud  laid 
away  as  a  part  of  the  reterr*.  Tbo«e  bankn,  with  a  few  others,  hav- 
ing relatively  very  largo  iaauea,  were  conducted  iiaf«ly  through  the 
Ticiatitudes  of  those  days,  promptly  redeeming  their  notes  on  the  lu]- 
^pl  of  the  national  system  n-itbout  the  loss  of  a  dollar  to  the  hotders. 
Hit  the  honestly  and  prudently  vundactod  banks  of  that  period  were 
BOt  nunicroun  nor  atroiig  «nough  to  r(.'di.H-m  the  vices  nor  avert  the 
OTtb  of  pajwr-mouey  haDkuig  as  it  was  then  carried  oti.  The  story 
of  recklesancss,  fraad,  and  suffering  doea  not  need  to  be  retold,  and 
BO  one  would  be  willing  to  see  the  way  opened  for  a  repetition  of  it£ 
axperieoces. 

K  "nte  conditions  now  are  very  different.  The  operation  of  the  na- 
Hnal  banking  syiitvm  fur  twenty  year*  hiit  bruught  to  its  loanagcmvat 
HliM  of  tnined  and  educated  baiikers,  who  art),  for  the  most  part, 
m  custodians  of  the  people's  money,  aud  to  whom  might  be  intrusted 
^e  work  of  fLimishiog  paper  money  for  the  country  with  greater 
M>Domy  and  less  risk  of  los«  than  would  attend  tbo  adoption  of  any 
Hmt  flystvm.  TItc  machinery  is  at  hand,  is  In  excellent  working  or- 
^r,  and  would  need  but  slight  modiUcatlons  to  fit  It  to  perform  lis 
work  after  the  obligation  to  deposit  (JovernmeDt  bonds  against  note- 
is¥Bea  bad  bc«n  canceled.  Ther«  are  now  over  twenty-six  hundred 
utioaal  banka  in  operation.  Tlicy  have  been  organized  and  located, 
not  with  roferMicc  to  issuing  ourrcncy,  but  to  supply  the  U-gitiinale 
needs  of  the  bnslaew  community.  To  guard  against  the  formation  of 
bank*  for  porposea  of  circulation  only,  ihc  right  to  issuu  might  for  tbo 
present  be  confined  to  those  now  in  existence,  with  a  permanent  pro> 
vision  that  such  right  should  bo  extended  to  new  banks  only  after 
three  or  tive  year«  of  suocc«»ful  operation  :  no  permits  to  bo  granted 
^cept  under  \Xw  eonditions  now  inipoiicd  as  to  location,  ratio  of  capi- 
H  to  population,  and  of  circulation  to  paid-up  capital.  A  Govern* 
^■nl  bureau  abould  continue  its  fiupcn'i^ion,  and  should  engrave, 
Bnt,  and  fonibh  the  note  impressions  as  a  precaution  against  tlto 
possibility  of  over-issuer  ;  thii!  aud  any  olher  labor  or  expense  imposed 
tbe  bureau  to  bo  paid  fur  by  a  continuance  of  the  tax  on  cnr- 
Exi.«ting  regulations  as  to  reports,  examinations,  and  control 
.  of  bankruptcy  should  be  maintained,  and  it  might  be  well  to 
l«rencu  to  the  clwms  of  note-holders.  Notes  should,  of  course, 
in  ctnn  or  legal  tenders  on  demand,  with  provision  for 
rovlcmption.  At  present  there  is,  practically,  no  redemption 
except  of  mutilated  notes.  Under  the  ey»tem  suggested  rcKlomption 
would  l»e  real,  and  the  amount  of  note  circulation  be,  aa  it  abould  be, 
ni|[uUted  by  trade  requirements,  with  no  danger  of  a  sudden  and  un* 
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■  neoeeB&ry  tncreasc,  inch  u  h»  bmw  wen  in  tlu)  foriiuir  hbtory  uf  bw 

The  quesiion  of  ilie  conatitntional  power  of  Congw**  to  autbooiie 
encl)  a  systi-'m  ran  only  be  alluded  to.  It  would  wry  likclj*  be  rsiud ; 
but  it  may  be  assumed  that  tt  would  not  proTe  an  tniiu|>«rable  objec- 
tion.    It  might  be  made  a  condition  of  granting  cliarU-n<  or  Itoonrca  Ui 

■  blinks  lliAt  tlio^  flbould  titt  required  to  lend  a  eertaia  pereentago  of 
tb^ir  capital  lo  the  (ioverrtment  vbenerer  called  upon,  and  altui  atiilir 
proper  restrictioDS  be  made  dcpoBitories  of  public  moneys ;  tlioa,  a  bat 

plteeo  sagg«»lcd,  doing  awsj  vitb  tbe  expcniuve  and  primitive  ^«tc« 
of  local  eab-trcBaiirica. 

Bankcni  to  mnko  money  on  their  issues  must  k»op  tbem  in  drcnla- 
tion,  which  conld  be  dono  by  Ike  aame  meiinw,  and  tliose  only,  that  an 
empliiyed  to  biiild  up  a  line  of  depoiils ;  that  id  to  say,  they  itivt 
i^NtiibliHli  lli<-ir  erc^dit  by  promptly  ]MTfortning  llivir  cngafcenob 
Uovenmtental  interfereuoe  Hbould  be  exercised  solely  with  nlvtxvK 
to  insjatence  upon  such  performance. 

That  in  some  cas^-s  there  would  b«  tnismanag^ement,  di«hoo»iy. 

.and  consequent  loss,  in  the  future  as  in  tbe  past,  is  certain  ;  but  iheMn- 

"trol  and  mipcrvirion  of  banking  should  not,  any  more  than  liiil  fi 
Other  branches  of  buaiuMM,  be  regulated  upon  tbe  hypotbeciB  of  fnud. 
Tbe  tosses  which  might  come  would  be  comparatively  iiuiall,  WDSld 
follow  quickly  upon  their  csti&es,  would  have  the  advantage  of  beini 

idircctly  traceable,  and  so  permit  the  prompt  npplicatioii  of  rtni#>ltil 
iDnunircs.     \Vilb  tlio  existing  means  of  Kwift  commnnication,  with  dy 

^ido  distribution  of  national  l>nnk»,  and  tlio  watchfulness  which  ibfT 
employ  toward  each  othi-r,  and,  finally,  with  the  smaller  transactica 
earrini  on  by  means  of  specie,  the  loMtea  upon  bank-notM  would  W* 

ponly  be  small,  but  would,  for  the  most  pari,  fall  upon  tbe  hanka  thm- 
Mlves,  they  b«ing  tbe  constant  custodians  of  the  greater  pan  of  tlu 
ourrcncy  ;  and  they  could  be  tnivtcd  to  sec  to  it  tlinl  only  snob  cirrn- 
laled  aa  was  worthy  to  hare  rirciilatinn. 

This  brings  na  to  a  nuggeetion  which  is  put  forth  with  much  hc^ 
tation,  and  only  as  a  saggeetion,  notwithstanding  it  ia  believed  that  it 
is  sound  in  principle,  and  might  Iw  made  safe  in  practice.  Ii  ix  ''  ' 
that  the  bniikii  should  assume  tlie  riisk,  nnd,  ax  a  whole,  DU'lt'ii.  ■ 
protect  the  rv^t  of  the  community  from  lowi  upon  not«-imae&  To 
eSe«t  this  it  would  only  be  necessary,  »o  faru-->  legialation  is  roncrnxd. 
to  continue  in  foroe  that  provision  of  the  existing  law  wbii-h  mikr* 

Oiat tonal-bank  notes  a  legal  tender  to  national  bank«^     It  wonhl  m«id 

'to  W  well-nigh  certain  that  tbo  banks  rould  assame  this  risk  of  l»s 
whatever  it  might  prove  to  bo,  and  etill  tfa«  bnsineM  of  iasMing  m'^ 
afford  a  larger  margin  of  pnifil  than  it  now  doea.     F'  ■    ■ '  '  "  ' 

but  an  appUcfttion  of  the  iii.-.iiranee  princi|)le  to  one  c 

■dcnta  to  which  tbe  banking  business  is  liable.    Tlie  banking  mi«K«'< 

pa  a  whole,  would  undertake  to  indemnify  the  public  against  I<mm 
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arising  fn>ni  lli«  failure  of  indiTidaal  banlu  to  rcdftcm  Uicir  potci<.    A» 
to  tb«  nature  and  extent  of  such  Iomm,  tbey  already  have  a  tnurh  bet* 
ler  baiiia  for  estimating  Uiem  than  va«  avaibbte  to  life  or  fire  and  ma- 
rine iosnrance  cofopimicv  ■□  Ita-ir  inception.    A  perfectly  trustworthy 
"  table  of  oxpcni-iicx!  "  in  Hu{i{iti«il  by  thu  record  of  tbo  losws  to  dopon- 
tora  in  national  bauka  for  tJie  liu>t  Iwiuity  yeant ;  tbe«c-,  u  bvfora 
e(at«<l,  liave  been  only  oDe  twenlictJi  of  one  per  cent  per  aiiuuni.    This 
■^U'rv.tl  covers  two  periodB  of  panio  and  consequent  depreesion,  and 
IPLay  )>e  prt-<>umed  to  havo  included  moet,  if  not  all,  of  the  viciseitades 
of  the  buHineEa,    If  from  abundant  caution  tho  estimate  of  probabto 
loss  should  be  put  at  tenfold  that  ^hick  paitt  experience  with  tbo  na- 
tional STBtcm  has  tliown,  and  the  pn-M-tit  Govi'mmeiit  tux  011  currency 
be  addc4l,  wc  dhoiild  have  a  total  of  oiio  and  a  half  per  cent  on  the 
Toliimo  of  currency  to  cover  losses  and  expeusea.    The  premium  out 
of  which  to  pay  this  charge  would  be  the  interest  od  the  cxcecs  of  the 
aversfce  amount  of  currency  in  circulation  over  the  reserve  required  to 
be  held  again*!  it,  or  nay  from  three  to  ocvcn  per  ccnt^  varying  with 
Httie  state  of  Uio  money  market  and  tite  location  of  tbc  b«nks.    This 
^^■rlainly  offers  an  ample  margin. 

The  idea  is  not  altogether  novel  eiren  in  its  application.     It  was 
adopted  in  tho  case  of  tbo  various  branches  of  the  Stale  Hank  of  Indi- 
ana, and  worked  satis factorily.    Slightly  modified,  it  is  applied  by  the 
goaruitco  companieii,  vhiob,  for  a  much  smaller  premium,  guarante« 
employers  against  the  fraud  attd  tnsulvcncy  of  their  scrrauiit.     The 
suggestion  may  be  somewhat  startling  to  bankbr*,  who,  oh  a  elasii,  are 
proverbially  and  properly  conservative,  but  the  soundneas  of  the  prin- 
B|fiplc  which  underlies  it  lins  been  demonstrated  by  long  experience  and 
j^p  const-intly  finding  wider  npplieaiion.     Itankers  daily  risk,  without 
thought  of  fear,  far  larger  »mn»  than  such  an  insnraooo  of  ctirrency 
would  involve  u|>ou  guarantees  that  are  much  1«m  stable,  that  is  upon 
tb«  indemnity  fiimiBhed  by  insurance  companies  which,  both  as  re- 
gards sums  at  ri»k  and  premiums  cbnrp;ed,  conduct  their  business  on 
comparatively  loniill  mnrginiii.     .Should  the  liability  seem  too  great  if 
itondwl  commonly  to  all  tlio  bunks,  geugra|>hicjil  districts  might  be 
rilh  redemption  conlcrti,  the  mutual  guarantiw  of  the  liaiikei 
.  to  extend  beyond  the  limits  of  their  districlit. 

Obfeccion  may  be  taken  that  siicb  a  syatera  of  currency  wonld  in- 

ornwe  the  profitji  of  bunking.    That  it  would  do  so,  in  some  degree,  is 

probablo,  but  it  is  not  in  the  inter««i  of  that  business  that  the  snf^^ea* 

yMton  is  made^    The  public  have  the  deepest  interest  in  the  avoidance 

^■f  pert urbal ion ■>  or  disturbance  in  the  eurreney  snpidy.     If  the  prin- 

^Bples  presented  W  sound,  and  their  application  correct,  it  would  seem 

^^o  be  clear  tluil  the  existing  banks  could  continue  their  present  circa- 

latJon,  and  guaranlc«  it,  with  safvty  to  themselves  and  their  note* 

bolders  ;  ami  that  thus    might  be  accomplished  the  deHidcrnlum  of 

tying  oS  thtf  Government  bonds,  when  the  time  comes,  without  can- 
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oolinjf  the  bank  circulation.  If,  later,  need  ^MnM  ariwc  for  a  greaier 
volame  of  cumncy,  amingcmciit*  might  be  deriMHi  for  iiirnruing  tbt 
ctmilntiun  of  fxisiing  banks  or  crcaiinp  now  ones.  ObvioaKh-,  tb* 
boiilcM  tbenuclvca  abould,  in  such  event,  hare  a  voice  in  dot«rraiiiing 
the  methods  by  vhich  thia  should  bo  done,  am)  in  tho  solectioD  of  Ibe 
persona  or  corporations  to  whom  the  right  of  i.fi'tie  sbotild  be  extended. 
Similarly,  in  regard  to  examinations ;  thon>ughtK-«H  ebotild  be  assured, 
nor  Diwd  this  bo  (Itfficulu  Wbco  the  banks  of  a  clcaring-hoaso  an 
called  u)>on  to  caie  for  Moain  embarraascd  member,  a  briuf  im-pcctKA 
raaltle.i  them  correctly  to  detenmne  the  real  oondition  of  tJ*e  a|if)U- 
iT33M  ;  they  have  a  direct  interest  in  getting  nt  the  facts,  KianuD' 
en  ebnatd  be  chosen,  or  nt  least  nominated,  by  the  banka. 

The  bureau  vbich  euperrises  tbe  other  operations  of  the  baab 
conid,  with  but  little  addition  of  labor  or  rv*jH>n»ibilily,  couduM  IBb 
retlotnption  of  the  iioU's  of  in.'wlvent  Itottk^,  and  Idvy  and  collect  vtui* 
ever  assessments  might  be  needed  to  make  good  de^cieueie*. 

But  it  b  tie«dle8B  to  enter  into  an  elaboration  of  details ;  \ht^ 
would  preacnt  do  serious  difficulties  wben,  if  ever,  it  became  necauuT 
to  deal  with  them. 

It  may  bo  said  of  any  enggeetiocs  in  this  connection,  that,  wbl^ 
OTer  opinion  may  bo  held  of  their  vorlh,  they  are  not  premature,  tf 
without  value,  if  they  provoke  the  attention  of  men  who  lire  abklo 
do  better  thinking.  'I'he  occasional  de«ertion  of  national  banks  to  dw 
ranks  of  state  instittitions,  and  the  contemplated  separation  of  otlnn, 
as  well  as  the  prospect  of  enforced  rvlinqnishmeut  of  circulalioa  bj 
all,  indicate,  plainly  enough,  that  it  is  none  too  aoon  to  consider  aomt 
b  modification  of  the  national  banking  i^stem,  if  il  is  to  be  maioUiptd, 
r  and  it  has  worked  too  well  to  be  needlessly  abandoned. 

It  would  probably  be  assuming  too  much  to  expect  tfaat  any  system 
L  of  bank  ix-tth's  without  special  Kcarity,  however  Nurrotinded  by  Iaf^ 
■  giiard«,  would  find  [irettent  favor  with  our  national  legtslatots,  or  in- 
deed secure  many  adherents.     A  few  years  ago,  soino  of  our  ahM 
financiers,  botb  in  and  out  of  Congress,  predicted  that  f^^«  bsakiiv 
wonld  follow  swift  tt|>on  the  resumption  of  speeie  payments  ;  bni  pte*- 
ont  indications  do  not  point  that  way.     More  crude  and  less  si 
expedients  are  likely  first  to  be  tried — and  to  fail     But  it  aeci_,- 
ovcr^preeamptnous  to  predict  that  ultimately  resort  will  be  hsil  tf 
lAome  form  of  that  sj-nlcm.    lis  convenience  and  economy  ant  tibnoM 
Mod  will  a«ert  tbemsclvf!^.    The  wilit  which  it  involves  atv  such,  ss^ 
I  tuch  only,  as  are  inherent  in  the  general  eondnot  of  business,  - 
'will  inhere  so  long  as  honesty  and  mutual  eonfldenco  are  impiii^; 

as  these  improve,  the  risks  will  lessen.     While  the  causes  «Ki«(,tl» 
Lloflses  will  fall ;  there  can  be  no  jwrfcct  snfegiiardri,  nor  of  sueb  m  w 
rpoasible  can  a  paternal  goremmeut  afford  ih<'  best :   they  nasi  ^ 
looked  for  at  the  bands  of  the  people  ihemselnM. 
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^V  A  S  ttie  sabject  of  tlio  niodc  of  cAirying  out  cxooiitiuD.-i  liaa  rcccntljr 
^'xA.  engaged  pablic  atteotion,  the  proscnt  is  pvrlmps  lui  opportune 
time  for  dUcuMing  tbi-  qavtttion  in  it«  ttciviilific  mid  bunuuii:  bi-&ririg», 
«o  thftt  somr-  more  •Ivfinitc  idiT^t  iii:iy  prcviiil  a.t  to  the  befit  inctbod  of 
banging,  and  that  thv  Uirl^la  may  not  be  CDtirely  left  to  tbe  caprice  of 
tbe  executioner.  Wbcn  th«  law  requires  tbe  deatfa-sent^nce  to  be 
met«d  out  at  tbe  end  of  a  hempen  rope,  the  dictates  of  bumunlty  Av 
maod  that  all  the  details  feboutd  bu  carried  out  in  "di;<;eucy  and  in 
order,"  and  with  a  minimum  amount  of  tufTvring  to  tbe  culprit,  and 
^K^ront  tbtit  ataod-gMiiit  I  xball  treat  the  subject. 

^1  Tbe  mode  of  carrying  out  tbe  sentence  of  tbe  law,  "be  banged  by 
'  tbe  ne«k  until  you  arc  dead,''  has  usually  been  left  to  the  discretion  of 
tbe  haugman,  the  law  taking  no  cognizance  as  to  what  u  to  be  the 
proximate  caasc  of  death.  Calcraft  invariably  adopted  the  short  drop 
of  about  two  feet  and  a  half;  and  if  I  may  judge  from  some  spec! - 
mens  of  hw  ropt-JS  which  arc  still  to  he  wren  at  Kirltdalc,  death  must 
bave  bc«n  pro<iuc>.yl  by  a  slow  procciut  of  asphyxia.  Kfarwood  adopted 
what  is  generally  known  as  tbe  long  drop,  of  which  be  was  supposed 
by  many  to  bo  the  orij^uator,  though  it  was  used  long  before  bis 
time,  both  in  Pari»>  »i'l  io  Ireland. 

To  Pnjfossor  Huughton  wo  arc  indebted  for  a  scientific  exposition" 

of  tbe  rationaU  of  tlie  long  drop,  and  of  the  mode  in  which  death 

Hiakea  plac<-.     Dr.  Ilaughton  aliin  gives  an  elaborate  erplaoation  of 

^Ptbe  AuiiTtcan  melhud,  Mbich  is  a  seicnti6o  modificatiou  of  the  old 

naral  method  of  running  the  culprit  up  to  the  yard-nrm. 

Having  now  briefly  referred  to  tbe  different  modes  of  hanging 

wbiob  have  been  adopter!  in  executing  criminals,  we  will  be  better 

able  to  judge  which  is  the  bcNt  and  mo^t  practical  method  when  we 

^^are  considered  the  varioud  cauwcs  of  de^ith.     ProfesMir  Tidyf  says 

^■bU  "  in  hanging,  as  in  drowning,  death  does  not  always  lake  phice  in 

H^xaotly  the  same  way.    Thus,  it  may  result  from— {1}  anpliysia  ;  (3) 

V'eerebi^  bypcncmta ;  (3)  a  eombinntion  of  asphyxia  with  apoplexy  ; 

(4)  syncope  ;  (3)  injury  to  tbe  spinal  cord  and  pncumognslrics  (nouro- 

^^aralytic  diath)." 

^H      Professor  Hoffmann,  t  of  Vienna,  says  that,  "  in  hanging,  tlie  nooso 
^aoes  not  press  directly  on  the  larynx  and  tbe  traobca,  but  almusl  aU 
irays  slijis  between  the  larynx  and  the  chin.     In  these  cases  the  basis 
lh«  tongue  b  pushed  upward,  and  prested  against  tbe  posterior  wall 
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it.    Tho  moat  important  agcal, 

•^^  »  tiM  oompn-iwioD  of  tbe  largi-r  vcwtti 

4  dn  Tagns  Bt-rrc,  tbe  upper  ponioD  o(  tlw 

tbc  iransTeree  prooeeees  of  tbe  cerrkal 

>  off  into  lh«  extenial  and  iDtenut)  carotHti, 

.  ttenaal  bvbg  ntptnrad.     I'be  jugniar  tcbh     I 

ow-tiBMv  and  the  brmin  can  neither  r«etiTe  uf     i 

'itieh  it  nontaioH  almady  to  flow  awkj;  iu 

■..•uniL    The  very  important  part  vhl<th  Ixxh 

caktt  ta  canting  death  by  banking  is  cleirljr 

iiillnmiH^  obavrrations  :  1.  Loss  of  conedoantn 

i^<  tba  anmpftwioD  ohmkI  by  tbe  rop«  it  tht 

•w  i»  diswn  tight  by  tho  weight  of  tho  body, 

^tttott  b  proved  by  the  fact  that  no  peraon  vbo 

laocmf  ever  attempts  to  rid  liiniaelf  of  tlie  rofe 

Umm^  he  might  do  bo  easily  by  eUutdin);  op- 

-  '  u4  al>r:iy»  aaspended  above  the  enrface  o(  tbo 

VHiity  with  which  death  ensnta  and  the  besting  of 

T%»  f»w  Mruggling  respIraUonH  which  gracnlly 

Libertlv  before  death  have  not  l>e«n  obAcrred  bt  (K^ 

(t  is  also  well  known  bow  difficult  it  ii  l« 

I\-nth  by  banjiing  is,  then,  complex.    It 

...'.(  th«  FORpirntory  tubes,  from  the  enddca 

\<*ma^  of  blood  into  tho  brain,  and  possibly  froa 

.4ttiMi  detennincd  by  the  compressiou  of  theva;^ 

■wivatioM  of  Professor  Hoffmann  obvionsly  refer  to 

•..uwu  of  tbo  umIe  wilbonl  diricKution  of  the  TerteblS, 

.-A^'u  ith»Id  take  place  rather  than  how  it  do«  in 

Tbe  constriction  of  tbe  neck  n  not  luaally 

aa  wmtmed  ;  tbe  carotids  are  not  oomplcti-ly  oblit* 

>  ilh*  poise  in  tbe  temporal  artery,  and  by  the  grad- 

^•wlivB  of  the  head — owing  to  tbe  obBtruction  t^H 

4M«1  at  la«t  the  totiguo  ia  protruded  oat  of  ^M^ 

much  pressed  upon,  aa  evidonced  by  tbe 

heart's  beats  in  msny  easea.     It  abow*  rather 

■  infer  immedisite  loss  of  conaoiouRncHs  hcrauae 

;•«<  to  Hd  himself  of  the  rope  which  tbrottie* 

ry  nnlikcly  indiriiliial  to  change  bis  ptirpcM 

which  elapsies  bclwwn  (umpcnsion  and  low  of 


"  death  from  banging  appeam  to  take  place 
Tiiiiii  causing  any  stiffcring  to  the  pcnwo.  Pro- 
•f  tbe  painless  nature  of  death  from  haag^ 
ton,  in  bis  paper  read  before  the  Surgiotl 
"  the  old  ayittem  of  taking  a  convict's  life 
,«Wt<«wtIc«  o(  Ufllol  JuriipniilfDCO,'*  IMS,  p.  HI. 
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l>jr  Bnffocation  id  inhumanly  painful,  uniiecMsarily  prolonged,  and 
reTolting  to  tbose  whoso  daty  it  is  to  be  preeent."  Tbose  wbo  epcitk 
of  the  painless  Dttnrc  of  death  by  strnngtit.ition  arrive  at  this  oonr.lii- 
sion  from  the  fact  tliat  many  com*  of  Kuioido  aro  not  comi^Atvly  iin»- 
peuded,  and  that  if  tber  vi»licd  they  could  easily  reli«v«  th«  oonHtric- 
tion  by  assuming  the  erect  posture,  and  in  other  caaea  of  recovery 
from  attempted  suicide  by  hanftin];  there  is  do  recollection  of  any 
salTerinf(.  It  should  bo  retnembered,  however,  that  there  is  a  great 
difference  between  (he  mt-iKAl  attitude  of  the  ittiicido  nnd  one  wbo  is 
about  to  itHfr^r  ihe  extreme  penally  of  iht!  law.  In  tho  former  case 
he  i*  r«gardl«-M,  aiid  perhaps  also  not  very  sensitive,  of  a  little  auffer- 
iBg,  while  in  the  latter  every  nerve  is  braced  op  to  resist  the  inevitable 
result.  Moreover,  in  those  cases  of  rooovery  the  loss  of  recollection  of 
•nfferinf;  does  not  prove  that  there  wmt  none.  It  might  almost  a«  welt 
be  eatd  that,  bci-miw  in  many  caws  of  rocovi-ry  from  meningitin  tlmre 
was  DO  remcrabranofi  of  any  suflfcnng,  tliciefore  there  was  noae.  2fo 
doubt,  the  pain  in  banging  can  under  no  eircumslaooes  be  very  acute, 
yet  when  we  see  a  culprit  heaving  bis  chest  and  almost  raising  tbe 
whole  body  in  his  strngglc«  for  breath  wc  muitt  conclude  that  there  is 
_M  least  a  considerable  amount  of  mental  torture. 
I  While  death  from  asphyxia  as  ordinarily  brought  about  by  the 
Kbort  drop  is  a  barbarism  which  should  uut  he  foleraivd  in  thin  htimnni- 
Vterian  age,  yet  it  might  be  accomplished  without  much  siilTmng.  If 
this  mode  of  death  be  determined  upon,  then  the  ooostrietion  should 
be  complete,  and  the  compression  of  the  blood-vessels,  both  veins  and 
arteries,  and  if  ))o«sible  alao  tbe  nerves,  ih  of  even  more  imporlanee  in 
the  production  of  rapid  unconseioo^nesa  than  thr  occhiaidn  of  the 
wlDdpi|>e.  In  accomplishing  this  object  tbe  position  of  the  noose  is  of 
impOTtance ;  it  sliould  never  bo  placed  over  the  larynx,  as  tlie  rigidity 
of  tltat  organ  prerenti  comjilrtc  eomprcMton  and  aleo  shields  tho 
btood-vesscU.  Below  the  larynx  would  perhaps  be  tho  bent  position, 
but  then  there  would  always  be  the  danger  of  tbe  noose  sbrfting  up 
to  tbe  least  desirable  spot,  therefore  the  most  suitable  position  would 
■eera  to  be  between  the  hyoid  bone  and  lower  jaw.  The  rope  should 
he  thin  and  pliable,  ami  not  very  clastic  (a  silk  rope  would  perhaps  be 
tbe  beat),  the  ring  should  bo  placed  under  the  lower  jaw,  and  tbe  drop 
ihofdd  be  long  enough  to  compreits  windpipe,  blood-vessels,  and  nerves. 
If  a  balf-ineh  silk  rope  were  used  I  shnuld  think  a  dmp  of  from  four 
to  nix  feet,  according  to  the  weight  of  the  jirisoner,  would  be  fulfident. 
As  to  deatlis  from  ccn-bral  hyperemia,  and  its  combinatioti  with  a** 
pbysiAfthey  are  merely  modifications  of  the  latter  form  of  death,  and 
nwh  from  tncomplete  cousU-iction,  the  windpipe  not  being  <|uit«  oc- 
eluded,  while  tbe  venous  return  is  obstructed,  but  not  the  arterial 
sspply.  They  are  thus  rather  slow  fonns  of  death,  and  conscijuently 
not  de^rable.  Death  from  syncope  may  be  assoeiated  with  any  mode 
banging,  but  is  p<Tba|i«  most  frequently  connected  with  the  long 
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drop.  It  b  about  the  most  rapid  und  lean  paiDful,  Lhi>ngh  peHuipe 
tbe  rormt  form  of  doatb.  In  a  ciue  uf  Ryncope,  I  hav«  seen  tbe  hearth 
action  c«a«>  in  two  minutii*  from  the  time  U>u  bolt  wM  dntwo.  Few 
largely  contributvM  to  this  node  of  death. 

It  lion-  rcinaios  for  db  to  cota^er  dc^  by  dinlocaiion  or  fndurt 
of  tb«  ocrvicAl  Tertcbm,  with  coiwequcnt  laceraliou  uf  tlic  npinid  cvi. 
It  ia  frequently  supposed  that  tb«  injury  arises  from  ruptuir-  nf  \bt 
traosverHe  lif^amcnt  of  the  ntla«  mkI  pmsuro  on  tbe  oord  by  the  vdoo- 
tuid  procefis,  bul,  if  ever  llii»  docs  occur,  it  muvt  In:  extremely  nn. 
Ilupturo  of  the  Iransvvirc  ligament  eould  only  tulce  |ilar«  when  ilw 
Irope  wiM  ndjnitleil  very  btgh  in  the  neck,  urilh  Uie  ring  ilircrtly  b 
■  front  or  bi-hiud.  And  eTon  then  the  odoDloid  process  vfouJJ  be  mure 
likely  lo  break  than  tbe  Ujftraent  llie  destmctivo  effect  occurs  at 
tbv  point  on  which  the  strain  is  brought  to  bi>ar,  and  bo  tbe  -•;ii  "^ 
injury  varies  in  different  oasea;.  I  have  seen  it  take  pla«e  in  iIjj  i  '- 
lowing  situations  :  Complete  eqiarntion  between  the  xecond  and  tlihJ 
cervical  vcrtebrtc  uiid  fnkcture  of  th«  odontoid  procnw  at  its  jiiiictiua 
with  the  body  of  the  axi* ;  oblique  fracture  through  the  botly  of  Uiv 
ftxis,  leaving  the  up|>er  fragment  with  attached  odontoid  proceN  in 
titu,  and  fracture  of  the  arch  separating  it  from  the  body  of  the  aiii ; 
complete  separation  betwem  tbe  second  and  third  cervical  Tertebra 
LUbove  tlio  inlen-crtebral  disk,  also  slight  separation  and  tcarin|;  of 
rligament«  between  the  .ntlas  and  tbo  axis  ;  and  complete  dislocatioa 
between  the  fifth  and  xiith  crrvicjd  vcrtebnu.  In  this  latter  case  the 
ring  hitobed  on  the  chin,  and  the  oppowite  part  of  tlic  noose  was  lo« 
in  the  neck,  so  that  the  long  leverage  action  determined  the  low  i^»- 
tioD  of  the  injury.  In  every  case  the  vertebree  were  separated  al  the 
point  of  injury  for  at  leant  an  inch,  the  spinal  cord  was  severed,  ax'l 
the  vertebral  arteries  and  alt  tlte  ligaments  were  torn  acroca. 

The  shock  lo  the  nerrous  system  produce*  an  immediate  )oc»  of 
consciousnesa.  with  complete  paralysis  of  all  tbe  voluntary  muMlvs- 
ut  takes  a  body  moving  under  the  influence  of  gravity  three  (juiulen 
■of  a  second  to  fall  through  the  space  of  nine  feet ;  and,  owing  lo  ilx 
velocity  aequir<-d,  according  lo  the  law  of  uniformly  acc«leraiGd  mo- 
tion, the  time  ocdu pied  lo  the  last  seven  inebes — during  which  iJi* 
stretching  and  tightening  of  the  rope  occurs — ts  only  -0:i:U  of  a  sK- 
ood.  If  to  this  we  add,  say,  -0275  for  tlie  claaticlty  of  the  rope,  tlws 
the  whole  time  during  whioh  llie  dioek  could  be  full  in  only  'OA,  bt 
one  twenlteth  of  a  second.  Kven  from  Ihis  we  must  dedaet  the  tiitt 
which  it  takes  for  the  nervous  impression  to  trnvd  to  tbe  eeuMrim 
and  back,  but,  as  the  nerre-currcnt  travels  at  the  rale  of  one  htmdnJ 
feet  per  second,  this  Is  to  slight  iliat,  like  tlie  ntraovphcric  misUn'* 
to  tbe  falling  body,  it  may  be  left  out  of  account.  Althoacb  ''>«* '' 
Gonsctoumcss,  and  it  la  with  this  that  humanitariatte  arc  chittlT  -^f 
cemed,  is  instantaneous,  yet  death,  as  evidenced  by  tbe  oev:. 
the  heart's  action,  does  not  lake  plaov  ao  rapidly.     It  ia  posNL't  '* 
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some  cues  that  the  cardio-iobibilory  center  may  be  stimnlatod,  or  tbe 
TAgi  comprrsmd,  so  as  lo  immediauly  arrest  the  boat  of  the  heart, 
yet  I  am  conrincod  that  this  is  tho  exception,  and  not  tbo  ralo.  The 
respiratory  aud  vasO'moior  ccnu-nt  are  at  oucc  paralyzMl,  I  liare 
ntver  »c«ii  even  the  faintest  involuntaiy  gasp,  and  tbo  arteriM  feel  at 
once  to  have  lost  tone.  Tlio  cxcito-inotor  ji^nglia  of  the  heart  keep 
up  its  itotion,  in  the  majority  of  cases,  for  aome  tuinutes  independt-utly 
of  t)ie  centra]  nerrons  evfitem,  and  its  arr»t  is  probably  brought 
about  by  a  procen  of  asphyxia.  The  iinmmliatv  ccsution  of  oil  rexpir- 
atory  inovMnenta  deprives  the  lurart  of  all  mtxintaitce  in  carrying  on 
tbe  circulation,  and  prevent*  tbe  lungA  from  beiM>ming  eareharged 
with  blood,  as  in  ordinary  oaaeti  of  aapbyiia,  but  tbe  other  eigas  of 
deatii  from  that  muse  are  uaually  present,  such  as  turgrtccnce  of  the 
right  side  of  the  heart  and  general  venous  system  ;  great  lividity  of 
tbe  face ;  svrcll!n<!,  and  |>crha]>«  protrusion,  of  the  tongu&  It  should 
be  remembered  that  iheae  Utter  sigiiM  are  best  observed  during  sus- 
pension, hecwiM  when  tbe  body  is  taken  down  hypostasis  occors 
qaickly  owing  to  the  great  fluidity  of  tbe  blood,  the  tongue  recedes 
within  the  montli,  and  the  genera)  lividity  on  the  upper  surface  of 
the  body  diitappeaiK,  to  rc.'ij>p«ir  in  the  mi>*t  depi-iidcut  p«Tl«.  Tbo 
right  side  of  the  hrart  soon  becomes  incapable  of  driving  the  unoxl- 
diced  blood  through  the  lungs  ;  tbe  loft  Tcntriole  at  first  readily  pro- 
pels thit  blood  into  the  lai  arteries,  but  soon  the  supply  is  diminished 
and  the  contraction  become^  ft^hli-,  and  at  the  same  time  the  blood  is 
aeoamnlatiiig  in  the  venous  system,  and  thus  tending  to  etiualixe  the 
presHure,  and  so  at  last  the  left  ventricle  is  unable  to  drive  its  modicum 
of  blood  through  the  systemic  capillaries.  We  have  thus  at  tbe  same 
time  both  sides  of  the  heart  unable  to  perform  their  work,  and  cessa- 
tion of  the  cardiae  action  is  the  rcKult.  Tlie  lime  during  which  I  hsvo 
observed  tJtc  heart's  action  after  dislocation  of  tlio  cervical  vertehne 
has  ranged  from  two  to  thirteen  minute*.  As  IVofcssor  llaughton 
baa  shown,  the  destrnctive  effect  on  the  neck  of  the  criminal  is  in  pro- 
portion to  the  ris  riva  which  is  acquired  by  the  weight  of  the  culprit 
and  length  of  the  drop  ;  and,  if  the  drop  bo  long  onough,  the  vortcbm 
are  certain  to  be  dislocated,  no  matter  what  foe  the  position  of  tbe  ring 
or  tbickneds  of  tbe  rope.  Tlie  vi«  viva  in  any  eaae  Li  equivalent  to 
half  the  mass  multiplied  by  the  square  of  the  terminal  velocity.  Let 
W  represent  the  weight  of  tbe  criminal,  and  S  tbe  length  of  tie  drop, 
then  the  formula  will  bo  : 

or  tbe  weight  of  the  criminal  multiplied  by  tbe  length  of  the  drop 
^■ex|mMe6  in  foot-pounds  the  amount  of  work  expended  on  the  neck  of 
Hvie  eoriminsl.     I  have  not  complicated  the  formula  with  the  oo-e(BNent 

of  the  elasticity  of  ibe  rope— which  is  very  slight — as  we  will  devote 
ntion  to  the  character  of  the  rope  further  on.     I  would  now 
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mo<Iif}r  Or.  Uanghton'*  rniM  by  eubetitntiog,  say,  1,3G0  fa 
for  '^240.  If  Lite  neck  of  the  criminal  be  small  and  delicate, 
n>{H)  very  fine,  then  it  wonld  bo  well  to  calciilato  on  a  lower  bau»— 
say,  1,1'io  fooi-ponnds.  Thus,  a  raxa.  wdgliing  140  poonda  wonU 
require  %  drop  of  nine  frat  (1,360  +  140  =  0),  gnd  oti«  voigliing  liW 
ponnda  ibonld  liara  tim  f«et  and  a  kalf  (1,800  -^  120  =  10^).  Tbe  rop« 
ebonid  not  bo  too  thick  nor  too  «ls8tic,  Mfaenriae  the  abmpt  abock  will 
be  broken,  and  the  adrantagw  of  the  long  drop  lost ;  bat,  on  iha 
other  hand,  il  nlioald  not  bo  too  tliln  nor  too  ii)«Iaatic  w  tbr>n  ihore 
■8  not  mi-rttly  tbtt  rink  of  the  rope  breaking,  but  also  of  aaapping  tlin 
bead  off  the  culprit.  The  rope  ebonld  be  of  the  fincKt  and  best 
hemp,  pliable,  and  capable  of  bearing  a  strain  of  at  lesst  a  ion  and  a 
half.  About  three  foartfaa  to  eorvn  eighths  of  an  inch  in  diaineier 
will  be  found  a  conronifint  tbiokncu,  and  trcr}-  rope  should  be  tc«Ud 
boforo  bving  nsed.  I  hare  been  told  by  the  mauler  of  n  »hip  that,  if 
in  llii^  manufaeturo  uf  the  rope  tbo  hemp  l>r  run  throngh  oil,  it  nakea 
(he  rope  much  more  pliable.  It  would  certainly  prevent  it  from  he- 
coming  stiff  when  exposed  daring  a  wet  morning.  The  iron  hoola 
and  conplingB  to  which  1  he  rope  is  attached  skoold  be  Im^Mctedoa 
each  occasion. 

There  has  been  a  great  difference  of  opinion  regarding  tbe  poeition 
of  the  ring  ;  ProfoMor  Hanglilon  rccomrncndit  that  it  bo  placed  sniler 
tlte  chin,  white  Dr.  Barker,  or  Melbourne,  would  have  it  on  the  nape  of 
Uio  neck.  AVhen  tbe  Hog  ia  plan.'d  in  the  latter  pottitton,  tbe  chia 
naturally  falls  forward  on  the  vterauin,  and  tbe  rope  liaa  no  lcven|Ce 
action  wbatcvoT  to  assist  in  dislocation ;  and,  moreoTer,  tbe  uwM 
doOB  not  tii;hten  well  on  tbe  neek,  but  the  ring  lies  against  the  ocvl- 
put ;  so  this  po«ition  is  not  only  the  wonrt  for  producing  lusation, 
aim  for  ittrangnlation.  When  Iho  ring  \»  under  the  Jaw  or  chin  thi 
is  a  Icvemge  of  scTeral  inehe*,  the  he^id  is  thrown  back  or  \a  one  li 
and  the  nooae  firmly  oonstride  the  neck.  In  the  etretchiug  of 
rope  the  noose  tightens  several  inches  ;  if ,  therefore,  (ho  ring  be  plan4 
under  the  angle  of  the  lower  jaw  on  either  iiide,  and  directed  fonra^ 
it  will  bo  drawn  under  the  chin  in  the  act  of  tightening.  The  nMn 
should  lie  placed  a«  high  in  (be  neck  as  pomble,  and  drawn  jturt  mf* 
fieiently  tight  to  prevent  it  slipping  out  of  poritjon  while  the  boily  tt' 
falling. 

If  tho«e  in  antbority  would  lay  down  a  few  iimple  rules  as  to 
manner  in  which  executions  «boiild  be  performed,  ilum  it  would 
require  much  tntnee  to  eurr\-  Uiem  oul.  These  rulea  might  perhi;* 
also  have  the  effect  of  rel«gating  the  execolioner  more  into  obscurilT. 
and  dispel  all  Ulusionary  ideas  as  to  his  bdng  tbe  powessorof  a  mint'' 
eraft,  or  one  to  be  fitted  by  the  populace  ami  inliTricweJ  by  (lie  pM* 
in  order  to  satisfy  a  morbid  public  tunte. —  LanceC. 
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ItlET  ly  BSLATION  TO  AGS  AA'St  ACTIVITY. 
DIET  IN  RELATION  TO  AGE  AND  ACTIVITY. 

Bt  tba  QEItEr  TnOKFSOH. 

[Co»eifdttl,\ 

NOTHEH  »ginit  in  tho  combination  to  mninuin  for  th«  nuin 
advaoeing  ftge  hia  career  of  fle9h-«a(«r  \a  ihu  dentist.  Xotbing 
more  cominoD  « this  period  of  life  tlian  to  hear  compUiotB  of  indi- 
gestion eiperienced,  lo  it  is  affirmed,  because  mastication  is  imper- 
fectly p«rformwl  for  want  of  tcetti.  Tlic  dvnttst  dt-ftly  repairs  the 
defective  imjiV'mcntH,  and  tliu  important  function  of  c)i4>wing  tliv 
food  c»n  Im!  hftnc)^ forth  iH-rformftd  with  comfort.  But,  williont  any 
intention  to  jtuitify  a  doctrine  of  final  causes,  1  would  point  oat  tfafi 
tigntficant  fact  tliat  the  disappearance  of  the  masticating  powers  is 
mostly  coincident  with  the  period  of  life  when  that  species  of  food 
which  most  requires  their  action — viz.,  solid  animal  fiber — is  little, 
if  at  all,  roquiriMl  by  the  individuaL  It  is  during  tbo  lattvr  third  of 
his  career  that  the  softer  and  lighter  foods,  such  m  well-cooked 
c«rcaU,  vomo  light  mixed  animal  and  vcgctablo  aoBpt,  and  also  6«h, 
(or  irhi<;li  teeth  are  barely  necessary,  are  particnlarly  valuable  and 
appropriat«.  And  the  man  with  imperfect  teeth  wlio  conforms  lo 
Nattire'a  demand  for  a  mild,  non-nimulating  dietary  in  adranccd  ycara 
will  mocftly  bo  bIcMcd  with  a.  hotter  digrxtton  and  Kounder  health 
tbaii  the  man  who,  thanks  to  liis  artificial  machinery,  can  eat  and  does 
eta  as  much  flesh  in  quantity  and  variety  as  he  did  in  the  days  of 
bis  yonlfa.  Far  be  it  from  me  to  undervalue  the  truly  artistic  achieve- 
ments of  a  eJrver  and  oiporicnced  dental  surgeon,  or  tbo  comfort 
which  he  affords.  By  all  means  Krt  US  hare  reconne  to  bis  aid  when 
oor  natural  leeth  fail,  for  the  pnrpow;  of  vocal  articulation,  to  *ay 
nothing  of  their  relation  to  pentonal  appearance :  on  ancb  grounds 
the  artiScial  substitutes  rank  among  the  neceMaries  of  life  in  a  oivil- 
iaed  commnnity.  Only  let  it  be  understood  that  the  ohitf  end  of 
teeth,  io  far  as  mastication  is  concerned,  has  in  advancing  a^e  been  lo 
a  great  extent  accomplished,  and  that  tbey  are  now  mainly  useful 
for  the  |)urp<>ses  just  nanied.  But  I  can  not  help  adding  that  there  are 
•ome  grounds  for  the  belief  that  those  who  have  thruugliout  life  from 
their  earliest  years  consumed  tittle  or  do  flesh,  but  have  lived  on  a 
diet  d>tefly  or  wholly  vegetarian,  will  be  found  to  have  preserved 
their  Icrth  longer  than  those  who  bnvo  always  made  Sesb  a  prominent 
part  of  their  daily  food. 

Then  there  is  tfaat  oocaaional  visit  to  the  tailor,  who,  tape  in  band, 

nces  in  commercial  monotone  to  the  listening  clerk  the  various 

lurcmcnts  of  our  girth,  and  oonfpratulates  as  on  the  gradual  in- 

CKlse  thereof.     He  never  In  bin   life  saw  you  looking  so  wcl),  and 

"  fancy,  air,  you  arc  anuthur  inch  below  your  armpits  "—a  good  deal 
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below — "  sinc6  last  jear  \ "  insidiously  tnUnUkling  that  in  another 
or  M>  you  will  have  nekrly  m  ISik-  a.  cbett  u  Huviisn  !     And  rou,  poor 
dcluiUsl  victim,  ar(!  morv  thaui  luilf  n-illing  to  bvltuvv  tlint  jour  io- 
cn-afiiig  Mxe  i»  an  ctiuivulent  to  increasing  health  and  Rtrcngtb,  atiw- 
cially  ajt  jour  wife  emphatically  takes  that  view,  and  regard*  jonr 
augmentin];   portliness  with  approval.      Ten   years  bare  now  putei 
&way  since  you  were  forty,  and  by  weight  twelve  stone  and  a  half— a 
fair  proportion  for  yoor  height  and  build.    Now  yoo  tarn  the  scale  to 
one  stone  more,  every  ounce  of  which  is  fat ;  extra  weight  to  be  cinitd 
through  all  the  labuni  of  lif«.     If  you  continue  your  pre»cnt  (ti<-iuj 
and  habits,  and  live  five  or  seven  years  more,  the  burtten  of  fat  will 
be  doubled ;  and  that  insinuating  tailor  will  be  still  congratulating 
yon.    Kfeanlimo  you  ar«i  "  running  the  race  of  life  " — a  figore  of  speecb 
lea*  appropTiut«  to  you  at  the  prcceot  moment  than  it  formerly  ira»— 
handicui>p<-d  by  a  weight  which  maket  active  mov<!cnent  difficult,  of- 
slair  ascents  troublesome,  re«p!rAtioo  thick  and   panting.    Not  one 
man  in  fifty  livca  to  a  good  old  ago  in  this  condition,     llie  typical 
man  of  eighty  or  ninety  yean,  still  retabing  a  respectable  amount 
of  energy  of  Ixxly  and  mind,  is  lean  and  spare,  and  lives  on  slonJer 
rations.     Neither   your  heart   nor  your   lung*  can   act  eaxily  aad 
healthily,  being  oppn-Bsod  by  the  gradually  gathering  fat  aroond. 
And  this  because  jou  coatinnc  to  cat  and  drink  as  you  did,  or  eves 
more  luxuriously  than  you  did,  when  youth  and  activity  disposed  ti 
that  moiety  of  food  which  was  consumed  over  and  above  what  the  bodj 
roqitired  for  sustenance.     Such  is  the  import  of  that  balance  of  now- 
pcndvd  aliment  which  your  tailor  and  your  foolish  friends  admire,  aad 
the  gradual  disappearance  of  which,  ahould  you  recover  yourteoHi 
and  diminish  it,  thvy  will  still  deplore,  half  frightetUDg  yon  back  to 
yonr  old  habits  again  by  saying,  "Ton  are  growing  thin  :  tehAtm 
ht  the  mailer  mlA  you  f  "    In&ane  and  mischievons  delusion  1 

It  is  interesting  to  observe  that  the  principle  I  have  thus  endeav- 
ored to  illustrate  and  support,  little  as  it  is  tn  accordance  wilfa  tba  p*^ 
cept  and  pracli^ie  of  mod<!rn  authority,  was  clearly  enuneiatcd  >o  long 
ago  aa  the  Htitcenth  century.  The  writings  of  Luigi  Coniaro,  wbowM 
born  of  noble  family  in  Venice  soon  after  the  middle  of  the  flftewth 
oentnry,  and  was  contemporary  for  aoveuty  years  with  Titiao,  wwM 
bis  first  esfay  on  the  subject  of  regimen  and  diet  for  the  aged  «b«D 
eighty-three  years  of  age,  producing  three  others  during  the  ■«!)>•■ 
qneni  twelve  yenr».*  His  object  was  to  show  that,  witli  inoreanng 
age  and  diminished  powers,  a  corresponding  decreaae  in  the  quantity 

*  "iKtrani  (bffa  nidSvftrM,  dolfilipiorLalgl  CoTDsro."  An  GnRllati  dditloD,  <«k 
trsntlntbii,  wna  publtuhod  hj  I>iOamtn  White,  U  Horuc'*  IT«ad,  in  FImi  Sbwt,  Lts- 
don,  1168.  Comsra'i  fim  work  wm  publlnhcd  In  l*RduA  la  lUS.  In  hi*  laM,  ■  IriWr 
iirliteD  to  Qarburo,  rstiUrab  of  Aiiallcl*,  he  sItu  »  dcseriptlon  of  lils  b«ahli  uA  ll{W 
wliia  ninplT.Drc  jcsnolil.  A  paper  !□  iho  "Spectator"  lu  one  of  the  6nt  BOdcMsf 
Un  la  tbit  oounlrj.    Bee  vol.  iEl,  No.  ISB.  ^^^m 
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of  food  most  be  bikf^n  to  onlcr  (o  preserve  bvnIUi.    Flodibd  at  Padtui 

"  without  snjr  agOD^,  Hitting  in  an  clbow-ohair,  being  above  ono  bun* 

dred  yeini  old." 

TbuH  bo  wriioa : 

Tb«r«  >fe  ot<I  loron  of  fonlinit  who  M7  th^t  it  ii  iiece«w;  tbej  ihonld  oat 
and  drink  ksi^at  deal  to  kMp  op  tbeirMtsralbeftt,  wbltli  UooDsUntlj  dlmlnMi- 
ing  u  tbev  adrsiK*  ia  j«tr« ;  anil  tliat  it  ii^  th«r»for«,  t)i«ir  duty  to  oat  beortilj, 
ami  nf  nioh  thinga  a*  pleoae  ibeir  iialate,  be  thej  bot,  «old,  or  tcmpenle:  and 
that,  w«r«  llt«7  Ui  l«ad  a  lolwr  lif*.  it  would  b*  a  abort  on«.  To  tlii«  [  nnnrw 
tbat  mir  kind  raotbcf,  Kolure,  in  order  tbat  old  men  ma;  live  6t^l  lo  a  greater 
a|[«,  bk*  oooirlvvd  iaaU«rs  k>  tbat  th«]r  obonlil  be  able  to  f  nbeiat  on  bttle,  a«  I 
do,  fur  UrKo  ()uantilicEi  of  food  can  out  bo  digested  \xj  uld  and  feebl«  stomach*. 
.  .  .  It;  olwaja  Mliog  bub)  the  stomaoh,  not  beiitg  inncli  biiriloned,  need  not 
wait  Juog  to  havo  on  appetite  It  ii  for  thia  r«asou  tlml  dry  bruod  reli*be«  lo 
««K  iritb  me;  aud  I  know  tt  frooi experieoee, and  ctia  willi  Irntli  alRrui,  I  dnd 
«aeb  twe^tnciu  io  tt  thai  I  ebovld  be  aflrald  of  ilBmDit  ogitirikt  tvmpnnuicA,  war* 
It  not  for  m7  Ixing  coDvinocd  of  tbe  abiolute  nec«aait;  of  oitluu  of  it,  and  that 
wo  con  not  make  nee  of  a  more  oatural  food.  And  Ihoa,  kind  luininc  Nntare, 
wbu  Mteet  00  lovinglr  by  th;  >g«d  otTupring,  io  order  to  prolong  bi*  dayi.  Iinat 
ODDtiivod  nattlere  bo  in  bia  favor,  tbui  be  can  lire  npoa  verf  little:  and,  b 

er  to  add  to  the  favor,  and  do  bim  still  Krvaler  aerTlce,  boat  nuule  bim  inaA- 
thal  o(  in  bin  joatb  bo  uwd  to  ent  twice  a  day,  when  he  arrives  at  old  sf^ 

ought  to  divide  tbat  food,  of  wblch  he  waa  Bociutomitd  before  lo  tnnko  bnt 
two  meal*,  into  four ;  beeaoM,  thua  divided,  it  will  be  more  eaail;  digested ;  and, 
aa  in  bit  joatb  ha  made  bat  two  wUaUon*  la  tbe  da;,  he  abonld,  in  bia  old  as*> 
wake  fonr.  providod,  howcTM-,  bo  kaaena  tbo  qnanlit;  aa  bla  ;<«»  increaso. 

And  tbia  b  what  I  do,  agrccabl;  to  my  own  cxperienM ;  and,  therefore,  m; 
eplritf,  not  opprmnl  by  ranch  food,  bnt  barely  kept  up,  are  alnnys  brisk,  espe- 
oally  after  eating,  to  ibat  I  am  obliged  then  to  md^  a  >ong,  and  aftorwnrd  to 
write. 

Nor  do  [  ever  find  mywlf  tbo  worm  for  writin;r  Inimedlntrly  aftar  meals, 
DOT  ia  my  aodervtandlDi;  ever  clearer,  nor  am  I  apt  to  l>u  drotvnr,  tbo  food  I 
take  beiof  in  too  atnall  a  finantity  to  Knd  up  any  fumei  to  the  brain.  Ob,  bow 
adrantageoaa  It  b  to  aa  t4d  luuo  lo  eut  but  littlel  Aooonlingl;  I,  who  know  it, 
■at  bat  jMt  eaougb  to  kntp  body  and  soul  together. 

Comaro  &t«  of  all  kinds  of  food,  nnim:il  ii.<i  wctt  w  vegetable,  but 
in  very  Boiall  qnantlty,  and  he  druilc  modttralvly  of  the  light  wine  of 
hia  ootmtrT,  dimintsliing  his  alender  rationti  aa  age  incrvoMd.  I  am 
quit*  awaro  that  I  am  rmting  a  story  which  must  be  familiar  to  some 
of  tbe  roadcn  of  thia  rrvicT.  Bat  it  ia  by  no  means  widely  known, 
sod  U  too  apt  an  example  of  tlio  ralne  of  the  Uw  under  consideration 
Dot  to  be  referred  to  here. 

It  mufit  now  be  clearly  nndcretood,  as  a  general  rule  for  men  at  all 

kges,  that  the  amount  of  food  ingested  on;;ht  to  at^cord  within  certain 

ow  limits  with  the  amount  of  forc«  employed  for  the  purposes  of 

Jy  life     But  (here  ia  a  certain  qualification,  apparent  but  not  real, 

tbe  ('rinriple  thus  ennneiati'd  which  m'.ii"t  be  referred  lo  here,  in 

Jcr  lo  prevent  misanderslanding  or  mi^intcrprvtalion  of  my  mean- 
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I  ing  in  nlfttiou  to  onu  particti]>r.    It  U  rigbt  and  fitting  ttint  it 

tftmDtiut  of  storage  material,  or  balance,  ehoald  exist  as  a  ru>vrTe  b 

Elbe  constitution  of  every  bealthv  man.     Every  bcaltby  inilividiul, 

r  indeed,  neootisarilj:  po«M8§es  a  etored  amount  of  force,  which  wiB 

stand  him  in  good  atend  wbon  a  demand  uiKes  fur  prolonged  tmnauaJ 

cicctlion,  or  M'b«ti  any  period  of  enforced  starvation  occur*,  m  dm- 

ing  a  lingeriitg  fever  or  other  exhausting  disease.    'Ilie  cxtxtcace  \A 

tbid  natural  uhI  healthy  amount  of  reserved  force  is  of  course  pn.- 

snpposcd  throngliout  all  my  remarks,  and  tin  extreme  value  is  laka 

for  graiiU'd.    Thai  undue  amount  of  ttored  nntriromt,  that  baluM 

wbioh  bafl  been  referred  to  a-t  jirL'judielal  to  the  individual,  is  a  qvm- 

tity  over  and  above  the  natural  reserve  produced  by  high  Ii«alth  \ 

(or,  when  augmented  beyond  that  point,  the  materia]  takv«  the  foiB 

of  diseased  depiwil,  and  ceases  to  be  an  available  source  of  nutrimcDL 

Even  the  natural  amount  of  store  or  reserve  »  prone  to  exceed  tk* 

feaieccMary  limit  in  tboM)  who  are  lieulthy  or  ni^arly  so.     Hence  it  i> 

"that  in  all  aystenu  of  tnuuing  for  athletic  expl<»td — which  is  liv 

ply  a  process  of  acquiring  the  highest  degree  of  health  and  sirti^ 

LiUainable,  in    view   of  great  or   prolonged   exertion — some   lite*  of 

'ireiglit  is  almost  invariably  incurred  in  dcvi-Ioping  a  perfect  eomli- 

tion.    In  other  words,  almost  any  man  who  sets  him«elf  to  aequin  by 

every  means  in  his  power  tlw  bt«t  health  postiible  for  his  syetera  docs 

in  the  proceis  uecesaary  thereto  tlirow  a3  redundant  matvriaU,  tte 

presence  of  which  is  not  consistent  with  the  high  standard  of  funriioB 

required.    Thus  what  is  sometimes  called  "overtraining  "  is  a  ranib- 

tion  in  which  tbo  stoiago  la  reduced  too  much,  and  soma  weskemafii 

incurred  thereby ;  while  "  undertraining "  implies  that  the  oselM 

fatty  and  other  roaltera  have  not  been  sufficiently  got  rid  of,  to  Ihtt 

nbo  athlet«  is  encumbered  by  unnecessary  weight,  and  ia  liable  to  iwcJ- 

nesa  embarrassments,  telling  against  his  chances  in  more  ways  than  ooe. 

The  exact  and  precise  baianco  between  the  two  conditJoos  i^  the  ub 

of  the  judicious  trainer. 

We  arc  tlius  Ic<l  to  the  noxt  important  consideration,  nanMtf, 
that  although  broad  rules  or  principles  of  diet  may  be  cnnndattdv 
applicable  to  different  classes  of  [Miople  in  general,  do  accurate  ada^ 
tation  to  the  individual  is  possible  without  a  knowledge  of  h!a  dsilf 
habits  and  life,  as  well  as  to  some  extent  of  bis  poreonal  peculiaritio. 
Ko  man,  for  example,  oan  tell  another  what  be  can  or  oogiit  to  ksU 
without  knowing  what  are  the  habits  of  life  and  work-~airnia]  and 
bodily — of  tie  person  to  be  advised.  Not  wit  list  andtng  which,  eK» 
kind  of  eonnsci  ia  more  frequently  tendered  in  common  cnovcnatMm 
by  one  stranger  with  another,  than  that  which  concerns  the  choicctf 
food  and  drink.  The  adviMr  feels  himK'lf  wnrmnlod,  by  the  ex^«ri- 
•ncv  that  some  particular  combination  of  nourt^hmont  suitA  bt>  uw" 
stomach,  to  infer  witliuut  hoitalion  tliat  thid  dtsfa  will  l>c  tbnnfon 
acceptable  to  Uio  stomaobs  of  ail  his  ueighbon.     Surely  the  Intatt^ 
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gence  of  sack  ft  nua  u  as  slender  m  hit  audacity  and  presumption 
are  large.     It  would  not  bo  niorv  pn'pOHtvroiu  if,  buvtiig  wttb  iDfiRite 
pains  obiaiood  a  lant  rrprcwi-titiiig  |)rtrclit<.-l}-  tbe  Hiie  and  tbb  peouliari- 
ti««  ID  form  of  his  own  foot,  be  forthwith  solemnly  adjured  all  other 
penona  to  adopt  boots  made  upon  that  model,  and  on  none  other  I 
Only  it  may  be  aasumcd  that  thero  is  probably  more  diffvrenc«  be- 
tween stomachs  and  their  needs  among  diffcront  individuals   than 
among  the  inferior  cxircmities  referred  to  for  the  purpose  of  illustnt> 
tion.     Thus,  in  regard  of  expenditure  of  food,  how  great  is  the  dif- 
fer«Dce  betwecii  that  of  a  man  who  spends  ten  or  twelve  hours  of 
tbo  day  at  the  work  of  a  navvy,  as  an  agricultural  laborer  in  harvest- 
time,  or  in  draining  or  trenching  lanO,  as  a  sawyer,  a  railway  porter, 
or  a  bricklayer's  laborer,  or  let  mo  add  that  of  an  ardent  sportsman, 
as  compared  with  the  expenditure  of  a  clerk  who  is  sealed  al  the 
desk,  of  individuals  engaged  in  literary  and  artistic  purautU,  demand* 
tng  a  life  mostly  sedentary  and  spent  in-doors,  with  no  exercise  but 
that  which  such  persona  voluntarily  take  tta  a  homage  to  hygienic 
duty,  and  for  a  short  period  borrowed  at  some  coet  from  cngagementa 
which  claim  most  of  their  time  and  nearly  all  their  onorgi«-s  !     ^Vhile 
tbo  manual  laliorera  rarely  con.iumo  more  food  than  they   expend, 
and  are.  If  not  injured  by   drink,   or  by  unduo  exposure   to  tJtc 
weather,  mostly  hale  and  hearty  in  coiisequenoc,  the  latter  arc  often 
nartyn  to  continued  minor  ailments,  which  gradually  iiuTease,  and 
xoske  work  drflicult,  and   life  droary.     Few  people  will  believe  how 
easy  it  i*  in  mo«t  iuntanoi-H  to  meet  the  difficulty  by  adopting  appro- 
priate food,  and  tliat  such  brain-workers  can  Tvally  enjoy  a  fair  dcgroe 
of  health  and  comfort  by  living  on  light  food,  wliich  dnvH  not  rcquirv 
mach  foroe  to  digest,  and  much  muscular  activity  to  aKMrnilnte-^a 
diet,  moreover,  which  is  important  to  some  of  these  from  another 
point  of  vicw-'tbe  financial  one— innamuch  as  it  is  at  least  less  costly 
by  one  half  tlian  the  conventional  meals  which  habit  or  custom  pre- 
icribes    alike    to  large  classes  of  in<rn   in  varied  conditions  of   life, 
but  there  is  another  and  more  important  economic  gain  yet  to  be 
named,  as  realizable  through  tbe  use  of  a  light  and  simple  dietary.    It 
ii  manifested  by  the  fact  that  a  greater  espeoditare  of  nerve-power 
mM  demanded  for  tlie  digc^stion  of  heary  meat  meals  than   for  the 
^kbter  repasts  which  are  suitable  to  the  sedentary  ;  from  whitrh  fact 
^■TMults  of  oourse  that  this  precious  power  is  reserved  for  more  useful 
^lid  inafe  delightful  puraait«  than  that  of  mere  digestion,  espeoially 

when  this  is  not  too  well  performed. 
^^  But  those  who  hare  liltle  time  for  exercise,  and  are  compelled  to 
^ve  efaiefiy  within-dooni,  must  endeavor  to  secure,  or  should  have  se* 
^Bred  for  them  as  far  a.4  posniblc  by  cmplnycrH,  by  way  of  compensa- 
^Ptm,  ft  regular  supply  of  fresh  air  without  draughts,  an  atmoRfdiere  as 
^ree  from  duit  and  other  Impurities  aa  can  be  obtained,  with  a  good 
■apply  of  light,  and  some  artificial  warmth  when  needed.  These  oe- 
fok  xxviu — ES 
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OQMitiM  granted,  ceraal  foods,  each  as  irell'mado  bread  in  vsrif Ij.  tol 
Tq;et»bto  produce,  invlnding  frniu,  uliould  form  a  great  pul  ot  f!u 
diet  con«Dia«d,  witb  a  fair  addition  of  egg«  and  mi!k  it  no  mn^H 
taken,  and  little  of  otiier  animal  food  than  fisb.     On  stich  a  dietO^ 
and  vithont  atcotiolic  stimulants,  thooaands  of  Ruch  workers  aa  1  bsw 
briHly  indicated  may  enjoy  with  very  tittio  cxcrctiic  far  better  b(*U 
and  mora  Flrengili  tluui  at  prevent  (hvy  experience  on  meat  and  haff 
paddings,  beer,  baker'a  bread,  and  cbeeso.    Of  course  there  are  vorkn 
who  beloDg  to  neither  of  tbe  l»-o  extreme  classes  indicated,  and  wtgH 
babits  can  not  be  described  as  sedentary,  bat  who  occupy  a  nii^l 
place  between  the  two.     For  such,  Eome  corrritponding  modificatic^H 
the  dietary  is  naturally  appropriate.     But  it  la  a  vulgar  error  to  R^H 
meat  in  any  form  aa  neccMuy  to  life  ;  if  for  any  it  is  occoaaij,  il  ^ 
for  the  liard-working  out-door  laborera  aboTe  referred  to,  and  for  thwi 
a  certain  proportion  is  no  doubt  desirable.     Animal  flesh  is  uieful  llH 
ae  a  concentrated  fonn  of  nutriment}  valuable  for  ita  portsbiUty ;  ni 
for  the  smnll  npaoc  it  oocnpice  in  tbe  vtomacli,  unrivaled  in  ctttai 
cireanwtaitceH.    Like  every  other  description  of  food,  it  in  highly  tnaN 
in  ita  plaoc,  but  ia  by  no  meana  acocwory  tor  a  large  prc^rtioa  ot  ll* 
popoUtion.    To  many  it  luu  become  partially  desirable  only  by  iW 
fmoe  of  habit,  and  bceanwe  tlteir  digestive  organs  have  thnt  IxM 
trained  to  deal  with  it,  and  at  fliat  resent  a  chanf^e.      But,  tliu  bd^ 
gradually  made,  adaptation  takea  place,  and  the  individual  who  W 
consumed  two  or  tbree  meat  meals  daily  witb  some  little  discomfoA 
chiefly  from  bring  often  indisposed  to  make  active  exertions,  bt«aa^ 
after  sufficient  time  has  elapsed,  strongii,  lighter,  and  happier,  U  ^H 
as  better  tcmper^'d,  and  manifeatly  healthier,  oa  the  more  deliiH 
dietary  sketehed.    People  in  general  have  very  inadequate  idcd^| 
the  great  power  of  habit  alone  in  forming  what  they  bdieve  HJH 
innate  personal  pecoliarities,  or  in  creating  conditions  which  snH 
parently  part  of  «  constitationnl  necessity.  lawH  of  their  nature  ^M 
eitsential  to  their  existcnoe.    Many  of  these  peculiarities  are  cold;  i^ 
to  habit,  lliat  is,  to  long  oontiniiuneo  in  a  roalioc  of  action,  adopledX 
may  bo  without  motive  or  dt-sign  ;  and  people  are  apt  to  forget  tbal,^ 
a  routine  of  a  proeisely  opposite  character  had  been  adopted,  pn(^M| 
opposite  conditions  would  have  been  cetabliebed,  and  oppoate  p^Ml 
iarities  would  have  become  dominant,  as  their  contrarios  an  now.  »] 
terationa  in  the  dietary,  eapecially  of  elderly  persons,  sbould  be  "■Wl 
gndualty  and  with  caution.     This  condition  fulfilled,  a  eonsidrf^H 
change  may  be  effected  with  sstisfortory  rasults,  when  eircumaUi^H 
render  it  necessary.    To  revert  once  more  to  the  t^uesttoa  of  lledi-^H 
ing,  it  should  be  remarked  ibal  it  appears  to  be  by  no  meant  a  o*^^! 
taste  with  the  young.     Few  childrrn  like  that  part  of  the  meal  ''^l 
consists  of  meat,  iiut  prv-fer  the  pudding,  the  fruit,  the  ii|  il  ihli^W 
well  dressed,  which  unhappily  is  not  often  tbe  case.     Many  diftHH 
manifest  great  repugnance  to  meat  at  first,  and  arc  coosvd  uA  ''^fl 
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jd«d  by  aosiotu  notbera  untU  the  liabil  of  eating  it  is  acquired. 

dopting  th«  iosular  creed,  whi>;l)  n-gard*  beef  and  mutton  aa  ncooN- 
iry  to  health  and  etrengtb,  the  mother  often  Buffers  from  grouiidleaa 
forebodings  about  tbe  future  of  a  child  who  rejects  flesb,  and  manifesta 
what  ifl  regarded  u  an  unfortunate  partiality  for  bread  an<I  butter  and 
ptiddiog.  yovvrthelcss,  I  am  satisfied,  if  the  children  followed  tiicir 
own  in«tjnct  in  that  mattor,  the  Fc«uJt  would  be  a  gaiu  in  more  wayg 
than  one  Certainly,  if  meal  did  not  appear  in  the  nursery  until  the 
children  sent  for  it,  it  would  bo  rarely  Been  there,  and  the  young  onen 
would  as  a  rule  thrive  better  on  milk  and  egge,  with  the  varied  produce 
of  the  vegetable  kingdom. 

A  brief  alluvion  ma»t  be  made  to  the  well-known  and  obvious  fact 
that  the  lurrounding  temperature  influcncea  the  demand  for  food,  which 
tiierufore  ahould  be  determined  as  regards  quantity  or  kind  according 
(0  the  climate  inhabited,  or  tbe  season  of  the  year  as  it  affects  each 
rlimato.  In  hot  weatber,  the  dietary  dioald  be  lighter,  in  the  under- 
itood  sense  of  tbe  term,  than  in  cold  weather.  The  sultry  period  of 
our  summer,  although  comparatively  slight  and  of  short  duration,  is 
nevcrthelcM  felt  by  some  peretms  to  be  extremely  opprt'Kxive  ;  but  this 
is  munty  due  to  the  practice  of  eating  much  animal  food  or  fatty  mat- 
ters, conjoined  as  it  often  is  with  tbe  habit  of  drinking  freely  of  fluids 
containing  a  small  quantity  of  alcohol.  Living  on  cereals,  vegetables, 
■od  fruit*,  with  tome  proportion  of  fi«h,  and  abstaining  from  alroholio 
drinks,  the  umc  person  would  probably  enjoy  tbe  high  tempcnilure, 
and  be  free  from  the  thirst  which  ia  tbe  natural  result  of  consuming 
oeedlesaly  subMantiat  and  heating  food. 

There  ia  a  very  common  term,  familiar  by  daily  use,  conveying  un- 
mistakably to  every  one  painful  impressions  rcgirdlug  those  who  mani- 
fest the  disoomforts  indicated  by  it — I  mean  tbo  term  indigestion. 
Tbu  firat  sign  of  what  is  so  called  may  appear  even  in  childhood  ;  not 
Iwtng  the  consequence  of  any  stomot-h  disorder,  but  solely  of  some 
in  diet,  mostly  the  result  of  eating  too  freely  of  rich  compounds 
I  which  mgar  mnd  fatty  matters  are  largely  present.  These  elements 
Jd  not  bo  objectionable  if  they  formed  part  of  a  regular  meal, 
of  being  consamcd  a*  they  mostly  are  between  meals,  already 

avnding  in  every  neoMsary  con^titut^iit. 

Sugar  and  fat  are  elements  of  value  in  children's  food,  and  natu- 
rally fofu  a  considerable  portion  of  it,  entering  largely  into  the  com- 
position of  milk,  which  Nature  supplies  for  the  young  and  growing 
aaimal.  Tbe  indigestion  of  the  child  mostly  terminates  rapidly  by 
(jodton  of  the  offending  matter.  But  the  indigestioD  of  the  ndult  Ja 
Ims  acnu-ly  felt  and  is  less  readily  disposed  of.  ITneaaineK*  and  inca- 
pwiiy  for  action,  persisting  for  aome  time  after  an  ordinary  mejil, 
isdicato  that  tbe  stoninch  is  acting  imperfectly  on  tbe  materials  which 
been  put  into  it.     Tliesp  iiigns  manifest  themselves  frequently, 

1,  if  Xatura't  binia  that  the  food  is  inappropriate  arc  not  taken,  they 
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is  aanlj'  obtaJaal  k}  i 
ecaiinaea  ts  Uanw  Ui*» 

'  a  Binyr  ts  iodijcnioB,"  ud  I 
W  taoM  U,  o(  "ibe  coafeWJ 


i  to  leoni  tkai  niw  i 
la^fwtillyat  iW  cobioeta  of  anT  i 
~  \  at  waj  xMim  » I17  no  nwaM  1 
■^  tiM  wfaat  U  popnlarij  tomwd 
)  ay  aoM  «f  th«  tdH,  bat  mml;  I 
fiaL    For  BMt  Bum  it  ia  thw 

I  o<  As  mjoritj  ;  uid  a  witd 
tB  valartika  ■  trial  of  aiiDplcr  loodi] 

IfflWihly  J«l«nitiDea  ibn  coutiaa 
!•  ■>BTtiHl>iio«itmiutb«ootifanatM| 
.a  mUmim  W  cmlM,  nanlta  from  errar,  not  >■  ll>1 
tafifcalMdttki^WliBtbcqMHkUtj.    EaUng  iaisagrettUlj 
■  wmm  ydfW,  wad  Buds'  ths  iBflncDc*  of  vtu-f  Kiiail ' 
miety  twnMhiiig  A  Konrce  of  jiroro 
,  ft  uaadBiUt  proparticHi  ctf  tratritious  mateml 
fa  Kfiind  b;  iha  tjniem  ia  apc  to  be  Bwallotred.    Tbinili 
•■  W  I— iMbiiiil  dot  nonmiba  irbioh  Tvy  gTBgUf  ia 
'  mi  pon  ts  digeat  nay  aO  n«TCTtlirlcas  bo  oqaallj  I 
,  to  eiereiae  way  aaeMnry  fntKition.     Id  like 
ttat  banaa  btwna  wfatch  an  «qaallj  aoand  and 
ym/dj  m  pomr  and  in  aetiitty.    Tbas  a  eiomaeh,  «b 
1  ba dMtetd bj  a  dtarge  of  iaeompeigppe  to  ptrfonn  cdtdji 
Ite  )K  vmdatj  bovBd  to  aocompBA,  nay  be  ooin|>lct«Ir  a 
^  Ti|^if»TH*—*n  enev  bejrond  Uial  natural  UmiL    Ucnw, 
mil  aa  cn>&  ta  iadigwUoB  b  incrttable  when  ibti  limit  u  odjg 
d^hUf  esoceded.    AM  w  vIi«d  tcmputioiu  an  caattdcnbli% :   ' 
fraqaairtlf  eomplied  vilb,  th«  distarbaoce  may  ba,  aa  it  la  wiUi  1 
vmf  aoriotH  in  degne    Uov  rcrj  powerful  a  bninaB  ctoraaeb 
•MMtiam  be,  and  bow  large  a  tuk  in  tbo  way  of  digntiaa  it 
■■fOH^h^ft  perform  mtboat  comiilaiDt,  i«  IctMwn  to  tboaa  wlia  kar 
bad  the  opporUntty  of  otiaerrmp  what  certain  penosa  witb  ar- 
toonal  power  are  aonistomcd  to  take  a*  food,  and  do  taka  for  ■ ' 
time  apparently  with  impaniiy.     Bnl  tbeee  are  ctUBacba 
witb  extraordinary  eaergy.  and  woe  bo  to  the  tadiridnl  wilk  a  1 
ire  apparatus  of  moderate  power  wbo  attaapta  to  enolata  ^: 
formaitoe  of  a  neighbor  at  Ubie  wbo  perchaaoa  may  b»  fnsiibed  fi*| 
cooh  aa  effeotire  digortiTc  appartUw  1 

But,  after  ali,  let  not  lbew«kef  "«>|E™«  •'■"«*«<"' 
ereo  lot  wbicb  tbe  goda  «w  to  bare  prorWed  for  mwtal.  hm  i^ 
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tgard  of  thia  function  of  diKvetion.    There  is  a  compcnfiation  for 

which  ho  hus  not  considered,  or  perhaps  cvon  ht'urd  of,  nlUioogh 

I  BO  niodomtoly  endowed  with  peptio  foree.    A  deiieaU  Btomich 

can  jtut  do  D«edfu1  work  for  the  syatdm  and  do  more,  by  oeoea- 

irformfl  the  fonction  of  a  careful  door  port«r  ut  tho  entrance 

the  syMem,  and  like  a  Jcalou«  guardian  toitpccts  with  diltocmmcnt 

aspire  to  enter  the  interior,  rejecting  tb«  uti&t  and  llio  ua- 

len,  and  all  the  common  herd. 

On  the  oth(>r  hand)  a  stomach  with  superfluous  power,  of  whom  ita 
•t  boastfully  declaims  that  it  can  "digest  tcnpenny  natli,"  and 
le  ia  nnaccoxtomod  to  consalt  ite  likes  and  ita  dialikea  if  it  have 
',  ia  likcac«reloas  ball  porter  who  admits  all  comers,  every  pre- 
Icr,  and  UBOag  the  motley  vi«itont  many  whoao  proeonco  is  damag- 
the  interior,  ThcM  powerful  fccdcn  afti-r  a  time  aufTcr  from 
wzpended  Borplus,  tod  pay  for  their  liardy  temerity  in  bc«omiug 
ible  to  penalty,  often  saddenly  declared  by  the  onset  of  some 
io(M  attack,  demanding  complete  change  in  regimen,  a  condition 
or  less  grave.  On  the  other  hand,  the  owner  of  tbe  delicate 
■tomarh,  a  man  perhaps  with  a  bahit  of  frequently  complaining  of 
■light  trouble*,  and  always  careful,  will  probably  in  the  race  of  life, 
■a  rcguda  tbe  preceding  pilgrim,  take  the  place  of  tbe  tortoise  aa 
againat  tbe  hare.  It  is  an  old  proverb  tbat  "  the  creaking  wheel  lasta 
loogut,"  and  one  that  is  certainly  tme  as  regards  a  not  powerful  but 
neTflftbeteas  bcalthy  stomach  which  is  carefully  treated  by  its  owner ; 
towbom  thit  fiK-t  mny  be  acocplablo  aj  a  small  consolation  for  the 
pOSHBtion  of  a  delicate  organ. 

For  it  is  a  kind  of  stomach  which  not  seldom  accompanies  a  fine 
organixation.  The  difference  is  central,  not  local — a  difference  in  the 
iMTToas  system  cbicfly  ;  the  impressionable  mental  structure,  tbo  in- 
ttrumenl  of  strong  emotions,  must  necessarily  bo  allied  with  a  stomnub 
to  which  tbe  supply  of  ncrvc-power  for  digestion  is  somellmcs  tempo- 
rarily deficient  and  always  perhaps  capricious.  There  are  more  sources 
libtn  one  of  compenaatlon  to  the  owner  of  an  active,  impressionable 
brain,  with  a  sosceptible  stomacb  possessing  only  moderate  digestive 
cspabililics — sources  altogether  beyond  the  imagination  of  many  a 
eeane  feeder  and  capable  digester. 

But  it  is  not  correct,  and  it  is  on  all  grounds  undesirable,  to  regard 
the  less  powerful  man  an  a  sufferer  from  indigestion,  that  Ss,  as  liable  to 
say  complaint  to  be  so  termed.  True  indigestion,  as  a  manifestation 
of  a  disniMd  ttomaob,  is  comparatively  quite  rare,  and  I  have  not  one 
word  to  say  of  it  here,  which  would  not  be  the  fitting  place  if  I  had. 
S'ot  one  person  in  a  hundred  who  complains  of  indigestion  has  any 
ntorbid  affection  of  tbo  organs  engaged  in  assimilating  his  food.  As 
commonly  employed,  the  word  "  indigestion  "  denotes,  not  a  disease, 
,  bat  an  adnonition.  It  means  that  tbe  individual  so  complaining  baa 
yet  foand  bts  appropriate  diet ;  that  he  takes  food  unsuited  for 
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at  iL  The  food  mtj  b«  "  wboleMmo  oDOngb  a 
phnae  peniutt«d  to  ippeir  here,  firat,  l)«c9ii*t  it 
(  pORKivwl  by  every  ooc,  although  the  idea  ia  looM^'f 


b«i«  Moondly  ud  chi«fly,  for  tbe  pwpoae  of  p^nUog  oet 
laihaj  wbioh  undoriJea  iL  Tbcro  is  do  food  "  wholesome  in  it- 
,"  iMk  ifaw»  ta  no  fut  wbieb  people  in  geDcral  are  more  stovto 
Thai  food  only  ii  wbolosome  wblcb  b  so  to  Um  iniini- 
■  food  isn  be  wboleeome  to  any  giveo  number  of  porwu 
t  ——pi*  nuy  agna  ndminbly  with  me,  aad  may  aa  certaa^ 
(HOTok*  an  iDdigeHtiun  from  my  neighbor;  andtbenat 
.1  111  almust  every  article  of  our  onlinary  diet&ry.  II* 
>  of  a  food  consists  solely  in  its  adaptability  to  the  indt 
.  aad  tius  rvlation  ia  governed  mainly  by  the  influeoccs  of  bit 
,  murooadiDgs  and  t«mpcnnient  or  personal  peouliatitm 
,  thonfore,  doca  not  nocossarily,  or  indeed  often,  lequn 
nairrim  for  ita  ranoTal.  Drugs,  and  especially  small  ponioca  cf 
«pirit.  are  often  naed  for  the  purpnte  of  Btimnlatiog  tlw 
tewporaril  J  to  perfonn  a  larger  ebare  of  work  than  by  ntm 
uificd  to  (lodertake  ;  a  course  which  la  disadvantageoni  tortlbi 
uti  ii  purstsu-d  in.  Tho  effect  on  the  atomacb  is  that  of  tltt 
Lbtt  Ikmm  :  it  aocelcratea  the  pace,  but  "  it  takee  it  out "  of  tkt 
if  tbo  practice  ia  long  contjnacd,  abortcns  hi*  MUnI 
tariK  ^t  dfciieony. 

!t  i»aa  efTooeoos  idea  that  a  simple  form  of  dietary,  such  as  lib* 

^m^tiaUa  kinpiom  in  the  largest  senae  of  the  term  f  umiabes,  in  coa- 

[jMfc'iH  in  "'■^  i>  modoratc  proportion  of  the  most  easily  digested  fonm 

fowi.  may  not  be  u)i]>etijuni^  mid  agreeable  to  the  pilala 

tW  iha  L  .^irary,  I  am  prepared  to  maintain  that  it  may  bo  caaflj 

ruia  highly  attractive,  not  only  to  tbe  general  bat  to> 

■■^  uat&     A  prcferenco  for  tho  high  flavors  and  stimalatim 

->;u«Uar  to  the  flesh  of  vertebrate  animals  mostly  subaidMafW' 

.  milder  foods  when  supplied  in  variety.     And  it  is  anet 

.■■iuuat  aniveraally  avowed,  that  tbe  desire  for  food  is 

iMafKtion  in  gratifying  appetite  is  greater  and  more 

t|M  pact  of  tbe  general  light  feeder  than  with  tbe 

.  Ii  <laih>feeder.     For  this  designation  is  applicable  to  aloM*( 

compose  tbe  middlc-clnss  population  of  this  ceeatr?- 

--^■^iiiT  Util«  bre«d  and  few  vegetablMi ;  all  the  sarorjr  di<t<* 

Miih  dMoetions  of  flesh  alone  for  soup.     The  swifts  ut 

I  o^  Mwt,  lard,  butter,  eggs  and  milk,  wttb  Tcry  small  ifoia- 

"■.•»s  arrowroot,  etc.,  which  comprise  all  the  vegetal''* 

''k<«  some  fruit  and  sugar.     Three  fourths  at  kast  cf 

<vrt  consumed  are  from  the  animal  kingdom.    A  f* 

.   t-Mrtious  named,  that  is,  a  fourth  only  from  tbe  liMf 

I  ^Mrtbs  of  vegetable  prodncc,  woold  fumiah  gtMUt 

l«nd  to  maintain  a  cleaner  palate,  incresstJ  Mt 


IS  suu- 

labaMT 
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for  food,  a  liglitvr  aud  more  active  brain,  and  a  better  state  of  health 
for  moat  people  not  cn^ged  gn  the  most  laborious  vtnploymcntti  of 
active  life  \  while  even  for  the  last  namvd,  with  due  choioo  of  mste- 
ttal,  ample  sustenancQ  in  the  proportioiu  named  may  be  supplied.  For 
Cotne  inactive,  scdcntnrj',  and  agctl  jioi^ohh  the  siaall  proportion  of 
animal  food  ii)dtcui«d  might  be  advaotageoufilj-  diminished.  I  am 
frequently  told  by  iodividaaJfi  of  sixty  yoats  and  upward  that  they 
have  uo  recollection  of  any  previous  period  Htnco  reaching  mature  ago 
at  which  they  have  possessed  a  keener  rcli&h  for  food  than  tltat  which 
Lbej  enjoy  at  least  once  or  twice  a  day  Hinee  they  have  adopt«d  the 
dietary  thus  dcscnbe<l.  Such  appetite  at  all  events  as  has  rarely 
offered  itself  during  yean  preceding,  whcu  the  choice  Of  food  wascoD- 
vi-ntionaily  limited  to  llie  unvarying  prugrcssion  and  array  of  mutton 
and  beef,  in  joint,  chop,  and  atoak,  arriving  after  a  strong  meat  soup, 
with  a  possible  interlude  of  fish,  and  followed  by  puddings  of  which 
the  iogredicnis  are  cbioHy  derived  from  animal  soarcea.  Tbo  peoo* 
trating  odors  of  meat  cookery  which  announce  their  prcitcnc»  by  etcaiie 
from  the  kitchen,  and  will  pervuilo  the  air  of  other  rooimt  lu  any  pri- 
vate bouse  but  a  large  one,  and  which  are  encountered  in  eluba,  restau- 
tants,  and  hotels  without  stint,  alone  sufiloc  to  blunt  the  inelinaUon 
for  food  of  one  who,  returning  from  daily  occupation,  fatigued  and 
faatJdiou*,  dcoirea  food  easy  of  digestion,  attractive  in  appearance,  and 
aiMaaociated  with  any  element  of  a  ropnisivo  character.  T1i«  light 
feeder  knows  nothing  of  the  annoyances  described,  fin<U  on  his  table 
that  which  it  delightful  to  a  palate  sensitive  to  wild  irnpresoiona,  and 
iodispocod  to  grow  and  over-powerful  ones.  After  the  meal  is  over, 
liU  wit  >a  frcdwr,  his  temper  more  cheerful,  and  ho  takes  his  easy- 
chair  to  enjoy  fireside  talk,  and  not  to  sink  into  a  heavy  slambn', 
which  on  awakening  is  but  exchanged  for  a  ecnso  of  discontent  or 
atupidity. 

The  doctrine  thus  briefly  and  inadequately  expounded  in  this  paper 
ma;  probably  onoounlcr  some  opposiUon  and  adverse  criticism.  1  am 
qnitc  content  lliat  this  sliould  bo  »o.  Every  proposal  which  disttirbs 
the  enirent  habila  of  the  time,  especially  when  btucd  on  long- prevalent 
onstom,  infallibly  encounters  that  fate.  But  of  the  general  truth,  and 
bence  of  the  ultimate  reception  of  the  principles  I  have  endeavored  to 
illustrate,  there  can  not  be  the  faintest  doubL  And  I  know  that  this 
TOoalt,  wlicncvcr  it  may  be  accomplished,  will  largely  diminish  the 
painful  affcctionii  which  unhappily  so  often  appear  during  the  latter 
moiety  of  adult  life  And  having  during  the  last  few  years  widely 
inculcated  such  general  dtctvlic  principles  and  practice,  with  abundant 
groonds  for  my  growing  conviction  of  their  value,  it  nppc-iirx  to  be  a 
daty  to  call  attention  to  them  aomewliat  more  emphatically  than  in 
preceding  contributions  already  referred  to.  In  so  doing  I  have  ez- 
prcsaly  limited  myself  to  statements  relating  to  thoM  simple  element- 
facts  ooDoemiug  our  everyday  life  which  ought  to  bo  within  tbe 
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knowlfidge  of  cTrry  mim,  ftod  tb«roforo  «uoh  as  ma.j  most  flttf  b«  srt 
forth  in  a  publiirftlion  ouuida  of  tbat  field  of  special  and  t««himil 
rrconl  whiob  u  devoted  to  professloDal  obsorvation  and  vxpeneoce.— 
Xinaeenth  C'entwry. 


BUILDING  AND  ORNAMENTAL  STONES  OF  THE 
UNITED  STATES. 

Br    GEOBGS  P.  MEBRILL. 

WHEN,  early  in  liis  curatorebip  bt  tbe  National  Museum,  Dr.O«oi:;« 
Vf.  tiawea,  one  of  the  leading  American  iitbologiata,  atmimtd 
{|;e  of  that  branch  of  tbc  t«nlh  c«naus  relattng  to  the  qsinying 
dnstrjr  of  tho  UntUid  State*,  it  is  doubtful  if  any  btit  binu«lf  folly 
reallMd  tb«  iinportanoo  of  tho  undertaking  aside  from  tla  BUlltdol 
rbga.     I>r.  UaiTM  vraa,  however,  not  a  man  to  bo  Mtisficd  with  ft^ 
I  alone,  or  one  who  considered  the  «co|)c  of  a  cctisua  to  be  men);  tke 
compilation  of  irtati«tl«,  and  in  delecting  biB  asusUnta  b«  did  tc  wiA 
Mpedal  reference  to  their  qualifications  in  other  lines  of  work  a*  irdL 
Tbos  we  find  upon  bis  list  the  namce  of  such  gcoloin^ta  as  Profeiwn 
Sbsler  and  Wolff,  of  Harvard  ;  Ilitclipock,  of  Dartmottth  ;  WtDcfaell,et 
lOaneapolis ;  and  others  of  equal  note  and  ability.    Tbe»caMiitanls,or 
apMial  agonta  as  they  wero  called,  viHited  each  quarry  in  person  witldn 
■  their  rcBpoctive  districts,  and,  together  with  collecting  tho  neceKar; 
information  relative  to  the  anionnt,  kind,  and  value  of  stone  quarried, 
tnambcr  of  men  eniploy<d,  ete.,  made  all  poastble  observations  in  regwJ 
rto  the  geological  ago  of  the  stono,  its  dispontion  in  the  quarry,  ^rcatlle^ 
Ing  qualities  aa  displayed  in  those  portions  of  the  outcrop  tliat  bad  bno 
exposed  for  ages  to  tho  action  of  atmospheric  ngencieti,  nnd,lully, 
selected  samples  of  tbe  rock  in  the  form  of  blocks  of  suflicient  lite  te 
drem  into  fonr-ioch  cubco  and  forwarded  them  by  mail  to  the  Natioaal 
Museum,  at  Wasliingtoo,  for  further  examination*     Here  a  corpiol 
aasistanta  wan  employed  who  selected  samples  for  chemical  and  miov- 
acopic  analysis,  and  left  the  block  to  be  bnndtiomely  droesed  into  a 
four-inch  cube  and  placed  permanently  upon  exhibition,  having  miwi- 
while  made  careful  notes  upon  its  working  qualiliea.     Small  cliipt  of 
each  pocfc  were  ground  into  films  bo  thin  aa  to  be  perfectly  trmnspareDl, 
and  submitted  to  microscopic  examination  in  order  not  only  to  deter* 
mine  what  the  rock  was,  but  also  to  ascertain  if  it  contained  any  mia* 
era]  constituents  liable  to  tunfaTornble  change  on  exposure  to  the 
weather.     Whenever  necessary,  chemical  analysis  was  resorted  to  to 
further  aid  in  tbe  solution  of  tho  problems  involved. 

*  Tli«M  lilocki  irfi^hpd  from  ilx  to  t«D  pound*  «mIi,  liul,  bviDi'  GvreniBkmt  miUti, 
«cr«  •llowcd  to  [iu«  ibroogh  the  mill»,  iLough  grcuilf  ciotodiiij;  ia  weight  tba  tWt  tl 
far  law. 
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tTnforltinalely,  Dr.  Uaw«a  did  not  tivo  to  carry  out  Dio  plana  bo 
bkd  so  carefully  laid  dotm,  but  th«  va«t  kinount  of  mktmal  be  had 
beea  isstniiacnul  In  bringing  together  rcnaina  to-day  in  tlio  National 
MoMBin,  k  taating  monuncnt  to  tlic  indnslry  of  the  man,  and  probably 
tha  moot  tyittcinatio  and  complete  collection  of  its  kind  in  any  niaseiun 
in  thft  world.  Am  now  being  arranged  in  the  museum,  the  collection 
oomprite«  some  four  tbousand  Bpcoimcos  of  building  and  omamontal 
stone  from  apwftrd  of  fifteen  hundred  qnarricn  in  the  United  States, 
together  with  very  many  from  foreign  localilic*. 

The  importanoe  of  such  s  colloctloa  can  not  ho  nvcrcMimated. 
Rare,  within  th«  spoos  of  an  hour,  one  cin  ace  and  examine  every 
variety  of  xtone  now  quarried,  and  aacertain  its  scientiOo  name  and 
obemical  or  mineral  composition,  together  with  the  exact  locality 
wlience  it  was  derived.  That  sach  a  reference  collection  will  prove  of 
great  advantage  to  the  country  at  largo  is  evident  from  the  fact  that 
New  England  granites  li.ive  been  uicd  in  nearly  every  city  of  impor- 
tance from  Miiine  to  California,  Aometima^  to  the  almoHl  entire  cxclu* 
tioii  of  equally  good  material  close  at  band,  but  of  whose  exiNtenee  or 
valuable  qualities  interested  parties  were  ignorant.  As  an  illtistration 
of  tbia,  it  may  be  stated  that  many  of  the  public  and  private  buildings 
of  Cincinnati,  Ohio,  are  built  of  Eastern  granito  brought  by  rail  and 
water  a  distnnco  of  over  fifteen  hundred  miles,  while  within  one  tenth 
that  dtstonoo  lie  rocks  in  every  re«pect  oqnally  good  for  the  pnrpose, 
and  that  ooald  ho  furoiehod  at  far  less  coHt  I  From  the  published 
report  of  the  ccn*us  a«  it  now  appears,  there  were  quarried  during  tbo 
year  ending  Uay  31, 1680, 119,380,113  cubic  feet  of  building  and  oms- 
nental  stones,  valued  in  the  rongb  at  $18,363,055  ;  this  being  the  prod- 
net  of  l,n3S  qnarriea  representing  an  invested  capital  of  925,414,407, 
and  affording  employment  during  the  buNy  season  to  upward  of 
40^000  men.  The  kinds  of  stone  quarried  are  principally  granites, 
Ibwstoocfl  (inclnding  dolomite),  itand.ttone,  and  slatCM.  In  v^ue  of  total 
piodact,  regardlew  of  kinds,  the  leading  States  rank  na  fnllows  :  Ohio, 
Peonsylvanta,  Vermont,  Maaaachuseits,  Illinois,  New  Vork,  Blaine,  and 
Connecticnt,  each  of  these  producing  npward  of  (1,000,000  worth  of 
material.  Massachusetts  and  Maine  produce  the  most  granite  ;  Ohio, 
New  York,  Pennsylvania,  and  Connecticut  the  mo»l  sandstone ;  Vor- 
aont,  Illinois,  Ohio,  and  New  York  the  most  Umuslonc,  while  Penn- 
sylvania leads  in  the  production  of  *Ute. 

The  larger  portion  of  our  granites  are  some  sliotle  of  gray  in  eolor, 
though  pink  and  red  varieties  are  not  uni^ommon.  Tlicy  vary  in  text- 
ure from  very  fine  and  homogeneous  to  coarsely  porphyritio  rocks 
ia  which  the  individual  grains  are  an  inch  or  more  in  length.  Tlie 
largest  works  at  preacnt  in  operation  are  at  Vin&Ihaven,  Maine.  The 
qoarriw  of  the  Bodwell  Granite  Company  were  first  opened  here  in 
18S0,  and  the  present  annual  product  is  some  SIT.OOO  cubic  feet,  val- 
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tnt«d  b;  staling  Uiat  daring  a  vbut  to  the  locali^  in  the  Bunmer  of 
ieS3  the  wiiiet  was  sbowD  the  remains  of  a  huge  block  gf  graoiie 
tbrce  bandrc<l  feet  long,  twenty  foot  wide,  &nd  (rota  tix  to  tea  feel 
tliick,  lliat  bjid  been  blown  out  from  the  4|uaiTy  iu  s  ulnglo  piccvind 
sftcrnard  broken  np.  Tli«  largest  single  block  ever  quarried  uiil 
dn»*cd  wM  lb(!  Gi-ihtsI  Wool  UonumeDt  noir  in  Troy,  New  V 
wliieli  measured,  whvn  completed,  uxty  feot  in  beigbt  by  five  and  a 
feet  aqoara  at  tbe  baae,  or  only  nine  feet  ehoner  than  the  £g)- 
Obelisk  now  in  Central  I'ark,  Kcw  York.  Tbc  Htone  is  light 
often  Rlightly  piokitih  in  color,  and  eorrcMponds  etuavly  with  that  b 
ibo  DOW  abandoiii'd  quarrica  on  Dix  Island,  whence  were 
tbe  granite  monoliths,  thirty-one  feet  in  height,  for  the  Treaioij 
liiiilding  at  Washington.  Second  only  to  the  quarries  at  Vinalhiwa 
arc  lliose  at  Glonceatei',  Mamacbtuettt — the  qu:uTtcs  of  ibc  Cape  Ami 
Granito  Company.  Thia  rook  is  cooraer  in  texture  llian  tbai  of  Mt^ 
iuLtva,  and  oficn  of  a  »tight  greenUb  color.    Tbe  Bew  Masonic  Ten* 

'  pie  at I^biladelphia,  ami  ihu  Butler  House,  on  Capitol  Mill,  Waahinp 
(on,  are  good  Ulustrationa  of  tbe  adapubility  of  this  etooo  for  gto- 
eral  building  pnrposea, 

Cloai^ly  rvxembling  the  Cape  Ann  granite  m  that  quarried  at  Qwxj 
in  tbc  Bauie  State.  Quarrim  were  fintt  rvgularly  o|>viied  Iti-rc  Id  1601, 
though  it  was  from  bowldcrn  of  this  rock  that  was  built  io  1?4!^'M 
King's  Chapel,  still  standing  on  the  eonter  of  School  and  Treaost 
Streets,  Boston.  Quincy  granite  also  vas  used  in  tbe  eonslrautiuB  ol 
the  Bniikcr  Hill  ftlonumont,  and  it  was  for  the  transport-ition  of  tkii 
etono  from  the  qnarrtcs  to  Charlestown  that  was  built  ibe  fir*t  rsil«y 
in  America.  Tbe  color  of  tbe  atone  it  di.-ep  blue  gray,  and  iU  fitot* 
for  interior  decorative  work  is  well  shown  in  the  granite  sUItwiti 
and  polished  pilsAtent  of  the  new  City  BuildIii;;H  in  Philadelphia. 

For  oolumnis  house- trimmings,  and  especially  monumental  wor^ 
tbe  granite  from  Uallowell,  Maine,  is  otod  most  cxtenaively.  TUi 
rock  is  of  fine  and  even  graiit,  and  very  light  gray,  almost  wbitt  b 
eolor.  Its  texture  is  ftt:eh  that  it  can  be  carved  very  readily,  and  il 
has  been  used  iit  statuary  work  more  than  any  oilier  of  our  giacJtti 
The  statues  on  tbe  I'ilgrim  Slonumenl,  at  Plymouth,  MawaebuwUi, 

,  are  of  this  stone.  Ao  Italian  de«gner,  who  ser^'ed  hia  apprenticeship 
iu  Roman  studios,  ia  employed  by  this  company,  and  many  of  the 
workmen  ui  the  qunrrie«  are  said  to  be  Italians  who  worked  in  m*^ 
in  Italy,  but  have  learned  to  out  granite  einee  their  arrival  at  lU- 
bweJI. 

A  granite,  clo«ely  resembling  that  of  Uallowell,  is  quarrind  vttj 
extensively  near  Concord,  New  Uampehire,  and  Is  used  for  similar  fa- 
poecs.  Stones  similar  to  these,  bat  not  at  present  in  ib(!  inarkrl,  m 
fonnd  near  Frcdcrickton.  Virginia,  and  Atlanta,  Georgia. 

The  red  and  pink  granite?  now  in  tbe  market  are  nearly  aS  bf 
.Calais  and  Joneabora,  in  lh«  eaatern  part  of  Elaine, 
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itrricd  fit  Mount  Desert,  in  the  same  State ;  Lyme  and  Stony  Creek, 
CoDuecticut  ;  Wcnturly,  Rhode  Island  ;  and  Uraniterille,  Missouri. 
Tbe  Cabia  rook,  irbich  is  tt  prvnont  tliu  raost  important  of  tbeae,  is 
a  light  pink  in  color,  of  medium  coamcncHH  or  tcxiaro,  and  ftoqniros 
beautiful  surface  and  polish.  It  U  used  extensively  for  door-pogu  ood 
Um  bam  of  moDumcnts  in  all  our  principal  cities,  oooipeiing  favorably 
-with  ihc  coar«cr  red  granite  from  Poterhead,  Scotland,  or  that  from 
Sl  George,  New  Brunvwick. 

Black  granites  are  ({uarrioil  Ln  but  two,  and  th«so  widtly  separated, 
localities — St.  George,  M;itiic,  and  Peoryn,  California.  Both  fttoouM 
tie  fioe-crainc^,  and  nearly  black  on  a  polished  surface,  their  dark 
colors  being  due  to  the  abundance  of  black  mica  and  hornblende  that 
ihey  contain.  The  greater  piart  of  the  rock  quarried  and  put  upon  the 
market  un<lcr  this  namv  is,  however,  not  granite  at  all,  but  diabaw,  a 
rock  diffuring  from  granite  in  containing  neither  quaiti,  orthoclaa«t 
nor  miea,  but  oompos&d  mainly  of  a  triclinie  feldspar  and  augito.  Th« 
principal  quarries  of  this  rock  are  at  AddUoo,  Maine  ;  Medford  and 
SomervUle,  Massachnsctl^ ;  York,  Pennsylvania ;  and  near  Jersey  City, 
Hew  Jeney. 

TboMi  rooks  are  all  tino-grained  and  bard,  and  of  a  dark-gray  color, 
that  from  Addison  being  nearly  black  when  polished.  Tbo  colors  ara 
rather  loo  iiombcr  for  gerii-Tal  building  pitrpoHc*,  but,  when  properly 
combined  with  brick  or  lighter  stone,  the  effect  it  admirable.  The 
Addiwn  rock  is  being  used  to  a  considerable  extent  for  cemetery  and 
other  monumental  work,  for  which  it  eeems  peoaliarly  adapted,  and 
togttbor  with  the  York  diabase  has  been  ti3od  in  the  stone-work  of  the 
Capitol -grounds  at  Wa.Hliii)gton.  Diabase  from  tbo  near  vicinity  has 
been  used  in  the  construction  of  the  Stevens  Institute  building  at  Ho> 
boken.  New  Jersey,  and  tbe  oourt'bonse  and  St.  Patrick's  Cathedral  at 
Jersey  City.  The  frontD  of  many  private  and  business  houses  in  the 
last-named  city  arc  also  of  diabase,  but  the  effect  ia  not  good,  owing 
to  the  somber  colors  already  atludod  to. 

From  tb<;  fact  that  Maine  and  Massachusetts  lead  in  the  granite- 
qaarrytng  industry,  it  does  not  uecessarily  follow  that  tiiese  States  pro- 
dooo  a  gniatcr  variety  or  better  quality  of  material  than  some  others 
in  which  the  annual  product  is  far  less,  llic  supremacy  is  dne  rather 
to  natural  quarrying  and  transportation  facilities.  In  Maine  especial- 
ly many  of  the  quarries  are  situated  on  hill-sides  close  by  the  water's 
edge,  where  no  arliScial  drainage  is  required,  and  but  little  carting  of 
tbe  atone  ia  neceaaary  prior  to  loading  it  upon  vessels,  by  means  of 
which  transportation  can  be  had  to  all  the  Ica<ling  eities  of  the  country 
without  transhipment,  an  item  of  no  amall  importance  with  material 
■0  bulky  and  heavy  as  stone.  Added  to  tbb  is  the  fact  that  the  great 
glacial  icfr-sheet,  that  once  plowed  its  way  across  the  whole  of  New 
Koglaad,  baa  entirely  removed  the  overlying  mass  of  decayed  rock 
and  other  waste  material,  and  left  tbo  frash  gnnite  close  to  tbo  anr* 
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fftcw  and  readily  acccMible.    In  re^oos  fftrther  to  tJie  south, 
the  liiniu  of  glacial  action,  tlM  gnnite-lMxlii  an.'  cUU  oorcred  wilb 
tuMS  of  decoinpoMd  rock,  often  muny  fuct  En  ihtL-lcnnM,  aod  w 
must  be  removed  befon  quiirrjing  lan  oomnit^i.-t^.     It  i«  probal 
largely  dae  to  these  fact«  liiat  tlie  granitca  of  iheoe  two  States  are  en- 
abled to  compete  ao  favorably  in  iho  Waabington  market  with  UuMt 
froio  near  Hicliraood,  Virginia,  a  diataac«  of  only  four  or  five  lutnn^ 
rido  by  rail. 

Granite  did  not  oome  into  gttnoral  hm  for  building  porpoees  in 
country  anUI  a  comparatively  roc«nt  date,  owing  largely  to  tba 
diflicalCy  in  working  it.  According  to  Mr.  J.  E.  Wolff,*  one  of  tltt 
fArlii-st  stonA  buildings  in  Boaton  waa  the  "atone  boase  of  Dcmxmi 
John  Phillips,"  erected  about  1650,  and  which  conlinned  to  stand  until 
18G4.  It  waa  built  chiefly  of  bowlders  from  the  immediate  vicinity. 
In  1737  was  built  of  bowlders,  of  Braintree  (Qnincy)  granite,  the  old 
Hancock  house,  liDoii  torn  down.  Tlie  gnuiite  bowldcm  ncattcrcd  onr 
the  oommoDii  bad  been  very  generally  otcd  in  Quincy  for  Htops,  fona- 
dations,  etc,  for  some  yean  previona  to  thui,  until  at  laat  thv  inbahit- 
aota,  becoming  frightened  IcaL  this  supply  of  valuable  building  mate- 
rial should  become  entirely  exhausted,  aaaembled  in  town-mt-^^'Ciu^  im^l 
voted  that  "no  person  shall  dig  or  carry  off"  any  stone  "on  the  tai<l 
conunonH  or  nndividcd  lands  upon  any  account  wbalcrer  without 
from  Uio  committee,  .  .  .  upon  penalty  of  the  forfcitare  of  ten 
linga  for  every  and  each  cart-load  im  dag  and  carried  away."  lii 
did  they  tlicn  imagine  that,  close  at  their  doors,  this  aamo  stone 
ifited  in  such  quantities  that  over  half  a  century  of  almost  coi 
qoarrying  baa  failed  to  exbaoat  the  supply.  It  was  not,  however, 
nnUl  the  early  part  of  the  present  century  that  granite  began  to  be 
usml  at  all  extensively  in  and  about  Itoston,  wfaco  the  material  was 
introduced  in  conaidcrablc  quantities  by  canal  from  Clielmsford,  thirty 
mUes  distant.  It  was  from  the  (%elm«ford  stone  that  waa  couNtructed 
in  ISIO  the  Uoston  C-ourt- House,  in  1814  the  Kew  South  Cbnrch,  aad 
in  1H18-'19  the  first  bIodo  block  in  the  city,  a  portion  of  which  isstfU 
standing  on  Brattle  Street.  In  this  year  also  a  considerable  quantii 
of  the  atono  waa  shipped  to  Savannah,  Georgia,  for  the  constru 
of  a  chnrob  at  that  plaoo.  The  greater  part  of  this  granite  was,  ha 
ever,  obtained  from  bowlders,  and  it  was  not  until  the  opening  of 
quarries  at  Quincy,  in  I83fi,  that  the  badness  assumed  any  great  im- 
portance. From  this  time  the  nso  of  granite  for  building  material  ia- 
GKaaed  in  a  marked  degree,  and  the  history  of  slooc^quarrying  > 
HflMaobuactu  may  properly  begin  with  tbis  date. 

Under  the  bead  of  marbles  are  hero  included  all  tho*e  rocks  cos- 
slating  essentially  of  carbonate  nf  lime  (limestone),  or  earbonat*  of 
lime  and  magnesia  (magnceian  limestones  and  dolomite*),  wbiob  ■/• 
susceptible  of  receiving  a  good  polinh,  and  an  suitable  for 
•  "  Biiflilfa>K-6laM  ■■<!  Qoanj  IwIiuut  of  Ike  Dall*d  Sum,"  p,  tSS. 
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meDtal  work.  Vvrmwit  ii  lit  prcMiit  lb«  obief  niKri>le  •  proiluuiiij 
Sutfl  of  ibv  Union,  exc«lliit){  in  tbU  iudustry  all  the  other  States  com- 
binetl,  having  an  invested  capital  of  (3,850,000,  and  producing  annu- 
ally tl,340,050  worth  of  nisiteri*L  Of  this  tho  larger  part  is  ordinary 
white,  T«ined,  or  bluo  niarlile  from  Sutherland  Falls,  Rutland,  East 
Dorset,  and  Pittsford.  Dark  gray,  almotit  black  fowilif«roui  niarMM 
•re,  bowoTDT,  quarried  at  I«lo  Ia  ^fotl<!,  while  red,  mottled,  and  varie- 
gated varieties  used  for  tilings  and  wainscotings,  are  found  at  Hal- 
IvllV  Bay,  in  the  northern  part  of  Lake  Champlain.  I'fac  only  statuary 
mu-hle  at  present  quarried  in  this  country  is  found  at  West  Kutland 
and  Pittsford,  in  this  State.  The  rock  is  of  fine  and  eroo  texture,  and 
without  specks  or  Saws,  but  dilluni  from  its  Italian  prototype  in  being 
of  a  dead-white  color,  lacking  entirely  tbe  peculiar  waxy  lujiter  m 
oharacicristio  of  the  Italian  marble.  White  and  bluish  uiarblea  are 
slao  quarried  at  Le«,  Masitachusetta ;  Sing  Sing,  Tuokahoo,  and  Plcas- 
ftatviUe,  New  York  ;  in  Montgomery  County,  Peniuylvanta ;  and  in 
Texas  and  Cockeysville,  Maryland. 

The  Klontgorocry  County  quaniw  wore  first  op«ned  npward  of  one 
bnndrcd  ycArs  ago,  and  until  a«  lat«  aa  1840  tlic  sloiiu  continued  to  bo 
tbe  general  favorite  in  Plkiladelpbia  for  all  manner  of  building,  olllwngh 
not  well  auited  for  the  finer  grades  of  ornamental  work.  Girard  Col- 
lego,  tbe  United  States  Cuslom-Uouse,  Mint,  and  Kaval  Asylum,  are 
of  thli  stone,  while  the  seemingly  endless  rows  of  red-brick  hoases, 
with  white-marblo  sills  and  cups,  hare  come  to  bo  as  characterlsUo  of 
Pbiladelpbiu  as  are  tbe  brown-Htone  fronts  of  Now  York. 

Tbe  colored  marbles  now  in  the  market  are  brought  prinoipally 
from  Tennessee,  llie  ordinary  red  and  white  Tariegatvd  varieties,  ao 
commonly  seen  in  table-tops,  mantels,  soda-fonntains,  and  panelings, 
are  from  Kogenrillo  and  Knoxvillo  in  this  State.  A  fine  grade  of 
pink  marble  is  also  found  at  Clcavelani]  nml  Knoxvillo,  while  a  fossil- 
bearing  olive-green  variety  is  brought  from  Calhoun.  A  peculiar 
brecciatod  stone,  which  I  have  not  yet  seen  in  the  market,  is  also  found 
here.  It  consists  of  yellowish,  rounded,  and  angular  fragmcntH  of 
varying  sizes,  imbedded  in  a  fine,  grayish  ground-mass.  So  far  as  I 
have  yet  obsorvcd.  Ibis  stone  is  entirely  distinct  from  any  produced 
elsewhere  Two  fine  varieties  of  gray  fossUiferoas  marbles  are  pro* 
dooed  at  Cliaxy  and  Plattsburg,  in  Clinton  County,  Now  York,  and 
■re  known  commercially  as  "  Lepanto  "  and  "  French  gny."  The  first- 
named  is  gray  with  pink  spots,  while  the  lasi-naincd  is  more  uniformly 
gray  iu  color.  With  tbo  exception  of  tbe  Tennessee  marbles,  the 
Plattsburg  stone  is  more  extensively  used  for  furoilore  and  inside 
deoorativo  work  than  any  other  now  in  the  market.  The  only  first- 
qnality  black  marble  now  produocd  in  this  countr)'  is  also  from  Now 
York  State  quarries  at  Ulena  Falls,  furnishing  a  fine  grade  of  this 
materiaL 

Other  than  in  tho  States  above  mentioned  no  marbles  of  oonso- 
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qnenee  aro  novr  produced  east  of  the  Rocky  MoonUins,  tbongli 
SUlca  are  known  to  conUin  matcri&l  that  might  Iw  llins  atilized  if  pvt 
upon  th«  tuarkeL  California,  howovor,  pro<lnc«-s  two  varieties  worthy 
of  especial  notice.  The  one  is  a  whit«,  finely  crysLallinc  stone,  tni- 
wteA  by  a  network  of  fine  dark  lin«s,  in  genenl  apitearxnci'  very  mncb 
like  the  cvlcbratctl  bordigUo  marble  from  tb«  Scrraveusa  quarHes,  tiat 
that  Um)  graunil-ouuta  is  lighter  in  color.  The  fiecond  variety  U  ih* 
beautiful  stalagmite  marble,  or  sow^Ued  o»yx,  from  qaarriea  at 
Lub  Obispo.  This  stone  is  pearly  whito  in  color,  translnceDt, 
travcreed  by  fine,  wary,  parallel  linra,  liko  the  lines  of  growth  upon 
trunk  of  a  treo.  It  takes  a  beautiful  polish,  and  is  quito  extensirelj^ 
used  for  kmall  stands  and  omamenU  of  vaiioua  kinds.  Excepting  ia 
the  matter  of  color  it  ia  identical  with  tho  celebrated  "Oriental  ol^mi- 
t«r"  (wrongly  so  called),  from  lilad  Recam,  near  the  Ilavine  of  Oued 
Abdallab,  Kgypt,  this  last  b«)D(;  of  a  yellowish  or  amber  hue,  IV 
San  Lais  Obispo  rock  is  the  only  stalagmite  mnrblc  of  any  commer 
cial  importance  at  present  found  in  this  country,  tbongli  a  bcnottfB! 
Tariety,  known  oa  "Mexican  onyx,"  U  quarried  at  Tecali,  Suto  oi 
Puebia,  Klexico. 

In  the  way  of  trae  conglomerate  or  breccia  marble  there  ia  at  prvs- 
ent  nothing  quarried,  though  a  beautiful  rariety  occtirs  in  ineihau^iiblc 
qnantilles  near  Frederickton,  Maryland,  and  in  other  parts  of  this  State 
and  Pennsylvania.  The  stono  oonvixta  of  rounded  and  angular  frag- 
ments, of  varying  colon  and  all  i>in;s  up  to  several  inchca  in  diameter, 
of  quartt  and  liraeatono  imbedded  in  a  fine  gray  ground-naass.  Tlii 
admixture  of  hard  and  soft  material  renders  the  dressing  of  tike  stuat 
a  matter  of  great  difSculty,  sincii  the  flinty  pebbles  break  awaj*  fnn 
the  softer  gronnd-mass  in  the  process  of  cutting.  The  largo  pillan  of 
the  old  House  of  Representatives  in  the  Capitol  at  Washington  are  of 
this  stone. 

The  rock  serpentine,  though  differing  entirely  from  marble  in  cboiB- 
ical  composition,  ia  used  for  similar  purposes,  and  may  bo  mentioesJ 
Iicro.     The  three  principal  Bourcea  of  this  rock,  or  of  aerpeati&c  Is 
combination  with  calcite,  are  Boxbnry,  Vermont ;  Moriah,  Essex  Caob- 
ty,  New  Tort ;  and  Dublin,  Harford  County,  Maryland.     The  Vtf* 
most  stone  is  deep  green  in  color,  and  traTcrscd  by  white  Tcim  of 
calcite.    It  takes  a  beanttfal   poltab,  and  compares  very  favurahlr 
willi  the  Iialian  vfrde  antiquf,  or  vcrde  dt  Prato  from  i]uuriw  i» 
'I'nscany.     The  Moriah  &tone  is  similar  in  color,  but  granular  in  u>i- 
are,  and  spotted,  rather  than  veined.     At  present  it  is  fonn<l  ia  ['■' 
market  in  the  form  of  mantels,  table-tops,  moDumenls,  etc.    T^ 
Haryland  alone  is  more  nniformly  green  in  color  tltao  either  of  t^^ 
mentioned  above,  conlaining  very  little  calesreonfl  matter.     It  is  «s»l 
to  oecor  in  almost  inexhaustible  quaiiiilieii  and  within  easy  nsA'^ 
the  Baltimore  market,  but  for  some  unexplained  nraaon  little,  if 
of  it  is  now  in  use.    A  coarse  scrpenlioe  used  for  gcmtal  baildc 
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^rpnrpoees,  bat  niiRtiit^  for  any  kind  of  ornamental  work,  ia  broagbt 
in  cofuidenible  (juanlitivH  from  Chester  Conntj:,  Pcniuijrlvnnin.     Tbc 
stone  i*  dall-gT««it  in  color,  Koft  enough  to  vrorlc  readily,  and  in  capa- 
ble of  producing  most  excellent  effecto,  particularly  in  rock-faced  and 
rubblo  work.     So  far  aa  tbe  writer  ha£  obeerred,  bowevrr,  it  baa  not 
yet  been  used  to  advantago,  «ithor  alone  or  in  combination  with  otbcr 
Btone,  a  iDajority  of  tlio  buildings  tbus  far  constmctod  of  it  being  not 
only  failurRH  from  an  arcbitcclural  ntand-point,  but  Khoving  a  r«mark- 
u^abln  lack  of  ta.i(«  in  color  combination  on  Ibc  part  of  their  designers. 
^■A  dult-green  building  with  light,  yellowish -gray  trlmmiDgs  canscarce- 
^■ly  be  considered  a  suceeM  artiHtically,  yet  this  is  tbe  style  almost 
nniTenally  adopted.    The  stone  baa  beon  nrnd  quite  «xtonsivc1y  in  and 
about  Philndclpliia,  and  '\*  the  one  employed  in  tbc  cODStruetion  of  th« 
bnildingn  of  iho  University  of  Peniuiylvania  and  Academy  of  Natural 
Sci«ncvs  in  ibat  city.    It  baa  also  been  u»ed  to  some  extent  in  tbe  cities 
of  New  York  and  Washington,  though  I  hare  not  yot  observed  it 
1^^  els*  where. 

^H  Ho  marbles  an^  at  prevent  qnarriod  in  this  country  similar  to  the 
^^whito  bine-veined  Parmaxo  marble  from  the  Miseglia  qMarries,  like  the 
rcd-vcin«d  from  I^vanto,  like  tlic  y«llow  from  Sicnn,  the  rcd"Griotto" 
from  tbe  French  Pyrenees,  or  the  black  and  gold  (Portoro  Ventre)  from 
the  Spetia  quarries.  A  stone  somewhat  resembling  this  last  has  been 
received  at  the  mnseom  from  Helena,  Montan*,  but  the  quarries  are  not 
wofked,  nor  ix  the  extent  of  the  deposit  known  to  tbe  writer.  A  beauti- 
ful bright,  flii>h-pink  m:irblo  occurs  in  abundance  in  Swain  and  Chero- 
kee Counties  North  Carolina,  but  ia  not  bow  in  the  market,  owing  to 
^■isek  of  trantportation  facilities.  • 

^B  Of  limestones  and  dolomites,  aside  from  marbln,  large  quantities 
^■are  quarried  in  the  State*  of  New  York,  Pennsylvania,  Indiana,  lUi- 
^  nots,  Iowa,  and  Missouri.  Thc*o  are  mostly  of  a  dull-gniyufa,tinintcr- 
eating  color,  and  their  uMs  arc  chiefly  locaL  Tlw  light-colorod  ofilltio 
limostooe  of  Bedford,  Indiana,  la,  however,  an  exception  to  this  rule. 
Kot  only  ia  the  color  pleasing  and  ita  lasting  quali(ic«  fair,  but  iu  fine 
oren  grain  and  softness  render  it  admirably  adaj>i«d  for  carved  work. 
Sereral  of  the  Southern  and  Western  States  have  an  abundance  of  lime- 
stone and  sandstOBea  suitable  for  gcnvml  building  ptirposca,  but  so  far 
aa  observed  few,  if  any  of  ibem,  are  of  «uph  quality  aa  ever  to  attain 
aaytblDg  more  than  a  local  market.  Kentucky  has  Htnestones  in  abun- 
dance and  of  good  quality.  Kansas  is  pre-eminently  a  State  of  lime- 
atones.  Tliese  are,  however,  for  the  most  part  soft  and  porous,  of  a 
dull  color,  and  must  be  found  lacking  in  lasting  qualities  in  nthrr  than 
a  very  dry  climate.  A  white,  chalky  limestone  is  quarried  in  Trego 
Coonty,  in  this  Slate,  and  is  used  in  the  manufacture  of  whiting.  0(b- 
orwiae  than  from  tbe  product  of  this  quarry,  all  the  other  whiting  man- 
ufactored  in  the  Fnitcd  States  is  said  to  be  prepared  from  imported  ^H 
l^£nriiab  chalk.    Texas  furnishes  cretaceous  limestones  of  fine  and  com-  ^^| 
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pact  t«j[Lure  frooi  tbe  vicinlly  of  AnsUn.    Sonw  of  tbcsc  take  s  good 
poliak,  uid  nui;hl  be  used  Aa  nutrbloa. 

Mo  iitfaogtapbic  limntoncs  tbat  can  compare  u-'itli  tlio  imporbrf 
Mone  have  u  yet  been  foDod  la  this  country.  Sih  i-rvUli-,  lodtuu, 
Olaficow  JanetioQ,  Ksntaeky ;  and  6»T«non,  Miseouri,  t^ch  prodw« 
Gdc,  cYcn-gniincd  «toi>e«  of  n  drab  color  wliicb  have  been  put  npon  (bt 
markttt  >l  various  liinai  m  lilhogrxpbio  otODc,  but  so  far  as  Is  known  In 
tb«  writer  tbe  Mi&iouri  ttoue  U  tJio  only  one  now  nw^l  Tnr  ibis  paqwM. 

Tbe  total  amount  of  eaudotoDe  qoarrted  in  tlw  L'niti^l  State*  diir 
ing  the  ccnava  year  waa  34,770,930  cubic  feet,  TalueJ  at  (4,7M,!H)1; 
tbe  Mme  being  tb^  prodoct  of  ftOS  quarriea  representing  an  IuvmIbI 
oapitai  of  •4^229,<XK>. 

SandatoRc-quarrying  in  tbe  United  States  doabtteas  bcg;an  with  tit 
itinerant  workiuj;  of  tlic  cxtcotivo  Triaafic  drpo»tt«  of  "  brown-eUnc' 
in  the  viciuicy  of  Portlaud,  Couieoticot.  Wbcrv  notr  arr  cxcaTitkM 
upward  of  one  bnodred  feet  in  depth,  were  then  atccp  rli(T»  orcrlisD)!- 
ing  the  river,  and  from  these  the  inhabitants  of  Aliddletotrn  vul 
neighboring  localities  eaiiy  began  to  carry  away  material  for  gcncnt 
building  pBfpoaei  as  well  as  for  monuinenta  and  gravestones.  T« 
inch  an  extent  bad  tbi«  •ystem  of  free  qiuurying  betm  carried,  Ibtltt 
early  as  16G5  a  resolve  woa  pasMtd  nhnilar  in  purpo>»o  to  that  reUli 
to  the  granite  bowlders  on  the  Qnincy  Commons,  to  tbe  rllMt 
no  one  shall  dig  or  raise  stone  at  the  Rocks  on  tbe  cast  Hide  of 
liTCr**  (now  Portland)  "  but  an  inbahitant  of  ihc  ton-n,  aud  that  twetn 
pence  shall  bo  paid  to  tbe  town  for  every  ion  of  Htono  uken."  >'ri 
long  after  this  tbe  quarnes  thus  opened  pacaed  from  tbe  poatfAMO 
of  tbe  town  into  tbat  of  private  parties,  and  what  is  now  known  « 
Braiiturd's  quarry  ia  said  to  bare  been  operated  since  1700;  Tbcre  tf« 
now  three  quarriM  situated  in  a  line  along  tbo  river's  bank  at  ihii 
place,  from  wbich  Iuitd  been  taken  altogether  some  4,SOO,000  cubic 
feet  of  stone,  or  enough  to  build  a  wall  nearly  two  and  a  half  fort 
bigli,  and  one  foot  thick,  around  tbo  entire  State ! 

Of  tbe  same  geological  age  and  general  appearance  aa  ihoM 
Connecticut,  tfaongh  varying  slightly  in  color  and  texture, 
bron-n  and  rci)  undstoncs  quarried  in  Maaaacbnaetta,  Fenasy' 
Now  Jersey,  and  Maryland.  In  all  of  theae  tbe  cementing 
ibat  binds  together  the  rounded  and  angular  grains  of  which  llMy  on 
composed  is  largely  iron  oxide,  which  give*  tbo  color  to  tbe  stone 
and  yet  leavcx  it  soft  enouf;h  to  be  worked  at  only  a  very  modenU 
cost 

On  account  of  thdr  pleasing  colors  and  easy  working  quaHUc* 
tlieso  tionea  have  been  great  faroritea  for  general  baitding  pur|>o«4 
as  the  monotonous  rows  of  brown-stone  fronU  In  New  Vork  city  tc* 
woU  attesL 

Of  abool  Kjual  importance  with  these  brown  Trianlc  stontf  «» 
the  Jigbt-oolorod  tubcarboniferoui  sandstonei  of  Ohio  aud  cUiiwl>a«< 
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FhcM  are  all  fine-grained  Rtoaefl  wiUi  but  littJe  ccmentiDg  nuteri^ 
ibe  individual  grainn  of  wliicli  thoy  aro  compooed  being  beld  together 
Bmplr  bj  tbo  ooheaion  induced  by  th<!  luvMuro  to  wbich  tbey  vcre 
■iib)«ctv(I  at  tbe  time  of  th«ir  consolidation.  Tbey  tb^'rofora  work 
fwjr  readily,  especlslty  when  oeurly  qoarried,  and  hare  bi'i-o  UKCd 
more  exteuBirely  for  car?ed  work  tban  any  otbcr  of  our  tmndntoncii. 
They  are  best  n<prc«viiicd  in  the  market  lo-day  by  the  so-oalled  Euclid 
"blue-stone*"  iiml  B«rca  "grit*"  of  Obio,  the  former  being  deep  blue- 
gny  in  color,  whili;  the  latter  \*  very  light.  Tliey  are  well  known  to 
tli«  gwncnU  public  in  tbe  form  of  window  ttooU  and  capa,  door  post« 
ud  Me)»,  for  wbicb  purpose  tbey  bave  been  very  estonHirely  u»od  in 
all  our  large  cities. 

Somewhat  re««mblinj;  iu  general  appearance  tbe  Euclid  blue-atonea, 
but  of  greater  guologioal  agv,  are  the  dark,  blue-gray  eonipact  "gray- 
wsckea,"  or  flag^tonei^  no  exteaaivaly  quarried  in  Ulster  County,  New 
York,  and  other  parts  of  iliis  Slate  ai>d  Pctiti.iylvnniii,  TbeM  iitones 
arc  of  fine  and  even  texture,  and  split  readily  from  the  quarries  in 
•labs,  usually  but  a  few  incfaea  thick.  Tbey  are  therefore  eminently 
Mitted  for  flagging,  to  vrbioh  usage  tbey  are  extensively  applied, 
tbongh  thoy  al«o  ust-^l  for  stt-pa  and  genvral  trimming  purposes,  llie 
rock  <|ujuTied  at  Barryvale,  in  Sullivan  County,  is  of  n  Kimilur  nature, 
^wsafrom  quarries  at  this  last-named  locality  that  wjs  taken  the 
Bonster  flag-stono,  twenty-five  feet  two  inches  long,  by  fifu'vn  feet 
wide  and  eight  inches  thick,  that  now  forms  a  portion  of  tJie  sidewalk 
u  front  of  the  Vnndcrhill  n^idcnco  on  Fifth  Avenue,  New  York.  It 
hjOald  be  BtAted,  however,  that  tbo  size  of  this  block  was  limited  only 
%j  tlie  means  of  tmnHportation,  and  mach  larger  could  be  obtained  at 
the  qiarries  if  drsired. 

Another  very  important  group  of  sandHtone,  but  of  still  greater 
geological  antiquity,  belonging  to  the  Mudina  period  of  tbe  Upper 
Silurian  formations,  ia  quarried  extensively  at  Albion  and  Medina, 
near  Rochester,  New  Voik,  These  atones  are  usually  of  a  reddish 
«lor  and  contain  a  larger  portion  of  siliceous  cementing  material  than 
Hr  of  those  yet  mentionoi) ;  tlivy  are  therefore  much  harder  and 
VDch  less  pervious  to  moisture.  The  stones  arc  nscd  for  all  manner 
n{  building  pur|io!i«-s  flagging,  and  street-paving.  A  somewhat  simi* 
lar  none,  but  of  brighti-r  color  and  Potsdam  age,  is  quarried  in  tbe 
Jvwn  of  Potsdam,  in  St.  Lawrence  County,  in  the  same  State.  This  is 
Be  stone  nsed  in  tbe  construction  of  tlio  Columbia  College  buildings 
Id  New  York  city. 

SandMonee  of  this  nattirv,  i.  e.,  with  the  larger  proportion  of  siti- 
■ens  oementing  material,  are  among  tlie  most  durable  of  all  onr  build- 
%g-MoDa8  ;  bnt  their  exirumo  bardnesa  and  often  poor  colors  are  groat 
taabacks  to  tbeir  extensive  use.  In  process  of  dressing  such  stone 
ingly  fine  white  dust  arises  and  remains  for  a  long  time  sus- 
I  the  air,  to  tbe  great  inooovenience  of  the  workmen,  who  tell 
rs*.  iini.— 31 
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■narvelou*  storimi  of  tta  pcnctn»ling  power*.  Tbey  hrnyv  bwn  kaonn 
■  toawrrt  that,  ir  an  i'iii|it)-  and  bennetically  hmIkI  gUm  botlJu  bv  \AanA 
irithin  (he  sheds  where  snch  stones  »re  being  ogl,  it  will  !>borily  bt 
found  with  a  fine  white  depo«il  of  the  dust  upon  tiie  bottom  aivd  <m 
the  iruirte,  and  no  arguracnt  cna  oonvincv  th«in  that  it  came  tim* 
otbcrwtNo  tbiin  through  the  poret  of  IJm;  seemingly  imprrrions  glaMi 

TIhv  i]iukiTyirig  of  slat«  for  roo6ng  purpoovs  is  an  indiutt7  of 
comparaiivfly  n««nl  origin  in  tlie  Unit«d  SlatvN,  frw  of  th«  qainin 
having  bt'cn  operated  for  a  longer  period  than  twenty'  or  tliiitf 
yesrs.  The  earliest  opened  and  system  ati'-ally  worked  are  beltvrfd 
to  have  boeo  those  at  West  Bangor,  Pennsylvania,  which  date  lurk 
to  !83I>.  Tho  abondaacc  of  slatv  tombstoni-R  in  many  of  our  oH 
cburehyards,  however,  Wiiuld  SMni  to  prove  tliai  for  other  pur^aia 
than  roo6ng  tbcse  Ktonea  have  been  <]uarricd  from  a  mueh  esrlirr  pfr 
riod.  It  is  suited,  roorMnrer,  that  as  e*r)y  as  1731  a  cargo  of  twMij 
tons  of  split  elate  was  brought  into  Uoslon  from  Hangman's  Islaadia 
Braintree  Bay,  which  may  have  been  need  wholly  or  in  part  for  rott- 
ing pnrpotes ;  but  the  greater  part  of  the  material  for  this  ptupM 
was  imported  din-city  fntm  Wales.  It  i»  in tc renting  to  nolo,  in  ikH 
connection,  that,  during  the  business  depression  of  187&-'^A,  alnioM 
the  entire  product  of  the  American  quarries  was  exported  to  Eagln'. 
where  it  sold  for  eren  less  than  the  Welsh  slates,  lliougb  necesarilf 
at  very  small  profita.  I'he  return  of  more  proKpvrous  time«,  howmr, 
created  a  local  demand,  and  the  rxport  trade  lian  bcfn  largely  de 
creased  accordingly,  though  considerable  quantities  are  atill  sent  «rt 
to  the  We-st  Indies,  8outJi  America,  Knglaod,  Germany,  and  even  Nt* 
Zealand  and  Anairaiia. 

At  present  not  far  from  $3,338,150  an  invested  m  the  slateKjnar 
riei  of  the  United  States,  and  the  raluo  of  the  annual  product  b  soot 
•l/i2«,985. 

PennKylvania  is  the  leading  State  in  this  industry,  her  quarrks  b^ 
log  locatifl  in  Tx-high,  Xorlhampton,  and  York  Countiea,  in  the  eaclfra 
part  of  the  Stale,  llieoe  slates  are  all  blue-black  in  color ;  as  are  tto 
those  from  Elaine,  UaMSobosetcs,  and  Alarj'land.  The  Vermont  •taW 
are  of  a  greenish  or  purple  color,  while  tlHW«e  of  New  York  are  musi<y 
purple  and  red,  the  latter  color  being  found  in  extensive  depoxils  tm* 
Granville,  in  Waxhington  County. 

UesidcK  for  roofing  purposes,  slates  are  »wd  for  biniard-taUea 
mantels,  floor-tile«.  flagging,  and  in  the  manofaciurc  of  ec^ooI-sbM- 
For  the  last-named  purpose  a  soft,  evcngraiocd  ntono  b  rvqulrwi.  wl 
almost  the  entiro  supply  ia  at  present  brought  from  PenDflyhauii  uuil 
Vermont. 

Of  laie  yiKiTT,  the  1>uj(ine<«R  of  marbleiaing  slates  for  manielt  i^ 
fireplaces  has  become  an  important  indnstnr.  All  kinds  of  st>.>De*c^ 
be  imitated  by  this  proeeM,  hot  that  moA  eommanly  seen  is  tlm  p** 
verd-antiqne  marble  and  the  varicgatod  roarbica  of  Tonnencc    l^ 


ItUiLDlXO  AXD   ORNAUESTAL  STONES. 


5J» 


r 

■uj  cooDterfeitA,  bow«v«r,  the  work  ia  too  perfect  in  execation,  and 
^■■dcocire  nono  but  lh«  muKt  invxpcrivnccit. 

CKncomlng  the  future  of  tliv  buililiii^  iXutiit  imluntry  little  that  w 
defltiiie  cao  be  said.  As  the  |)oputsuuti  lucrt-asos  uud  becomes  uiorc 
fii«d  in  itA  abode,  there  naturally  arises  a  demand  for  a  more  durable 
builditif*  material  than  wood,  wtiicb  is  Etill  largely  ased  in  the  country 
towns  and  ■mailer  vitii**.  A«  wealth  accarnnlatcR,  too,  b<?ttcrnnd  more 
mbMantial  buitdingH  ar«  vreet«d,  which  arc  ofti-n  profuM-ly  caiboHUbei] 
vhh  the  finer  grades  of  ornamental  stoneit.  I1ie  demand,  then,  \»  sure 
to  increascL  In  regard  to  the  amount  of  the  supply  there  can  be  ques- 
tion ;  everything  would  Hwm  to  depend  on  the  quality,  variety,  and 
00«t  of  working  of  yet-tobc-discovered  material.  Are  wo  to  continue 
lb  import  lut  now  tJio  finer  grailefl  of  our  ornamental  stones,  or  will 
%U-own  quarries,  yet  perhaps  to  be  opened,  produce  enough  and  more 
thui  enoogh  for  oar  own  use  f    I  am  inclined  to  think  the  latter. 

tin  many  of  the  Eastern  and  earliest  to  be  eettled  States  very  little 
T«t  known  regarding  tbeir  final  reeoarces.  In  Maine,  for  instancy 
fully  one  half  of  the  State  ia  as  yet  an  unknown  land.  It*  present 
qaarrica  are  nearly  all  immediately  upon  ihu  eoatt.  What  itre  tfa« 
leaouroea  of  its  immense  interior  can  not  with  certainty  ho  foretold. 
In  the  Southern  and  Western  t>tates  and  Territories,  this  condition 
of  affairs  is  naturally  greatly  mngnificd.  The  Virginias,  North  and 
Sooth  Carolina,  and  Georgia,  all  contain  excellent  maleriHt,  none  of 
which  is  now  in  our  principal  markets.  Michigan  can  furniah  brown 
tandstones  in  great  abundance  fully  eqnsl  to  any  now  quarried  in  the 
more  Eutem  Statev,  and  other  sandRtonci*  of  a  beautiful  mellow  tint 
■re  known  to  occur  in  Western  Arixono.  The  Rocky  Mountain  region 
eoniainH  an  abundance,  both  in  variety  and  quantity,  iif  granites,  sand- 
ftones,  marbles,  and  the  more  recent  volcanic  rocks,  as  basalts,  rfayo- 
lites,  and  trachytes.  Some  of  those  ore  very  beautiful,  excelling  any- 
thing in  this  rc«peet  from  the  Eastern  States.  Rod  granites  far  ex- 
eclling  tlie  rod  Scoitiult  graniliMi  of  Peterhead,  or  the  oi'lcbratcd  Egyp- 
tian "Syenite,"  occur  in  iuexhsustihlu  qtiantilteH.  We  have  seen  a 
black-and-white  breccia  marble  from  Pitkin,  Colorado,  which  bids  fair 
to  he  a  formidable  rival  of  the  imported  Portoro  marble  from  the 
Monte  d'Arma  quarries,  if  it  octrnn  in  siiflicirnt  quantities  and  is 
aocessible.  A  fine  field  for  exf)lonition  is  offered  in  tlio  extensive 
|U)agmitio  dc|>o«its  on  the  floors  of  the  numerous  caverns  so  prevalent 
B  many  parts  of  the  country.  These  deposits,  as  is  well  known,  are 
Mentical  in  composition  with  the  celebrated  "onyx"  marbles  of  Calii 
iomia,  Mexico,  and  Egypt,  already  mentioned.  The  red  and  purplo 
■trphyrios  »o  abundant  in  New  llamiwhire,  EaiU^m  Maiwaohn'etta, 
Bd  other  part«  of  the  country,  offer  an  unfailing  supply  of  beautiful 
HI  durable  ornamental  stones,  but  which  are  at  present  kept  out  of 
Be  market,  owing  to  the  ereat  cost  of  working. 
B  This  leads  as,  in  conclusion,  to  an  important  item  in  thia  oontMOtioo 
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that  roust  not  be  overiookcd,  wbtcb  u  tbe  fact  ibst,  with  our  prtMot 
bigb  rat«a  of  Ubor  in  this  country,  nuuiy  of  our  finest  gnul«<  vt  om- 
mental  moops  can  not  oo»p«t«  in  lk«  market  with  tb«  imported  artieti^ 
ovon  thougb  greatly  exceeding  ttieni  in  point  uf  beauty.     In  tbe  ma- 
jority of  niarblea  tbose  lines  or  ejMts  tbnl  give  lo  any  Ktone  iu  peculitf 
attractiveness  are  in  reality  flawa,  and  hence  their  prewince  must  add 
greatly  to  tbe  cost  of  working.     It  is  safe  to  say  tiiat  tint  boasitfsl 
breccia  marble  frooi  tbi^  Fntni-b  Pyrencca,  wbich  has  been  h9«<1  fur 
wall-panela  in  tbe  eanh-room  of  tbe  Treasury  Bailding  at  Waahingtc^ 
would  not  b^  worked  to  any  extent  frotn  quarrio*  Sa  this  country,  w 
long  as  (he  imported  article  can  he  obtained  at  pnwent  rateiL    Tfaii 
fact  is  rendered  probable  by  the  cases  of  the  Uarylund  bn«cia  aoJ 
tbe  Vermont  r«rd>antique  already  mentioned.      Neither  of  tbc»  b 
in  tbe  market,  simply  becanaa  the  iroporlcd  marble  can  be  fnniialMd 
at  lower  piicee.     With  improved  roacbincrj-  mid  methods  of  wotinifr 
ship  there  seems,  however,  no  doubt  but   u-e  may  in   t)m«  comprl* 
with  fordga  diMp  labor  not  only  in  our  own  market*,  bnt  foreign  doM 
as  well. 


THE  DAEWDT  MEMORIAL. 

THE  ADDRESS  Of  PROt-ESSOK  HUXLEY.  AND  THB  BEPLT  OF  TBI 
PBiNCE  or  WALta. 

IT  is  not  often  that  tbe  unveiling  of  BKtAtno  is  attended  withaninls- 
vxt  at  nil  comparable  with  iliat  which  ehuracterited  this  ceretMaf 
as  performed  Inst  Tuetiday  (^June&thJ  in  the  great  ball  of  the  Nilanl 
History  Kluaeuni,     If  tbe  greatness  of  a  man  is  to  be  estimated  bj  ibt 
measure  in  which  ho  baa  influenced  tbe  thought*  of  men,  it  is  eiiircclf 
open  to  question  tliAt  the  greatest  man  of  our  century  is  Charles  Dv 
win.    As  IVofessor  Huxley  remarked  in  tbe  cotirse  of  his  »ingnlulf 
judicious  and  woll-balanocd  address,  Mr.  I>«m'in'ii  work  baa  not  oalf 
reeonstmcted  the  scienoo  of  biology,  but  has  spn-ad  wilh  an  organiiiiif 
inflnenee  through  almott  every  department  uf  philosophical  ihoe^ 
Yet  it  was  not  merely  tbe  greatness  of  the  naturalb<t  which  invM^ 
the  proceedings  in  tbe  Natural  Ifi<ttory  Uueeum  with  an  i&lertst  w 
uniqno.     It  was  known  to  the  whole  Msenbly  that  tbe  man  wboa 
tiiey  delighted  to  honor  was  one  wborc  moral  nature  had  been  oast  in 
tbe  same  lines  of  nmple  grnndvnr  as  those  which  belonged  to  his  inul- 
,  lectaal  natnre.     It  ihen^fore  only  needed  a  passing  allni'ion  from  Fm- 
I  feasor  Huxley  to  enable  the  whole  assembly  to  refiec-l  that  ii  vw  dw 
I M  much  to  massiveness  of  (baracter  as  to  maasiveness  of  work  thu 
vithin  three  years  of  bis  death  Mr.  Darwin's  name  sboald  eonstii^"  ■ 
new  oenicr  of  gravity  in  every  mystem  of  ibnnght.     And  it  wi>  ''"' 
reflection  wbieh  gnrc  to  the  eeremony  »o  onmual  a  measure  o'  isC' 
,0t.    Arotind  the  atatne  were  oongrc^ted  the  moat  re|>ruM)Btali*c  <a^ 
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of  v^vTf  l>r«icli  of  ruUnrn,  from  tbn  Prinoe  of  Wales  and  the  Arch- 
biabop  of  Cant«rbury  to  the  oppo«(e  extremes  of  rsdiealisia  and  free 
thought.  Indeed,  it  is  not  too  moch  to  say  tiiat  there  can  scarcely 
ever  have  been  an  occasion  on  which  so  many  illmtrioufl  men  of  o)>po- 
site  waffi  of  thinking  have  met  to  cxpreiw  a  common  agreement  upon 
a  man  to  whom  they  have  felt  that  honor  iti  due.  Tlio  intvrDational 
nnniorial  coiitd  not  in  any  nation  have  found  a  more  worthy  Bile  than 
the  one  in  which  il  baa  been  placed  ;  but,  if  anything  could  have  added 
to  the  "  solemn  gladnedw  "  with  which  the  personal  friends  of  Mr.  Dar- 
vin  witiKssed  the  presentation  of  thin  memorial,  it  must  haw  been  tho 
id«noe  which  the  assembly  yieJdcil  that,  among  th<;  innumerabto  dif- 
'cmcoi  of  opinion  which  it  repnwenlwl,  hi*  memory  must  heucefortli 
be  always  and  univenutlly  ro^anle<l  a»  a  ctian^Ii'ss  monument  of  all 
that  is  greatest  in  liuman  nature,  aa  well  as  of  all  that  is  greatest  in 
baman  achieveuteni. 

Concerning  the  slattie  itself,  we  have  only  to  speak  In  terms  of 
almost  unqualified  praise.  It  ih,  in  the  truc«t  sense  of  the  phraae,  a 
Doblo  work  of  art,  Tho  attitude  is  not  only  easy  and  dignified,  but 
also  natural  and  characterintii! ;  the  modeling  of  the  head  and  face  \% 
nnexccptianable,  and  tb«  portrait  ia  admirable.  The  only  criticism  we 
bavi-  to  advance  has  reference  to  tho  hands,  which  not  only  do  not 
bear  the  smallest  resemblance  to  those  of  Mr.  Darwin,  but  arc  of  a 
kind  which,  had  they  been  possessed  by  him,  would  iia?o  renden-d  im- 
possible l^c  accompliKhmcnt  of  mnch  of  his  work.  Although  this  mis- 
represent,-it  ion  iii  a  niatl«r  to  be  deplored,  it  i»  not  one  for  which  the 
artixt  can  be  justly  held  responsible.  Never  having  had  (he  advantage 
of  seeing  Mr.  Darwin,  Mr.  Uoehm  has  only  (o  be  coiigratolated  upon 
the  wonderful  saccesa  which  baa  attended  hia  portraiture  of  the  face 
and  tigore ;  Um  bands  were  no  doubt  supplied  by  guess-work,  and 
therefore  we  have  only  to  regret  that  the  guess  did  not  happen  to  be 
more  fortunate. 


The  following  ia  the  address  made  by  Profowor  Ilnxley,  in  the 
name  of  the  Darwin  Memorial  Committee,  on  handing  over  the  statue 
to  bis  Royal  Highness  the  Prince  of  Wales,  as  representative  of  the 
Tmsteca  of  the  British  Mnsenm  : 

YiU'H  RovAi.  IIiiiiiNr.'V'!  ;  It  in  now  three  years  since  the  announce- 
ment of  tbi!  death  of  our  famous  countryman,  Ch&rlbs  Dabwin,  gave 
to  a  manifeetatioit  of  pablie  feeling,  not  only  in  these  realms, 
lat  tbrcKtgboat  the  civilixed  world,  which,  if  T  miotake  not,  is  with* 
out  precedent  in  the  modest  annals  of  scieolifio  biography. 

Tbe  cansea  of  this  deep  and  wide  outborst  of  emotion  are  not  far 
seek.     We  bad  lost  oni'  of  (ho«e  rare  ministers  and  interpreters  of 
Katnre  wboM  namea  mark  epoclui  in  tbe  advance  of  natural  knowl- 
ge.     For,  whatever  be  the  [iltimnte  virdiet  of  posterity  upon  thin  or 
opinion  which  Sir.  Darwin  hud  prripoundcd  ;  whatever  ailumbra- 
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ttioBi  or  anticipations  of  bis  doctriau«  maj  be  fuuntl  in  the  writiagB  <A 
j^tis  prede'XMiors ;  tbc  briuMl  foot  rumaiBH  thai  siiK-e  th«  publicatuo, 
and  bjT  rcMon  of  tbc  pulilication,  of  Mm  "  Origin  of  Species,"  tbe  fui^ 
tlamviiLd  coDtieptions  and  tbe  aims  of  tbo  students  of  living  Natnn 
[.tuive  bv«n  i>omplet«ly  cbanged.  From  that  work  faaa  spruog  a  (fmt 
rtmewal,  a  Una  *'  insuoratio  magna  "  of  Uia  soOlogical  and  botaniMl 
0oi«Doe«. 

But  tbe  impulse  thus  giren  to  scientific  tfaoaght  rapidly  spread  be- 
yond the  ordinanly  rouognizvd  limits  of  biology.     Psychology,  VjiM, 
[  Cosmology  ui^ri;  Hlirred  U>  tht-lr  fuuDdaUonii,  and  Uiu  "  Origin  of  Sf«- 
KeMM"  {mtved  itself  lo  b«  the  fixed  poiol  vrbiob  Lbe  gcuenJ  dociriseof 
'  evolulioD  needed  in  order  to  move  ibe  woild.     "  I>arwiDism,"  in  OM 
form  or  anolber,  sometimes  airangely  distmted  and  mntilated,  beons 
an  erery-d&y  topic  of  men's  speech,  the  object  of  ao  abandaoce  bulk 
of  vitaperat4on  and  of  praise,  more  oft«n  tban  of  serious  study. 

It  is  carious  noir  to  remember  bow  largely,  at  first,  the  obJMtm 
predominated  ;  bnt,  considering  tJie  astijtl  fitie  of  new  views,  it  inttill 
more  euriotis  to  coni>ider  for  how  Nhori  a  ttuic  tlte  pbose  of  rdtemsai 
opposition  lasted.  Before  twenty  years  bad  passed,  not  only  bad  (lu 
importaooe  of  )lr.  Darwin's  work  been  fnlly  recognised,  but  tbft  vodd 
rbad  discerned  the  simple,  earnest,  generouB  character  of  tbe  nun  tim 
shone  through  every  page  of  his  writings. 

I  ima^oo  Ih.it  rcHcctions  such  as  the«e  swept  tbroagh  Xha  wak 
alike  of  loving  frieixls  and  of  honorable  ant«goniHt«  whon  Mr.  Darri 
dte<l  ;  and  that  they  were  nt  one  in  the  dexirc  to  honor  the  auDVy 
of  tlio  man  who,  without  fear  and  witboul  reproach,  had  sucoeasfnO; 
fought  tbe  liardeat  intellectual  battle  of  these  days. 

It  was  in  satisfaction  of  these  just  and  generous  imptilsm  that  m 
great  naturaliM's  remains  were  deposited  in  Westminster  Abbey  ;  uk 
that,  immediately  afterwani,  a  public  meeting,  pmtided  over  by  ttj 
liimcntcd  predecessor,  Air.  SpottiHwiKxle,  was  held  in  the  rooms  of  tfc* 
Royal  Society,  for  tbe  purpofte  of  ooustdering  what  further  steps  tho^ 
be  taken  toward  (he  same  end. 

It  was  resolved  to  invite  subscriptions,  with  tbe  view  of  erootiig 
a  Btntne  of  Mr.  Darwin  in  some  suitable  locality  ;  and  to  devote  soy 
suq>lus  to  the  advancement  of  the  biological  sciences. 

Contributions  at  once  flowed  in  from  Austria,  Belgium,  Brad 
Denmark,  France,  Germany,  Holland,  Italy,  Norway,  Poi  '  "■-*■ 
sis,  t^pain,  Sweden,  Switxerland,  the  IJuiied  States,  and  -^ 

colonies,  no  less  than  from  all  parts  of  tbe  three  kingdoms ;  and  i^ 
came  from  all  classes  of  tbe  community.  To  mention  one  int«Rrt^ 
case,  Sweden  cent  in  S,fi96  sub»cHpttons  "from  nil  soriH  of  pcvpK 
as  the  distinguished  man  of  acienoo  who  transmiited  them  wrti^ 
"  from  the  bishop  to  tbe  BeamstreM,  and  in  sums  frum  ilve  pouaJ)  ■ 
two  pence." 

llie  Executive  Commltt«»  bas  thus  been  enabled  to  carry  out  il' 
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objflcU  propotcd.  A  "  Darwin  Fund  "  ha*  bo«n  nrctilcd,  irliicb  ia  to 
1k>  b<ild  in  truat  by  llit;  lluyal  Society,  and  is  Lo  be  employed  in  tbo 
promuCiou  of  biological  research. 

Th«  execution  of  the  sUla«  was  intrueted  to  Mr.  ISoehtn  ;  and  I 

hink  tbat  tho«c  wlio  bad  Uio  good  fortune  to  know  Mr.  Dnrwin  per- 

BOtially  trill  admirv  the  power  of  ftrtintic  divination  wbicb  liu  enabled 

the  Kulplor  to  plaec  before  ui  so  very  efaancteriatio  a  likeueas  of  oae 

wbom  be  bad  not  Bet>n. 

It  appeared  to  the  committee  that,  whether  tbey  regarded  Mr. 
'»  career  or  the  rcquirciuotits  of  a  work  of  ar(^  no  site  could  bo 
■o  sppropriale  oa  thia  groat  hall,  and  Ibey  applit-d  to  tli«  Trustee*  of 
the  British  Muwcuin  for  pormiKuun  lu  erect  it  in  itii  preitcut  poaiiion. 

That  perniiMion  was  moHt  cordially  granted,  aiid  I  aiu  desored  to 
leader  the  beat  thanks  of  the  committee  to  the  trustees  for  their  will- 
ingnesB  to  accede  to  our  wishes. 

I  aI»o  beg  leave  to  offer  the  cxprcMion  of  our  gratitude  to  your 
Boyal  Higbiiewt  for  kindly  oonHenting  to  rttpriwunt  ibc  IrusteM  to-day. 


^^TD' 


It  only  remaioH  for  me,  your  ICoyal  Iliglinen,  my  lordn  and  gen- 
tlemen, Tnuteea  of  the  British  Moaeam,  in  the  name  of  the  I>arwin 
Memorial  Committee,  to  request  you  to  accept  this  itatoe  of  Charles 
Uarwin. 

We  do  not  make  this  request  for  the  mere  sake  of  perpetuating  a 
emory  ;  for,  «o  long  as  men  occupy  tbemKclvos  with  the  pursuit  of 
truili,  the  name  of  Darwin  runs  no  more  risk  of  oblivion  than  doeH 
that  of  Copemiaut  or  tbat  of  liarvey. 

Nor,  niofit  assuredly,  do  we  ask  you  to  preserve  the  statue  in  its 
cynosural  position  in  this  entrance-ball  of  our  Natioual  Museum  of 
{Natural  History  as  evidence  tbat  Mr.  Darwin's  views  have  received 
your  official  nnction  ;  for  Scicnco  does  not  recognixo  euch  sanctions, 
and  commits  «uiuide  when  it  adupm  a  creed. 

No ;  we  beg  yon  to  cberiali  thia  memorial  as  a  symbol  by  which, 

generation  after  geiteration  of  studenit!  of  Xaturo  enter  yonder 
door,  they  i^hnll  be  reminded  of  the  ideal  aceonling  to  which  they  must 
■blpe  their  live*,  if  they  would  turn  to  the  heat  account  the  opportoni- 
tios  offered  hy  tbe  great  institution  under  your  charge. 

The  following  reply  was  made  by  Iiia  Royal  Highness  the  Prinea 
of  Wales: 

PKorRssoB  fluxLKT  AifD  Qkstixuks  i  I  consider  tt  to  be  a  high 
privilege  to  bare  been  deputed  by  the  unanimous  wish  of  my  col- 
league*, the  TruHtees  of  ihe  RHtiKb  Museum,  to  accept,  in  their  name, 
the  gift  which  you  have  offered  nx  on  behalf  of  the  Committee  of  the 
Darwin  Memorial.  The  committee  and  suhscriheTS  may  rest  anured 
tbat  we  have  most  willingly  assigned  this  honorable  place  to  the  statue 
of  the  grvat  englishman  who  has  exerted  so  vast  an  infiuence  upon  the 
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jtrognwa  of  thonn  Ih-wiiiImm  of  natural  knowledgo  iho  xlvatMntntont 
which  U  the  object  of  the  vast  coUeotiona  ^ihervtl  berv.  It  hut  givim 
mo  much  pleasure  to  Icom  tlist  the  memprUI  has  received  to  niaob 
support  ill  foreign  conntriea  that  it  msjr  be  rpgarded  aa  cooniupalhao 
rather  than  iw  «iniply  nutiana] ;  while  the  fact  that  persona  of  vftff 
condition  of  life  have  contributed  lo  it  alTordif  remarkable  evideete 
of  the  popular  inierest  in  the  diacosaiofi  of  acivntlfic  problems.  A 
memorial  to  which  all  nations  and  all  claases  of  Horicly  hare  cm 
tribat«d  can  not  be  more  fitly  lodged  than  in  our  Mueeom,  wh» 
tboogh  national,  i«  open  to  all  the  wurld,  and  the  rcHoumM  o(  wht 
are  at  the  diitpo»l  of  every  stodont  of  Nature,  whatever  his  coodil 
or  hut  country,  who  enten  our  doora. — Nature. 
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MODERN  EEONZES.* 

Br  FEBBT  P.  tftTBSET.  a  K. 

WE  had  in  the  earlier  ages  of  mankind  a  rough  and  a  poltihel 
Btone  age,  a  bronz«  age,  and  an  age  of  iron,  each  dialiugnuKcd 
by  the  chumcti-r  of  tliv  malcrtal  that  was  pn-dnminantly  aeed  by  ■«> 
for  their  w3a|>oua  and  tools,  and  have  now  aJdt^l  to  thon  ages  one  of 
steel.  Id  a  Bimilar  manner  ve  are  now  entering  upon  a  revival  of  Ik 
bronxeage,  in  which  that  Fubst&oce  in  ita  varietiea  is  to  be  put  (jiroofb 
Bt^w  of  improvement  like  those  that  iron  and  stvtj  have  undergooa 
Many  varieticM  of  hronso  have  been  product^)  within  the  last  few  jtv* 
that  poeaeaa  featured  Htrougly  diat^nguidiing  tbcm  from  the  sncitat 
ailoya,  and  some  very  remarkable  qualitic*  aa  compan-d  with  thnn,  in 
view  of  which  they  are  fretgnently  used  in  place  of  even  iron  and  rtodi 
The  bronEes  of  the  ancients  were  oompoiied  of  copper  and  tin,  as  ii 
also  what  is  now  regarded  as  bronze  pure  asd  simple,  mixed  in  propor 
tioDR  varyinj;  according  to  the  purpose  for  which  the  compound  b 
intended.  Other  Hiibfttancvs,  however,  arc  often  addpi],  without  an- 
clasoifying  the  product,  which  is  >til)  called  broote,  provided  copper 
and  tin  arc  the  chief  confitiluenUi.  Among  these  suhstaucM  arc  iin(v 
lead,  phoflphoriu,  manganese,  silicium,  iron,  nickel,  arsenic,  antinoey, 
and  snlphur.  It  ia  the  addition  of  certain  proportionn  of  one  orothtr 
of  such  KnhKtsncca  that  constitutes  the  modem  ilt-vclopmcni  of  hroDW 
manufacture,  and  which  has  given  oa  some  of  the  most  uaeful  and  ■> 
the  same  time  some  of  the  most  remarkable  alloys  known.  Thc^ 
oompriso  no  fewer  than  eleven  distinct  prodncls,  all  of  which  find 
tbeir  uses  in  connection  with  the  practice  of  Migiiieering.  Tbcj  m" 
pbosphor-brouxc,  silidam-brooze,  mangancse-bronE«,  dirlLa-mi>tal,J>hd^ 

*  FracB  a  |>*p«r  roird  befora  Ih*  SotlHj  ot  ■nghieen. 
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pbor-copper,  plifinplior-manganniio  bronw-.,  plioaphor-lead  bronsn,  phcM- 
pbor-tin,  sluniiniini-bronec,  Btlveroid,  aiid  cobnlt-broiiEe.  There  Are 
aSaa  other  t>mnxc«  wliich  nro  iisixl  as  enbsliltitc  fur  K"'*!  '*>  clicap  irnt- 
Ution  jcwrlry,  but  tla'y  do  Dot  como  witbiii  th«  scojio  uf  tliu  proMtnt 
paper. 

The  action  nf  phoFpIiorua  on  copper  nllojr*  (ji  prlnripnllf  dao  to  ito 
rcJucin};  qtialitics,  t>j  virtuu  of  which  the  oI}'^tfn  absorbed  by  thu 
Rioltpn  tnctnl  in  removed,  or  the  oxides  foi-med  tboreby  arc  etiniiuated, 
ud  th«  di-grev  '%»  imparti^  of  homogoiioity,  etrcngth,  and  tougbneae 
poonltar  to  Ihe  rli«mic«lly  para  niotal.  Tbc  phospliorus,  br  productng 
ihnw  effeotH,  is  conTcrlcil  Into  a  cuprouH  oxid^,  which  floats  oit  thfl 
rorf«c«  of  the  molti^  metal  in  th«  flhape  of  a  very  fluid  klag,  while  the 
aaperfluous  quantity  combines  with  the  metal.  It  is  not,  therefore, 
desirable  to  add  to  ibe  bronso  a  larger  quantity  of  pboapboros  than 
vUl  ciiftinr  to  reduce  the  oxido  prenont. 

Plio*phor-bronwt  wa«  fir»t  prupart-d  by  l>r.  Kimtcl,  of  Dresden,  and 
«>i  1>rouf;bt  into  practical  ukc  in  England  early  in  l^TA.  The  alloyi 
of  this  c1«M  are  compoxed  of  copper,  tin,  and  plioipbonu,  and  other 
iagrodieiibt  In  variable  proportions,  and  are  made  to  he  citbc-r  a>  dtietil« 
••  eopper,  as  tougb  as  iron,  or  as  hard  as  etcel,  according;  aa  the  pro- 
portions of  the  const!tuenla  are  varied.  The  alloys  used  for  rolling 
and  drannng  bav«  very  difTv^rcnt  proportions  from  thow  employed  for 
castinp;*,  beMingt,  and  partH  of  machinery.  The  caHtingH  of  tliia  mctftl 
■re  prrfcRtlr  Nonnd  and  homogenooa«.  Wherever  «tren^th,  toughn«i«, 
and  durability  are  desired,  phosphor  •  bronie  in  found  to  be  better 
adapted  than  gnn. metal  and  brass,  and  in  many  cases  than  iron  and 
Keel.  Having  th«  advantage  of  not  becoming  crystalline  nnder  the 
action  of  reptrated  shocks  and  bendings,  it  is  well  adapted  for  making 
vira-rope,  and,  not  being  aetcd  upon  by  oorroiiive  liquiiln  or  the  atmoa- 
pkere,  \\»  value  as  a  mi'tal  remains  constant.  The  principal  varieiica 
of  phosphor-bronze,  which  are  produced  by  elighily  varying  tie  pro- 
portiona  of  the  constitnents,  aro  phosphor-hronEe  duro  A,  a  very  dense 
■etal,  adapted  for  bearings  carrying  heavy  wheels  running  at  great 
velocities,  and  gonerally  for  all  qutck>speed  purposes  ;  and  phospbor- 
broBMdoro  B,  which  is  intended  for  tlio  bearings  of  hot-nock  rolls, 
■ad  for  all  bearing*  having  to  withstand  great  pressure. 

Sillciuni'bronM)  wan  invented  by  M.  I.asare  Weiller,  of  Angonltme, 
io  the  learch  for  a  material  for  telegraph-wires,  which,  together  withj 
■II  Ibe  desirable  properties  of  phonphor-bronxe.  should  have  a  bell 
cenduciing  )»ower.  In  it  phosphorus  is  replaced  by  a  ^ilicious  metal* 
klid,  by  ibe  incorporation  of  wliicb  a  wire  JS  produced  offering  the 
Mme  rvsuUnre  to  rupture  as  phosphor-bronxe  wire,  by  the  um  of 
wbkh  Icti-graph  linoa  nay  be  furnished  with  a  light,  unoxidizable  wire, 
baving  all  n<-cdcd  elbCtrka)  efGciency.  It  is  also  afRrmed  of  wires  of 
ibis  bronite  that  ihey  are  of  equal  sirength  with  ordinary  wires,  while 
OH  oiw  t«nib  as  heavy  -,  and  that,  if  broken,  they  will  not  fall  to  tbe 
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proDni)  u  onlinary  virei  do,  bnl,  bj  Tutuv  of  tbcir  hlgb  elattHitf, 
will  Hpriug  bouk  mil  coil  np  cloMe  to  tlie  atandarda. 

It  b^  loDfc  be«o  known  that  tbe  bsrdo«B8  of  bronse  coald  b«  iD- 
crcAAvil  by  adding  iron  to  it,  but  that  quality  appears  to  be  acqoind 
at  lfa«  expense  of  ductJIitjr  and  tougboetw,  uid  for  tliat  r«Mon,  prob- 
nbly,  mcb  alloys  have  nevur  come  iti(»  gcneritl  u*o.  &Ir.  AVxaiMiEt 
IVarkea,  aiul  tbo  lal«  Mr.  J.  D.  Morricst  btii'lin)i,  were  probably  tho  fini 
to  propose  and  carry  into  practice  tbe  use  of  manganese  for  improTing 
tlie  quality  of  bronze.  Ur,  I'arkcs  combined  manganese  alone  cillt 
copper,  and  naed  tiiis  alloy  to  form  improved  alloys  of  brsfs  and  fd- 
low  metal,  of  vbich  to  mako  sboathing,  rods,  wire,  nailn,  and  tuba 
Mr,  Stirling,  in  ]ti43,  jiropoited  to  employ  manganvsv  in  various  biiM 
alloya  in  wliich  iron  was  prosnnt ;  and  a  metal  iutrodoccd  by  bim  nu 
Mued  for  eome  tiros  in  railway-carriage  bearings.  It,  bowover,  lacked 
fitrcnglfa,  bardness,  and  dactilitr,  anil  ha3  long  eince  been  eiipene<lei 
A  maiiganviir-bronKC  liaving  all  tbo  requisites  of  a  useful  alio;  vu 
iutroducvd  ill  Ib70  by  Sir.  P.  Il[,  Parson*.  It  ia  prcparoi  by  miiiog 
a  email  proportion  of  fcrro-inangaacae  wilb  copper,  after  wbicb  variou 
alloys  are  formed.  The  feiro- manganese  is  in*'lted  in  a  separarc  cru- 
cible, and  is  added  to  the  copper  when  in  a  fluid  state.  Tbe  eScrt  ol 
tbia  Mmbination  is  eimilar  to  that  produced  by  tbo  addition  of  Utp*- 
manganese  to  IhcJccarburiMd  iron  in  a  Bcwtcmer  convcrtiT,  Acconl- 
ing  to  Ur.  Paraoiu,  wbilu  a  part  of  the  roaiigaiieHC  clcanacit  the  coppu 
of  any  oxides  it  may  contain  by  combining  with  tbeiu  and  forming  & 
•lag,  another  pari,  with  the  iron,  becomes  permanently  combincil  "ilh 
tbtt  copper,  vrbcroby  tho  strength,  bardncM,  and  tougbuess  of  tho  coio- 
pound  arc  niodifivd,  according  as  tbo  proportions  of  tbo  coiutitUBt* 
are  varied.  Five  difTcrfnt  qiialitirH  of  mangan<:5c-brpnic  are  nalfc 
In  tbe  number  one  quality  tli«  sine  alloyed  with  tbe  copper  is  count* 
enbly  in  excetu  of  the  tin.  It  may  be  worked  hot  or  cold,  and  b< 
great  tensile  strength  and  elaalicicy.  Manganese-bron«e  number  l« 
id  stronger,  and  cjin  lio  cnat  in  sand  for  special  purposos  where  striiigtli^ 
bardness,  and  toughnr»s  are  required  ;  but  it  bos  to  be  melted  in  at' 
cibles.  One  of  ItH  most  important  applicationa  ia  to  the  produclioo  of 
nrticle«  cast  in  metal  molds  under  ])rcssurc  ;  and  the  artiolta  tbiM 
made  bare  tbe  strengtli,  toughuesa,  and  hardness  of  ca«t-steel,  witbool 
any  of  '\x»  defects.  It  in  perfectly  bomogeneous,  and,  while  not  ps^ 
sesMing  a  fibrona  texture  derived  from  rolling  or  hammering,  it  rtiU 
fibrou«  in  character,  in  all  directions  alike,  and,  when  broken,  ehov*  t 
beautiful  itilky  fracture.  It  can  be  ca»t  upon  nny  object,  on  wbicb  <l 
will  shrink  with  a  force  equal  to  its  elastic  limit,  and,  when  rrtcMt^ 
will  abow  an  amount  of  reBilienc«  about  double  ibat  of  steel  lu  li*><'* 
nosK  i«  about  equal  to  th.tt  of  mild  nicel. 

The  number  three  quality  l*  comiiosed  cbicfiy  of  copper  and  tin  in 
about  Ibe  same  proportions  as  gun-metal,  combined  wilb  a  largo  pf" 
ocntage  of  ferrD-manganese.     ltd  obief  cliaract«ri»tica  are  great  lno«' 
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strength,  tougbnow.  an<)  linrJiieM,  tlio  fkcililf  with  wlikh  it  nui 
r^sauit,  and  ttiv  sou  nil  n  cm  itii<1  uniformity  of  the  coatiugfl  {iroduced. 
kis  quality  is  uited  Cor  wbM.0 -gearing,  supports  and  connections  of 
!hini--H,  crank-pin  braM«s,  Ibe  ^bells  of  main  and  other  bearing! 
■  n;u;iu&4,  aile-boxea,  and  parts  of  Iocomotivo>cngioe8.  It  is  aliu> 
^pted  for  statuary  and  for  lar<;o  b«)l«.  I<»  tiio»t  important  appli- 
'^on  appears  to  bo  for  making  «c  row -propel  lens  '<*'"  wbicii,  in  ita 
'^lilies  of  strcngtbf  non-corrocivenw*,  and  perfect  truenesa  in  east- 
it  seems  to  be  superior  to  any  other  aubslani^u  yet  found. 
1^  qoalitiM  numbers  four  and  live  have  no  particular  claim  to 
tf^b,  but  are  useful  for  bearings,  slide-valves,  slide-blocks,  piston- 
*S«.  and  other  purjioses  in  which  frictioD  has  to  be  taken  account  of. 
^Ita-aetal,  the  second  and  latest  example  of  the  sucvciMtful  addt- 
*1  of  iron  to  bronic,  was  introduced,  in  \i*m,  \>y  Mr.  Ali-xiutdi'r  Dick, 
^^^o  nsmet)  it  with  the  Greek  cijuira^ont  for  the  initial  of  biH  surDame. 
I  prclimioary  experiments  were  dircoted  to  removing  tlie  inequaittiea 
Uie  propttrtios  of  llie  iron-Wmxu  alloys  pn^viouKly  attempted,  ani) 
I  found  that  all  depended  on  getting  exa^-tly  tb«  riglit  pro{K>rtion  of 
and  preventing  its  oxidation  daring  the  prooess  of  rcmelting. 
elta-metAl  in  color  resembtea  gold  alloyed  with  silver.  Jt  can  be 
Worked  hot  and  cold.  Wbcn  melted,  it  runs  frcwiy,  and  the  castings 
produced  from  it  are  sound  and  of  a  fine,  close  grain.  It  can  not  be 
,velded,  bat  can  b«  brased,  and,  when  of  suitable  tbicknevN,  "  bumed." 
bs  varieties  designed  for  working  hot  are  capable  of  being  stamped 
"or  punched,  similar  lo  wrought-iron  and  steel,  into  a  variety  of  arti- 
oIm  which  have  hitherto  been  cast  in  bronze  or  brass.  Tliia  property 
of  much  importanco,  for  the  articles  thus  turned  out  are  cheaper 
Btrongt-r  Uian  brassHSastinga.  The  iron  introduced  into  the  com- 
_  jund  by  Mr.  Dick's  proocsa  is  really  chemically  combined  ;  and  tlio 
alloy  does  not  mat,  and  has  no  action  on  the  magnetic  needle  Delta- 
Dirtal  may  be  used  to  replace  the  best  braM  and  giin-metal,  and  in 
many  instances  iron  and  steel  also^for  parta  of  rifles,  guns,  and  tor^ 
}>iM]oea.  tools  for  gun  powder-mills,  parts  of  bicycles,  gongs,  various 
^Jiirnestioarticle.H,  spiudlea  for  steam-  and  water-valves,  plungers,  pump- 
and  boats. 
Phosphof-copper  is  a  preparation  devised  by  Str.  W,  G.  Olio,  of 
>iutustadt,  for  the  purpose  of  furnishing  engineers  and  founders  with 
compoand,  by  ait'ling  rcrtain  proportions  of  which  to  a  given  bulk  of 
itital  thry  can  obtain  a  phosphor- broDEo  suitable  for  various  purposes. 
An  article  called  phosphor- manganesc-bronxo  is  in  the  market,  but 
be  manufacturer  hss  not  furnished  a  description  of  It. 

Phosphor  lead  broiute,  introdnc«d  ID  1881  by  Messrs.  K.  H.  Kuhne 

Co.,  of  Lftbau,  near  Dresden,  is  regarded  as  specially  adapted  for 

II  purposes  where  metal  is  subjectvil  to  constant  wear  or  continuous 

ictioD.     The  introduction  of  lead  into  its  composition  and  its  homo- 

losncaa  are  said  to  give  it  special  properties,  by  reason  of  wliidi 
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rtiie  adv*nlag«  tre  claimed  for  it  of  eelf-labrication,  f>mter  iraniny 

(Mpactty  llian  anj  otbcr  inotal  or  aWoj,  cooltivaa  under  friction,  grMl 

tensile  atrrtigth  cotnbtnod  with  bardnew,  and  nondiabilitj  to  fiartorc 

rhosphor-tin  is  a  coTDpoand  designed  to  be  addvd  to  copper  for  tl» 

making  of  phoitpbor-bronxo. 

Tb<!  liinuiry  of  tbo  procrtiral  mnnnfaetttra  of  aliiiDinum  doM  not  ei- 

tend  v«ry  far  ))ack  into  the  puat ;  la  fact,  Itacommence-meni  dates  witUB 

the  HmiU  of  the  present  geaenilion.    llie  three  iDternational  Exbibi- 

tioiM  which  have  been  held  in  Pameinoe  aluminum  b<rgan  to  be  worked 

Ott  a  commvrcial  ecalo  form  iw  manj  landmarks  in  its  progrcM.    In  IttSS 

it  WHS  met  with  for  Iho  first  timo  in  tho  Palais  d'lndu>ilrie,  in  the  fcA 

of  a  Inrgv  bnr,  and  was  exhibited  ns  silver  produced  from  elsy.    Ii 

tbo  Exposition  of  IBC?  it  wns  to  Im  Men  In  a  moro  advanced  itag^ 

irorked  up  into  rajitiiig*  and  vnrioua  kinds  of  Uiteful  and  oruamMlal 

articles.    There  also  fur  the  first  lime  was  iven  the  alloy  aloiainaiii- 

bronEc.     The  Paris  Exhibition  of  1978  witncMsed  the  maturity  of  tbe 

•luniinnm  mnnnfactnre  and  its  establishment  as  a  current  induHry, 

having  a  regular  demnnd  and  supply  for  certain  parpoee*  wilbin  the 

liroitjt  permittisl  l>y  its  somewhat  high  priee.    A  Iiitl«  more  tbaatve 

jears  ago  Air.  James  Welistcr  perfected  bis  invention  for  producnig 

aluminum,  which  ts  now  being  practically  worked,  and  gives,  it  ii 

L  claimed,  alumina  without  a  trace  of  iron,  and  free  from  contamint- 

Ftion  wilh  other  foreign  substances.     The  process  U  Wing  worked  by 

the  Alominnm  Crown  Metal  Company,  and  the  metitl  itnelf  corabbn 

strength  and  lightness  with  elegance  of  ap[i«aranoe  and  general  Dtiliiy. 

The  bronxe  is  of  two  kinds — white  and  yellow — the  former  being  iiMd 

for  cutlery  and  other  tabic  requisites  where  silver  and  pl.ited  good* 

are  now  employed,  for  metallic  fittings,  and  for  every  ptirpaw  where 

a  non-oxidixing,  bright  surface,  with  strength,  is  desire*).    The  ydloV 

UBctal  is  adapted,  and  is  nscd  for  articles  and  for  details  of  machinny 

rwhere  gun-metal  and  other  alloji  aro  now  employis).    It  is  siud  to 

Bland  well  in  engine-bearings  and  to  give  aaiiifactory  ramlta  wh« 

F  ased  in  si-rew-propellers.     Tlic  bronEC  is  made  in  five  qualities,  in4 

p«aob  quality  is  made  bard  or  soft  as  may  be  required. 

Silvcroid,  a  metal  introdueed  to  public  notice  early  in  1P84,  is  sa 
alloy  of  copper  and  nickel  adjusted  with  rine,  tin,  or  lead,  in  varicss 
proportions,  according  to  the  purpose  for  which  tt  i»  intended  ;  but 
the  secret  of  success  in  the  manufacture  is  said  to  lie  in  a  fpocfal 
method  of  treatment  at  a  certain  point  in  the  process.  This  alloy  i) 
a  metal  of  great  whiteness,  brilliancy,  dosenoM  of  gnuD,  and  teoiile 
strength. 

Cobalt-bronte  ha*  been  introduced  since  sllvcroid,  by  the  ssn* 
manufacturers,  Messrs,  Henry  Wiggin  A  Co.,  who  produccil  tW 
Diet«l.  It  is  whiter  and  slightly  more  expensive  than  silveroid,  sn<l  i> 
[nterestlng  as  containing  small  quantities  of  cobalt,  with  the  most  it- 
sirablo  qualities  of  that  metal,  particularly  ita  malleability.   It  (s  niann- 
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factured  in  •pvcrnl  qtuilitioa,  the  higher  gndes  of  whicb  are  eminently 
■taUa  for  outing  purponVH,  liiive  ii  vtosc,  etevl-like  burfnvo,  an:  vm- 
i^itible  of  a  high  poUsli,  are  hard  uil  tough,  ukI  po»icM  great  t«uttile 
Mneaglh. 

^^^     MEASUKES  OF  VITAL  TENACITT. 

^^^^B  Bt  Dm.  B.  W.   BICUAKDSOK,  F.  B.  S. 

KK  th«  oWiratioos  wbiob  I  bare  made  on  aoimala  psssiog  into 
5.  death  by  the  lethal  proeiKis,  nothing  has  imprvMod  inv  more  than 
ibe  cuHoiia  differences  of  vitality  or  vit:il  value*  of  diflfftrunt  uoiinals. 
Hie  diSerencG*  arc  no  gnat  they  aetrtu  almoat  inexplicable,  and  in 
Cany  r«specta  they  are  m.  To  eonte  exti^ut,  bovever,  they  oome 
ODder  law,  and  we  may  therefore  hope  that  by  carefully  continued 
FMcarcb  what  is  now  difficult  and  involved  may  be  rendered,  in  time, 
ttmplfl  and  perfectly  clear. 

The  fint  serivM  of  nbftcrved  facta  relate  to  vital  dllTttToncoB  In  ani- 
maU  of  different  Hpecies.  In  illuntration  I  may  take  the  oat  aiid  the 
dog.  Between  these  animals  the  diHtinction  of  vitality  ciiits  irreHjH-ct- 
ivcly  of  iig«-,  and  of  all  other  oonditioDS  and  circuustauves  uf  which 
1  can  gather  inforniation, 

Of  the  cat  it  is  commonly  said  that  it  liu  nine  lives.  By  this  eay- 
ing  nothing  very  dcfmite  is  niLMnt  beyond  the  opinion  that  under  vari- 
oiu  kinds  of  death  the  cat  bvcA  muuh  longur  than  other  iiiiiiual*  that 
have  to  be  killed  by  violent  means.  When  any  question  \»  anked  of 
the  poliee  or  of  other  persona  who  have  to  Like  the  Uvea  of  lower  auU 
mala,  they  tell  yon,  without  exception,  according  to  my  experience, 
that  the  cat  Ih  the  mont  difficult  to  destroy  of  all  domestic  nnimala, 

id  that  it  endures  accidental  blows  nod  falU  with  an  impunity  that 
qmt«  a  dislinguisbing  etiaraeteriHtic. 
The  g«!n<-nil  impreadioi)  conveyed  in  these  views  in  strictly  correct 
I  to  a  certain  and  wetl-niarkeO  degree.  By  the  lethal  death,  the 
lu«  of  the  life  of  tbe  C«t  is  found  to  be.  at  tbe  least,  three  times  the 
)rtb  of  tbe  dog.  In  all  the  casus  I  have  seen  in  which  the  exacte^t 
upanaona  wer^  made,  the  eat  outlived  the  dop.  A  cut  and  dog  of 
Uie  s*n*  age*  being  plaoed  in  a  lethal  chamber,  the  cat  may,  with 

Eect  certainty,  be  predicted  to  outlive  the  do;*.  The  lethal  cham- 
bcing  large  enough  to  hold  both  the  cat  and  the  dog,  the  vapor 
Jed  by  tbe  animals  being  the  same,  with  ewry  other  condition 
iden^oal,  tlii»  result,  as  an  experimental  truth,  may  be  accepted  with- 
out cavil. 

Tbe  differencoA,  always  well  marked,  are  sometimes  much  longer 

would  be  credible  in  the  ahNmec  of  the  evidence.     I  have  ouce 

lacat,  falling  a«lc<p  in  a  Kahal  chamber  in  ihe  same  period  as  a 

,  rem^n  broalbing,  literally,  nine  tioiea  longer,  for  the  dog  died 
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vitbiu  five  minutes,  and  tfa«  cat  not  only  raotioued  to  breAllie,w 
profoandest  sleep,  for  forty-Bye  tninntes,  bot  would  have  been  r«»*- 
«rable  by  simpio  removal  from  tho  Tn|>or  into  frvHh  air  if  it  bad  ben 
rOBQOVwl  wbilt-  yet  otiii  act  of  I>r»-atliing  oontiiiut-d.  This,  boverrr, 
wu  exceptional,  bccau»e  tlw  cat  In  tbe  nine  Uftbal  atninfpbtrr  m  lb* 
iag  dues  not,  as  a  rule,  live  more  thao  thrice  as  louf* ;  i.  c,  if  ifae  dog 
ecasee  to  breathe  in  four  tninal^s,  tbe  cat  vill  ceaae  in  from  loi  (b 
twelve  minuu-a  after  faUing  nelt-ep. 

'Jlio  clumctt-r  of  tbv  vapor  tiM-d  does  not  make  any  diSeroDcc, 
rc]ativfly.  Carbonic  oxide,  carbonic  acj<l,  clilorofom-vapor,  carbm- 
biiulpbide  vapor,  vicld  the  Mime  relativfr  resnlia.  Pure  carlionic  oiiiie 
kilU  with  intense  rapidity,  but  it  killa  tbe  cat  less  ({uickly  tluotbt 
do^.  If  instead  of  a  lethaJ  vapor  prussic  acid  be  ased,  tu  adiniaistn- 
tton  by  ibe  rooutb,  the  cat  diea  more  slowly  tban  tfafl  dog.  Tlie  umt 
u  trao  ill  mpiTt  tu  deatb  by  dronrning. 

Still  more  ovriously,  rceovcry  from  apparent  death  iK  mnrh  mm 
frequent  in  tbe  cat  than  in  other  doniesiiu  animab.  JUr.  WaniB^OB 
once  observed  a  cat  recover  from  apparent  absolute  deatb  by  pniHiii 
acid,  ei[;ht  bourn  after  it  bad  lain  as  if  dead.  I  once  saw  a  yoUBgnl 
come  iMick  to  life  after  two  hours  of  inrniersion  under  cold  water. 

I  do  not  know  many  fact*  bi-aring  on  tcna(.-ily  of  life  in  othtr  tnl- 
malA,  but  I  have  observed  that  kbeep  in  a  Icllial  atmoiiphcre  die  \ay 
rapidly,  goats  much  Ictia  rapidly,  and  pigeons  more  rapidly  ihaa  ran* 
roon  fowls.     There  is,  apparently,  a  specific  ttnafity  in  oil  <c]>ediA 

lu  animal*  of  tbe  same  species  there  are  distinctions  deienninaUt 
by  peculiAritics  in  tbe  animal  itaolf.  In  one  tRstance  where  a  Ittp 
number  of  dogi  were  put  to  ulcpp  in  the  Ittlhal  cbnmber,  <ino  wu 
found  in  deepc«l  slecji,  but  fiill  brcaihing,  side  by  »idc  and  panlf 
covered  by  another  tiiat  was  iMt  only  dead  but  cold  and  ripd.  A 
siinilar  fact  occurred  last  year  in  the  human  subject  in  a  mme.  A 
father  and  eon  killed  by  firedamp  lay  together,  tbe  father  dead, l&f 
eon  living,  though  he,  ihe  ««n,  bad  conm  first  under  the  inflopnttW 
the  lethal  ga4~  In  all  the  fatal  accid^-nta  to  tlie  human  Mibjnct  llM 
the  adminUtration  of  chlorofom  or  other  nareotio  vapor  we  are  tit 
same  illustration.  I  doubt  whether  in  any  one  of  ikese  unliafff 
cvonW  the  death  ha*  been  induced  by  what  would  be,  under  ih«  <■<■■ 
mon  ran  of  admimst  rat  ions,  a  fatal  dose.  But  some  die  from  adM* 
that  would  not  so  much  as  narcotise  olher*.  An  ana]ngoua  writ**' 
facta  is  met  with  in  relation  to  the  effecu  of  physical  and  oksuI 
shocks  and  to  surgical  operationti. 

'I'he  variation  of  measure  of  tenacity  of  life  is  unqneatiMill)^ 
Vr'hat  is  tbe  resnm  of  it  f  ^V'hat  is  there  in  one  specie«  of  aainul 
lliat  given  a  nicaifare  of  tenacity  over  another  ?  Why,  for  inManW  ■ 
the  cat  more  tenacious  of  life  than  ibe  dog  ?  . 

llie  only  answer  nsyct  is,  that  the  cat  is  endon-c^]  with  mon'  ''"Vfl 
Ity.    But  this  is  no  anawur  as  to  details,     la  tbe  eudowment  <A  t^H 
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t\KT  vitnlitr  cviitmd  m  thv  niTvoiui  ii}-^!!^!!,  in  tliv  muscular,  in  the 
Mpinitory,  ill  the  blood,  in  the  mcrobnneii? 
And  wberever  ceoiered,  wbat  is  the  endowment? 
The  difference  of  tvnitcity  in  animals  of  tbc  sftmo  Bp^ctes  is  more 
ipproaehable,  because  wc  know  cvrtutn  facton  that  afford  an  cxplaoa* 
tioD  of  ii. 

Age  is  a  factor.    In  the  yonng  tbe  tenacity  is  more  dixtinfitlj-  marVcd 
'  tbun  in  the  old.    In  a  broad  nense  tbere  is  no  exception  to  tbU  rule. 
OegenerationH  of  tissues  are  factors,     l-'atiy  degenerations  arc  re- 
luoera  of  tenacity.     Lesaened  arterial  tt^nsion  is  a  reducer. 

lioce  or  breed  is  another  factor.  The  strong,  wiry,  muscular  ani- 
oal  of  any  spvcics  is  more  tenacious  of  life  than  the  heavier  aii<l  Ibks 
tiaattc.  Tbe  lirnier  outiivca  tbe  spaniel  or  retrirver.  Th«  man  of 
Bgnine  (emperainent  outlires  tbe  nervous  and  lyiupbatic  man. 
Id  tbe  operation  of  tracheotomy  for  croup  or  diphtheria  in  children, 
ther  ibingH  being  equal,  the  chaaecs  of  a  successful  issue  will  be  as 
TO  to  one  to  a  npun-,  active,  wiry  (iibjcct  compare*!  with  the  chances 
of  tl)c  fall-clieeked,  full-bodit^d  child  with  luKcionii  tipn  and  rich  flow- 
ing curU  of  pale  or  fiolden  hue.  The  fir<<t  of  thcHV  will  lire  almost 
through  the  gate  of  death  ;  tbe  second  will  succumb  vitbout  a  strug- 
glu  for  life. 

Will  is  a  factor.  1  have  twice  »ccn  tenacity  of  life  maintained,  as 
it  wera,  against  all  poMlbilitiits  by  n-hiit  is  called  tlic  wilt  of  tho  suf- 
frrer,  Mr.  P.  Hall,  of  Jermyn  StJ^ct,  had  a  juatieiit  in  tho  taxt  stags 
of  pulmonary  consnmption,  whom  I  bad  Men  with  him  iu  what  ap- 
peared to  be  a  condition  of  emaciation  and  exhanstion  that  precluded 
the  fc«blest  effort  toward  rising  from  bed.  Yet  one  day,  and  three 
woeks  only  before  nctoal  death,  ibia  sick  man  by  a  Kuprcmo  effort  of 
rolitton  rose,  dr««»ed  himself,  went  out  of  bin  bimiH',  and  had  to  bo 
I  >ougfat  for  by  bis  friemls  and  brought  back,  with  gentle  compuUion, 
^kmply  to  die. 

^1      A  young  anthorcu  of  great  promise,  suffering  from  tbe  same  dis- 

Hbase^pnlmonary  consuRiptton — in  th«t  very  lii«t  days  of  her  life  rose 

from   bpel,  and  in  tho   most  vigorous  «lyle  was  engaged  for  several 

^honm  ill  composition  on  lettera  and  work  which  hml  been  for  months 

^■lid  aside.     IJer  friends,  bewildered  by  tbe  phenomenon, conid  scarcely 

«c4'redit  that  tbe  effort  did  not  preeage  recovery,  until  rapid  collapse 

(liapellvd  the  illusion. 

^^      Tliis  Iciiacily  of  life  illuntrttcil  through  volition  is  tlie  equivalent 

^^f  that  courageous  endunucu  which  some  in  f.-iminc  and  war  have 

*■  mirseulouidy  "  exhibited. 

Tbeae  exampk-s  illustrate  the  influence  of  cert.ain  fai-tors  on  te- 
tuictty  of  life,  and  they  may.  one  day,  lead  up  to  the  prime  cause  of 
tbe  difference  of  tenacity  if  tbcy  and  other  facts  bearing  on  tlie  mattcr 
be  carefully  obtiervol  and  recorded.  But,  as  yot,  the  prime  cause  re- 
I A  troubled  god  irouhlom  question. — Tk4  Atdepitd. 


J^ 


TIi£  POPULA&  SCI£JrC£  MONTnLY. 


CURIOSITIES  OF  TIME-RECKONING. 
Bt  U.  L.  BAKKE. 

THK  natural  unities  for  the  rDeasiiromcnt  of  time  arc  three,  tRdm 
AlTortled  by  tliv  rotatiou  of  ifai;  v*rtb  ufwn  itM  uxis,  tbv  ruvolotiw 
of  the  nioon  uronnJ  ibe  L-arlti,  &nd  tlw  revululion  of  tbo  r«nb  uwud 
tiw  aun ;  of  whii-li  lh«  mean  Taloes  respeciirely  are  'X\  boui-H ;  20  daj», 
12  huum,  41  tuiDUlcs,  2-9  eecoiidB  ;  and  ;i65-243:i  ilaya.  1'fa«M  acn- 
ben  aro  inoomnienBunibltt  and  wholly  independent  of  one  aiio4te. 
Unt  men  have  triiHl  to  ootmutit  tbttm  from  the  ino«t  remote  a^^iad 
bare  devised  tliv  lunar-notitr  year,  tlie  duration  of  which  ie  reliUd  t* 
the  movrtnent*  of  tlio  nun  and  the  moon.  Although  ibis  ajrMoa  nt^ 
^kppcar  ooni|ilicaied,  it  ia  in  reality  quite  simple,  for  the  iinii  nnd  niM 
Ifpare  man  the  trouble  of  calculatiof;  the  days,  irbtle  ibeveontad 
months  write  tbcinGelvcfl  in  large  characters  in  the  appearanee  fA  tbt 
■kj  and  of  vcgotnlion. 

TIm  lunar-»olar  year  tbns  having  iU  origin  in  Kattiro,  ii  foesd  ia 
tlie  tp<)»t  niivii-iu  form  of  the  Jewixh  calfndar.  The  I«raclilc  year  mi 
»o  regulated  tliat  the  feaot  of  the  Paasover  waa  celebrated  <m  the  fau^ 
t«onth  day  of  the  first  month,  vheu  the  barley  to  be  offered  in  tani- 
I  fioe  vai  ripe  at  the  full  mooo.  lliia  marked  the  firM  month  of  tbt 
^year,  named  Nican,  and  served  as  the  point  of  departure  for  the 
twelve  niital  roonihii.  But,  if  tJio  ripening  of  the  barley  did  not  occur 
daring  the  forluight  following  the  end  of  the  year,  anotbur  nunili 
waa  interealated,  and  the  new  year  began  with  the  next  new  nooa- 
If  we  desire  an  exact  and  rigorous  meaeure,  this  form  of  year  i) 
simply  confuiung.  The  Jews  have  years  of  twelve  lunar  monlliikaf 
twenty-nino  or  thirty  dayw,  to  which  is  added  n  Lhirt«-enth  moDtl^ 
_when  the  year  is  emboliamie ;  and  they  might  eontain  353,  S54,  Mfii 
884,  or  385  days.  I'he  Jewish  calendar  also  included  a  period  ol 
niuelccn  solar  rears,  or  a  lunar  eycle  of  SU5  months,  Tbe  yeatsdW 
from  tlio  cmitiun  of  the  world,  which  ia  6xed  by  the  Jews  ai  OeCebv 
?th,  BL  v.  S70I. 

The  Chinese  month  bcging  witb  the  new  moon  ;  the  fint  mondi 
whi>n  the  snn  enters  riscea,  the  second  when  it  enUrs  Arie«,  etc  Bat 
if  tiio  Hun  does  not  enter  a  new  sign  of  the  sodiac  with  the  mV 
month,  an  additional  month  is  introduced,  which  ia  given  the  MM 
name  as  tlie  preceding  one,  with  a  diatinclivo  sign.  The  mootbi  in 
of  twenty-nine  and  thirty  daytt,  hut  there  ia  no  absolute  mle  fof  thst 
■aeoesrion,  nor  fur  the  place  of  the  supplementary  month,  nor  for  lit 
intercalation  of  complementary  years  ;  and,  as  the  beginning*  of  the 
montha  and  the  years  are  calculated  from  the  movementn  of  the  c*1m- 
tial  t>odie^  the  whole  year  is  unc^crtitin  and  changeabt&  In  the  difr 
culty  of  aaocrtaining  from  what  tablea  the  ancient  Chineae  ca)c«latri 
their  astronomical  elemunta,  there  would  be  great  uncertainty  in  eo* 
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paring  a  CIuDese  date  with  tlie  cDireBpouding  i]ftt«  of  may  othn*  cliro* 
□ology,  were  it  not  that  tlie  learucd  from  ihu  rooet  and«Dl  limes  bave 
need  a  cfclo  of  eixty  days  in  mncb  tbe  eame  manner  as  we  tiM  our 
wc«k  of  MTfrn  daya,  without  r^^rd  to  tlw  inoTcineiit«  of  the  son  and 
lie  moon.    ThiH  calendar  has  bvcomo  of  prime  necemitjr  for  Kxin;;  the 
fear  in  which  a  panicuUr  day  may  havn  fnllvn  ;  and  the  prvparation 
of  it  is  considered  a  nisttcr  of  such  importance  that  it  is  confided  to 
imperial  tnaihcmalicsl  tribunal,  and,  when  the  work  is  completed, 
is  ceremoniously  presented  to  the  mcmbcrB  of  the  imperial  family 
id  the  nhirf  pcnonagca  of  the  goTcmmcnt. 
Thu  CbiiMMie  years  are  deNigunted  by  two  number*.    Tliv  first,  tlio 
official  number,  indicates  the  number  of  the  years  of  the  rei^  of  the 
emperor,  and  is  varinblo  ;  the  second  pertains  to  a  cycle  of  silly  ycaia, 
>f  wbii'h  eacii  year  has  a  special  name.     In  all  Eastern  Atia,  the  sya- 
ttn  employed  for  thu  dcsiguatioD  of  the  years  is  based  upon  tbo  com- 
!>inatiou  of  tJio  name  of  tni,  kan,  with  ono  of  the  denominations  of 
twelve-,  chi.    Tbo  cycle  formed  by  a  combination  of  thi«  character 
may   be  found   tn  Japan,  Mancliooria,  Mongolia,  and  TbilNtt.    Tbo 
Axtec  cycle  of  fit'ty-two  years,  formed  of  two  smatltT  cycles  of  four 
and  tiiirteen  years,  led  Humboldt  to  surest  that  A^atic  ideas  might 
bare  penetrated  to  Mexico.     Sometimes,  but  rarely,  the  Asiatics  count 
^hy  cycle*  of  twclw  years,  each  of  whith  hw  tbc  name  of  an  animal. 
^B      Tfa«  lunar-solar  year  of  the  Hindoo*  wa.s  baited  on  a  sidcr^^ul  solor 
Hycar  of  which  the  twelve  months,  of  unequal  length,  bad  a  duration 
^ciactly  defined,     llie  solar  month  Cbattr*  consisted  of  30  days,  30 
boars,  21  minutes,  3  seconds,  and  36  thirds,  the  day  being  divided  into 
ty  hour*.     The  year  began  with  the  now  moon  preceding  the  be- 
ginning of  th«  solar  year.    When  two  lunar  monlfaa  began  within  the 
ae  solar  monlli,  the  fint  one  was  intercalated.     If  no  lunar  month 
in  the  course  of  a  jKUticular  ttolar  month,  the  year  lost  an  ordi- 
nary month,  but  two  intermediate  months  were  added.     Kvery  liin- 
too  month  has  a  particular  name,  and  the  new  moons,  which  E«rve  to 
X  tbe  buginningii  of  the  montbs  and  tbe  years,  are  calculated  with  so 
rfsl  precision  {bat  it  is  much  more  e.i»y  to  identify  an  ancient  date 
I  India  than  in  China.     But  some  diRicullicv  arim  out  of  the  use  of 
iffereot  systems  in  ancient  t4rn<-s,  and  also  from  the  fact  that  the 
lindoo  day  is  the  tbirticth  part  of  the  lunar  month,  which  connate 
of  tWGOty-nino  days  and  a  half,  and  is  consequently  shorter  than  th9 
ttatonil  day. 

Tb«  coropolatton  of  the  years  begins  with  loro,  tbe  fiwt  year  count- 
ing aaO,  the  tecond  oa  l.andKoon.     Each  year  bcatt  a  particular  name 
^^topertaining  to  a  cyi^le  of  sixty  years,  whii:ii  is,bow«vcr,  different  from 
HEw  Chinese  cycle,  and  is  baaed  on  the  conrve  of  tbe  planet  Jupiter, 
which  performs  its  revolution  in  ir66  years,  or,  in  round  numbcts, 
twelve  years.    The  Hindoo  cycle  iit  therefore  equivalent  to  five  Jovian 
rylulions  and  ^V  of  a  ywir  {ll'SU  yeara  X  0  =  69-30  yews);  in  three 
mt.  xiviu— 85 
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periodfl  of  tiaxy  Tc^ra  wa  hsvo  to  rimit  two  yvun,  one  In  cbe  first  cydi^ 
and  the  other  in  tho  tbinl ;  but  in  Ihirtj  cycles  we  liave  to  omK  07 
jcar  X  W)  =21  voars,  wlille  tlie  preceding  correction  liiu  oniillrdoidj 
twenty  ywira  ;  so  a  new  supprcsBion  of  a  year  Uas  to  be  {Krforracd  in 
Mch  tteri(«  of  thirty  cycles. 

Tbe  IlindooH  also  employed  ages  in  the  compntation  of  time,  ud 
Ibese,  too,  divided  into  perio<U  of  dilTi.Tent  ilnrnlioRK.  Ilip  |i»BCiit 
age  \»  tho  kaliifuffa,  or  the  age  of  iron  ;  4,085  yeant  of  it  hnv«  iilreidy 
pasMid,  but  its  total  duration  is  enpposwl  to  t>«  432,00(1  yean.  Hu 
suoceeuon  of  the  agen,  counting  back,  is  given  as  follows  : 

Voorth  age — Kali  'juga,  age  of  iron,  or  of  woe  (the  proseut  age),  to 
be  of  4^,000  years. 

Third  ago— />o(ip<ira  yuga,  8tV(,000  ynww. 

Second  agfS—TW/aywjj'a,  or  age  of  silTer,  1^8,000  years. 

First  agt^ — KrUa  yuga^  ag«  of  gold,  or  of  innocence,  1,7^000  yean. 

These  four  ages  form  the  mafut  ytiga,  or  great  age,  (if  4,S30,W 

years.    Tbc  lengtb  of  a  patriarchate  is  scventy-one  maha  yugaa.  " 

W9,TMfi(W  years,  to  which  is  added  a  twilight  |>eriod  of  l,TJ>*flOl> 

Ljcant,  making  in  all  30S,44S,0<KI  ycant.    FoMrt«en  of  thcso  patriarclilM 

raugniciiied  by  a  dawn  of  1,7^1:^,(100  yean,  gives  4,!1SO,DOO,000  yetfi^ 

which  form  a  katpa,  or  the  atm  of  the  Hindoo  cbroiiology. 

A  kslpa  Uonly  adsy  in  the  life  of  Urahma,  whose  nights  areilMot 

be  same  duration.     Now,  Brahma  lives  a  hundred  years  of  three  boo* 

red  and  sixty  days  and  throe  hundred  and  sixty  nights.    The  pnarol 

I  epoch  is  the  kali  yitga  of  tlic  twcnly-Kivcnlh  grand  age  of  the  wrsiitli 

patriarchate  of  the  fint  non  of  the  second  half  of  the  Itf«  of  Brahma, 

who  is  now  in  Ma  155,52I,972,848,flSSth  spring.    Yet  the  whole  life  of 

Brahma  is  only  a  little  longer  than  a  single  wink  of  Siva's  eye  I 

Tlie  Greeks  cmployod  firat  two  years  of  IS  months  each  con- 
of  30  days,  and  a  third  year  of  13  months,  giving  an  average  (>  -'■■ 
days  to  the  year  ;  then  the  oyelo  of  19  Inoar  yean,  with  seven  nioiiib* 
intercalated  in  each  cycle  to  obtain  19  solar  years.  The  tnonih*  ■*« 
of  39  and  80  days,  and  the  time  was  calculated  by  Olyinpisdo,  of  fw 
yean  each.  Afterward,  Calippus  introduced  the  cycle  of  JilftoD.  4» 
ftmn  K.  c,  shorter  than  the  10  Eolar  years,  in  consequi  <  <  '«  Mf 
pression  of  a  day  every  76  yearn.     The  era  of  the  *  ,      ''  f* 

back  to  B.  c.  77l>,  at  which  lime  Conrhus  obtained  the  prize  in  Uf 
race,  from  and  after  which  date  tbe  names  of  the  victors  were  inscriW 
OD  the  ofGcial  registers. 

Tbo  ancient  Kgyptians  reckoned  at  first  12  months  of  SO  dayi,  * 
^860 days;  but  they  aflerward  addwl  five  supplementary  days.    IV 
.  were  connicd  from  the  anevmiirin  of  the  kings  {  and  the  dMo  *I 

aleniy  in  a  chronological  table  giving  the  changes  of  :'         ~' 
lie  eame  form  of  year  was  formerly  in  use  among  the  P.  - 
the  difference   that  they  added  the  five  KUppleini-ntary 
eigbth  montb  instead  of  lo  the  twelfth.     I'hcir  uiontlii  ha-i  ,'• 
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omum,  and  tbeir  yean  vere  counted  from  the  a^ceasioD  of  Yeadegerd 
I,  A.  D.  3B9  ;  KD  qiocb  whi«h  is  still  employed  by  tho  I'omaas  in  some 
p»-t4  of  India.  Five  tbousaad  yean  ag<t,  tin:  livliacid  riving  of  ^iritu 
amiounccd  lo  lti«  ^ypUaiis  an  vveut  of  prime  ini|>ortan<!v  to  ihoia — 
thi;  ov«rClour  of  tho  Nile.  Tbey  honored  Una  watchful  eooatellalioa 
that  inoladea  this  atar  with  the  name  of  "The  l^]fi"  and  worshiped 
it  under  the  title  of  Anubis.  Their  year  iM>OHistiDf;  of  365  days,  they 
remarked  that  the  phenomenon  took  place  later,  at  tJio  nUe  of  a  day 
every  four  yearn,  m  tlint  after  1,461  year*  of  SfiS  days  (or  1,460  years 
of  366^  day*)  the  tieliMal  rising*  took  place  iu  the  original  <ir(lM-,  after 
having  iniececnvely  occurred  at  very  differeot  days  and  houre.  Thin 
period  of  1.401  Egyptian  years  waa  called  the  Sotfaio  period,  or  the 
period  of  the  do;;.  After  b.  c  25,  the  Egyptian  year  contained  365( 
day*,  or  nearly  the  renl  value  of  tho  year.  Thin  waa  oalled  the  Alex- 
andriun  year.  The  Copta  atiU  employ  it,  but  iwgin  tJtcir  reckoning 
from  &[anyr'it  day  in  tbe  reigii  of  Diocletian,  August  SIHh,  a.  d.  S84, 
while  the  Alexandrian  era  began  with  the  battle  of  Acitum,  September 
Sd,  B.  c.  31.  Threo  Kgyptian  years  inoludcd  Vi,  months  of  30  daya  each 
foilovre<l  by  five  ^)iaeoinen<MiB  days ;  while  ihu  fourth  or  following 
year  had  a  «ixtb  epagomenouN  day. 

Tbe  Roman  year  cotwisted  of  3<M  dayR  nnder  Romnlan,  SliS  under 
Koina,  and  3GG  on  the  intercalation  of  the  month  Merixtloniwi.  The 
irregularities  of  their  calendar  were  so  great  that  the  pontiJitrtM  were 
charged  with  the  duty  of  regulating  the  number  of  days  in  the  inter- 
calated month.  Unfortunately,  some  of  the  lees  scrupnlouH  of  these 
fui>ctionanea  fell  into  a  way  of  "doctoring"  (be  year  no  as  to  make 
it  longer  when  their  friendn,  or  nborle.r  wlii-ii  their  rnrmie)',  were  in 
office !  The  corrnptian  was  carried  out  so  recklessly  that  the  feast 
of  tbe  Autumnalia  was  made  lo  come  in  the  spring,  and  the  festival 
of  Ores,  the  goddex*  of  the  harvest,  was  celebrated  in  the  middle  of 

»tbe  winter  !  JuHuh  Cwsnr  put  an  end  lo  thi*  diwnler  by  introducing 
tbe  year  of  36!>|  days,  and  gave  to  the  niontlu  suuh  numbers  of  days 
as  made  the  intercalation  of  the  epagomens  unnecessary,  lite  360tii 
day  of  the  fourth  year  was  added  to  the  month  of  February,  which 
tlien  had  29  days,  and  as  this  caused  the  sixth  day  of  the  kalends  to  be 
connti^  twice  (bU  ae^to  eakNdarvm),  the  name  of  bii»ani/«  was  given 
to  this  year.  This  n^orm  took  place  in  (he  year  70@  of  Rome  (40 
n.  c),  which  year  Julio*  Caisftr  ordered  to  eontii«t  of  445  dnyn,  so  as  to 
make  the  civil  year  and  the  tropical  year  agree.     Hence  that  year  waa 

■emlled  tbe  year  of  confusion.  Cesar's  calendar  is  the  basis  of  tbe 
Bmlendar  which,  further  corrected  by  Pope  Gregory  XIII,  ia  now  in 
it»e  among  the  Western  nations. 

Thr  Mexican  year  was  a  peculiar  form  of  the  year  of  ■tO.'i^  day*. 
in«Iadrd  Itt  months  of  SO  days  each,  to  which  were  added  five  sup* 
— 'iry  days  ;  snd,  after  52  years,  13  new  days  made  up  out  of  tlw 
.  !  (juarters  of  days. 
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THE  POPULAR  SCIKNCK  MOSTULY. 


The  aoi^ent  Irish  year  wu  curioodr  formetL  The  tmU  beuag  thi 
reek  of  seven  days,  tfacy  computed  Xi  montba  <»f  30  days  eMfa,to 
which  tltcy  addvd  fuur  cupplomuntnry  ditys  to  \i\yv  an  vrun  nmnWr  uf 
wvclcH,  aui^  then  ovtiry  mix  or  Hcvitn  yvar»  ibuy  atlded  a  W4.-«k,  «>  iL^ 
bn  ye«n  nigbi  b«  of  52  or&3  WMka. 

The  last  e«say  id  reforming  the  calendar  waa  made  during : 
French  U«volation,  partly  with  the  object  of  introdacinf;  the  < 
■yst«tm  into  the  calculation  of  time,  and  partly  to  t-liroinali}  cvcrytliiiig 
rnlating  to  the  Bomau  CaUiolic  or  auy  other  niligion.  Tho  mooi 
of  Uiirty  days  «aoh,  were  given  names,  generally  typical  of  »oine  , 
ouliar  feature  characteriiiog  Ihem.  They  were  divided  into  \Jai 
{periods  of  ten  days,  or  decadea,  to  laltv  the  pta«e  of  the  weekn,  with  lix 
inUrcxlatfid  daya  (five  in  lesp-yeara)  at  the  end  of  the  last  mootb.  'IIh 
iiilarcalation  wM  not  periodic,  but  waa  based  on  exact  astronomiial 
calculaliouH.  This  <!alviular  was  used  for  thirtwon  yran,  brginntog  wiib 
[the  proelaniaUon  of  the  rii>ublio,on  the  22d  of  Sefitcniber,  ITOfi. 

in  the  lunar  year,  the  months  an  a!t«n>at«ly  of  29  and  of  SOdty^ 

be  moon's  ajmodical  revolution  taking  place  in  about  39^  ^'$^    ^ 

'louar  eycle  of  the  Mohammedam  comprises  a  period  of  tJiirty  lour 

year^  during  which  Ibu  seasons  bi'gin  at  all  timva  of  tho  year,     l/i 

Turkbh  festival  now  falls  in  tho  middtit  of  the  wintvr,  it  will,  fifttca 

fears  benoe,  be  celebrated  in  thosummtT. — Drantlated /or  ttn  Pojmbw 

lee  JfontAiyj^vm  the  Jietme  Jicicnif^^ut. 


SKETCH   OF   M.  CHEVREUl. 

"  ~p|>KUIL\rS  never   in    the  history  of  science,"  said  ihe 

•*-  "Lancet"  a  yoar  and  a  half  ago,*  "haa  k  distinguLibcd 
eqnaled  in  its  length  that  of  it.  Chevrcul ;  ■  .  ■  and  U  is  probably  alte- 
gi'tltL-r  nnii^utt  for  a  tavant  to  be  able,  at  one  of  the  most  diAiingutshtd 
scicniilic  societies  in  tbe  world,  to  refer  to  remarks  which  he  msde  be* 
fore  tbesnae  society  more  than  Boveniy  years  previously."  TbealliakB 
IB  to  a  raforenco  with  which  the  veteran  chemi»t  had  nupplemeDtad  > 
communicutitm  he  bad  read  a  few  daya  before  to  the  Frt-nch  Acadso} 
Bf  Scienoea  ;  "  Moreover,  gentlemen,  the  obaerratiou  is  not  a  new  ** 
I  rae.  I  had  tbe  honor  to  mention  it  here,  at  the  meeting  of  the  .Ai^ 
emy  of  Scieaces,  on  the  10th  of  May,  1813."  Wbon  asked  b  : 
be  had  aeon  a  cerWn  piece  at  one  of  tbe  theatres,  hn  anxnerc^  ' 
have  not  been  inside  tbe  doore  of  a  theatre  aiuce  Talma's  diJoJi 
18^,"  or  fifty-niuo  yituni  prt'viuiuily.  Talking  of  ibe  wealbtr  tluii 
mild  )>ertod  in  the  winter  of  1883,  be  siitl,  "  Tho  sevenitt  wintis  I 
experienced  was  thai  of  1798,"  indicating  the  rccoUectlun  of  a 
ninety  yeareold.    M.  Chevreul  appcam  to  have  oome  from  a  luo 
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aneestry.  Ilia  father,  Hiolicl  Chfrreol,  %  diRtingiiiBhed  physician  of 
liiHdsy,  according  lo  Latousw'b  "Cyelopwdia"  (born  ITM.died  1&<6), 
was  ninety-onfi  years  old  at  the  time  of  his  death  ;  while  the  "  Lan- 
eet  "  finds  aomowherc  ninctrcn  additional  ycikrv,  and  malcea  fai«  age  m 
handred  and  ti-n  yean.  If  disercjianciea  like  this  can  occur  in  writing 
ojcact  biographies  of  oar  own  times,  why  should  we  be  surprised  at  the 
variancea  in  the  legends  of  ancient  daya? 

Mtcnrx  EdoKn'k  Oiikvbkui.  waa  boni  at  Anf^cra,  France,  where  hia 
father  was  ho«pit.il  phyKician  and  •  ptt>f«w«or  in  the  Obntctrieal  School, 
on  the  Z\f^  of  August,  1780.  He  studied  the  couRte  of  th«  Central 
School  of  hi*  native  city,  and  then,  when  seventeen  years  old,  went  to 
Parla,  where  he  became  associated  with  Vaaqnelin  in  the  manufacture 
of  cbeinical?,  and  was  made  director  of  bin  lahoratory.  Re  was  after- 
ward, in  ISIO,  ecWlcl  by  Vanijurlin  an  pn-paratur  Id  the  courwc  of 
Applied  CliemiKtry  at  the  M tiMHim  of  Natural  History.  In  1813  be  was 
ffiven  the  title  of  Officiyr  of  the  Univer«ty,  and  was  placed  in  the  chair 
of  ChemiMry  of  the  Lycfe  Charlemagne.  In  1824  he  waa  made  special 
Professor  of  Chemistry  at  the  Gobelins  factory,  and  director  of  the  dye- 
hotjses  coonccted  with  that  cMablishmcRt.  In  KH2B  he  was  ailniilted 
to  the  Academy  of  Sciences,  tn  tbe  place  of  M.  Prauiil,  in  wh»M'  favor 
he  hail  n-iir«l  from  the  candidacy  in  1816,  when  be  had  had  an  oppor- 
tunity of  being  elected.  In  1830  he  succeeded  his  former  master,  Vau- 
4[ueltn,  in  (be  chair  of  Applied  Chemistry  in  the  Mnacnm  of  Natural 
History.  He  haa  been  charged  with  the  Mimin titration  of  the  Jardin 
des  I'lantes,  where  he  has  had  oeoflaion  to  defend  the  ancient  prcroga- 
tiven  of  the  body  he  represented  against  the  enoroaobmcnta  of  the 
political  administration,  and  where  he  made  a  formal  protest  during  tbe 
siege  of  Paris  against  the  barbarous  bombardment  of  the  buildings  of 
tbe  institution. 

The  cimnicration  of  the  dtscoverira  that  science  owca  to  M.  Che- 
rrenl  wonld  far  paM  the  limits  which  it  is  poniblo  to  assign  to  thia 
sketch.  The  most  important  of  them  hare  been  perhaps  in  the  fields 
of  re»earchea  on  fatty  bodies  of  animal  origin,  and  of  colors,  their  con- 
traMs,  their  harmonic*,  and  the  gnduation  of  their  shades.  The  "  Ke- 
clierches  cbimiqocg  nur  Ic*  corps  gras  d'originc  animal "  ("Chemical  Re- 
■acuvbes  on  Patty  Bodies  of  Animal  Origin  "),  on  which  the  foundation 
of  his  rppo'.ation  was  hiid,  appeared  in  1823.  In  this  work  the  unthur 
develofied  hi*  new  ideas  on  the  relations  of  fatty  bodies  and  the  ethers, 
and  pmpounded  the  first  exact  theory  of  saponification,  whether  pro- 
dnrcd  hy  acids  or  by  bases  by  showing  that  either  of  those  two  classes 
of  bodit«  tend  to  speed  tbe  decomposition  of  fat-substances  in  acids  and 
in  glycerine,  through  ihe  absorption  of  a  certain  number  of  cqiiivalcnl4 

Ptcr.  Tbe  same  deconipomtion  takes  place  spontaneously  but  slowly 
>  n}>en  air,  and  is  the  cause  of  the  rancidity  of  fat«.  Tlie  water 
be<l  in  ihe  course  of  (he  tramrformation  contributes  to  the  forma- 
if  the  resultant  fat-acid,  and  the  glycerine  is  separated,     ^^"beo  » 
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TJiJi  i'OPUhAR  SCIKNCB  MONTHLY. 


The  anciflnt  Irish  year  wu  ouriomtly  formed.     The  unit 
we«k  of  MVfiD  days,  tlicy  computwl   12  moiilba  of  90  df 
which  tbcjr  wldod  four  suppleiivcntar/  days  to  give  an  evf 
wMika,  and  then  every  mx  or  seren  yean  they  added  a 
tib«  jears  might  be  of  &3  or  &3  weeks. 

The  last  essay  in  rofonning  the  calendar  wm  i 
Preixrh  Rovoiution,  partly  with  the  object  of  Intrw! 
•ystein  into  the  oalculation  of  time,  and  partJy  to  elir 
relating  to  the  Roman  Catholic  or  any  other  reli).' 
of  thirty  dayv  each,  wore  given  names,  generally 
enliar  feature  diaractvrising  them.     Tboy  wi-i 
pctiods  of  ten  days,  or  decades,  to  take  the  plitr< 
intercalated  daya  (five  in  Uutinyeiue)  at  tlie  pod  ' 
intercalation  was  not  periodic,  but  wan  bHM>>l 
eaUmtattons.   This  ealeodar  waa  uwd  (or  tliii  t  ■ 
the  proclamation  of  the  republi(%  on  the  l^J>i 

in  the  lunar  year,  the  months  are  altuni' 
the  moon's  aynudit-al  rovolation  taking  {>tu> 
lanar  cyde  of  tbe  Uohammedana  oom(>[< 
yeun%  during  which  the  seaaoas  begin  >" 
Torkiah  festival  now  falls  in  the  nii>i  ' 
I  henc«,  be  celebrated  in  the  r*!  i: 
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IJpKRnAPS  never  in   lh»  i 

-L   "Ijucel"  a  yoar  art 
u(|ualcd  in  its  length  that  "i 
g<!tb<!r  unique  for  a  tar 
eaieutilio  Ki><:i(;tie8  in  tl>> 
fore  tbcsame  sooiely  irn  ' 
In  to  a  refcrcnoa  wilh  *i 
coumonication  hu  had  ' 
of  Soienoea  :  "  Mi>j 
lome.     I  Itad  the  ii   i 
ciny  of  S^riuuces,  m.   ■ 

he  bad  *»en  a  .  ,-• 

have  not  Wei. 
1844,"  or  (if I j>  I 
mild  period  m 
(txpt-rienccd  ri 
ninety  ycaraul 


iiM  on  ibtt  A I  >f  >!'(■■ 
i-hniir  •■m  iho  Uwe! 
...il;-  :Mii)[  of  ci'lcofi! 
ii.'  |>»iiiiing  C'Sor  U  liii 
.  Auiiriimeut  di<a  obJeU  nlo- 
tt  rapporta  avee  la  peinwn^" 
-ir  appliention  in  thejadiit 
^*ii»n  aux  arts  indtutridai 
■orks  trmbodying  novel  idoA 
.  4  and  worksbopa  bas  b«fii 
V.  ;,L'vrvHl  was   much  gritivvd 
.-  rsent  of  the  Gobrlins  tactatj 
ofdi-r  tu  appease  his  fectini^ 
-.  Tit  with  ibo  full  salary  attschri 
■  diredorj  of  the  Mbmhub,  bat 
oi.-Maor. 

■  vrorded  to  him  are  membenbip 

Agricnltural  Society  ;  Com- 

tof  the  Legion  of  Honor  ;  lai 

^  il  honif  Mid   abroad.     lie  wu  > 

4«tba  Kx]>oKitionM  of  London  lud 

•lanofa  Academy  of  Sciences  f*- 

commemoration  of  tbe  fiflisth 
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^  year  of  bU  membemfaip.  Tlitt  fiftidh  year  would  not  stnctly  hare 
occurred  till  ItiTfi;  but  it  waa  genrrally  unduntood  tbaC  h«  wonld 
bavfi  been  elected  io  \<iV%  bad  be  uot  urf>td  the  Academy  to  Rive  tbe 
vacant  place  to  M.  I'roust,  wbo  was  old  and  iDfinn,  and  coiild  no( 
afford  to  wait.     AI.  Dnma^  the  Penuanont  Secretary  of  tbe  Aendemy, 

tin  a  "gracefully-wordod  njxjecb,"  rreonnted  tbe  many  valuable  iierv> 
jeea  renden-d  by  M.  Chi-vrcul,  "the  di'sn  of  French  studeutA,"  aa  be 
wan  modi-Htly  acciutoDied  to  stylo  bimMlf,  and  at  tbe  same  time  bore 
trann  tisilimooy  to  tbe  peraonal  cbaracter  of  tbe  man.     M.   rlio  de 
Beaumont,  wbo  had  been  a  pupil  of  31.  Chevreul,  added  a  few  words 
of  Teneration  and  respect  for  bis  old  master,  after  which  tbe  latter, 
atterapting  to  respond,  could  only  express  bis  inability  to  do  to.     In 
1673  the  Albert  gold  medal  was  awarded  bim  by  tbe  Knglisb  Society 
of  Art*,  for  hia  valuable  rcsearebes  in  connection  with  enponifieatioii, 
dyeing,  agriculture,  and  natural  history.     In  KoTember,  lti76,  bo  waa 
entertained  at  dinner  by  eighty  tavanla  m  celebration  of  tbe  fiftieth 
^—  anniversary  of  bia  professorship  and  mcmberabip  of  tliu  Academy  of 
^H  Seieaces.  The  American  Association  for  tbe  Advanocment  of  Science, 
^H  at  ita  Booton   meeting  in  16SU,  ecnl  him  a  congratalatory  telcf^am  on 
^P  hia  reaebiiig  bia  ninety-fiflb   year,  and  expivwid  the  hope  that   be 
might  be  tpaied  to  continue  his  tabors  until  tlio  end  of  bis  ovntury, 
which  only  a  few  months  are  lacking  to  see  fulfilled.     In  tbe  same 
year,  he  eompIcIe<l  the  fiftieth  course  of  his  lectures  at  the  Museum, 
on  the  application  of  chcmi»try  to  organized    bodies.      Each   course 
consiiitcd  of  forty  lectures,  so  tliat  tbe  fifty  courses  included  in  all  two 
tliousand  lectures. 
1^        According  to  "Xalnre,"  M.  Chevreul's  first  important  work  was 
^P  published  in  IttOO.    Among  his  other  works  than  those  wo  bave  al- 
^1  ready  named,  are  one  on  organic  analysis  and  its  applications  (1834)  ; 
"  "  Theorie  des  effeU  opti(|ncH  tjue   prcsenicnt  lea  itoffcs  do   sote " 

»  ("Theory  of  the  Optical  Effects  prcMentcd  by  Silken  Clotlw,"  1&48); 
"De  la  baguette  divinatoiie,  du  pendule,  et  des  tables  tounianted" 
("  Of  the  Divining-Rod,  tbe  rendulum,  and  I'aruing-Tablca,"  18M) ; 
"Tbo  Hiaiory  of  Chemical  Science,"  of  which  the  first  volume  was 
pnbliobcd  in   18B6  ;  "Memoirs  of  tbe  Academy,"  completed  in  1879, 
I        "a  miMit  interesting  work,  which  thrown  light  on  many  of  tlie  most 
^B  aeJeutifie  questions  of  tbe  day";    and  numerous  papers,  articles  in 
^^  encycloptediaa,  and  books  of  leas  general  interest  than  those  men- 
tioned.    A  curious  illustration  of  his  rigor  and  actirily,  lasting  into 
extreme  old  age,  is  alTordc^l  by  a  communication  which  he  made  to 
1^^  tbe  Academy  of  Sciences  on  tl»e  4th  of  Fcbroary,  1884,  which  was  on 
^■tbtt  rarying  eolor-eSeots  produced  by  llic  glare  of  a  conflagration  pla^ 
1^^  ing  upon  a  gas-tight  that  stood  in  front  of  tbe  Museum,  wbitb  he  ob- 
served for  an  hour.     Delicate  work  that  for  the  eyes  of  a  man  ninety* 
eight  yeara  old  !     That  vigor  still  eonliniie*!  till  tlio  beginning  of  the 

ic-d  at  the  meeting  of  tbo  nowj 
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THE  POPCLAR    SCIENCE  . 


AsMc'iation  of  Frcndi  Studeiita,  tlie  "Scientii 
w;is  menlicmcd  in  oonneclion  with  those  of  Ja 
and  Li'oii  S;iy,  as  one  of  the  persona  whose  ci 
to  inKure  the  kiicposs  of  the  organization.  In 
iug,  he  di'i'hircd  himself  stiil  a  student. 

On  the  -Itli  of  January  last  the  Btudents  <il 
tion  hcfiire   M.  Chevreul'd  bouse,  with  the;; 
aiitii'i[iatiiifi  tlie  day  hy  a  few  months — of  \ 
sary  of  his  biith.     Twenty  delegates  fron- 
Iiersoii  liy  M.  Chevreul,  when  M,  Delr.i; 
cialioii  of  Students,  spoke  in  eulogy  i''' 
France    is  Iioiiored,  and  who,  reaehim 
maiiicd  nihiist  and  valiant,  and  presf 
and  hi.i  iild  eiierfTy  in  work.    In  coin- 
paid  :  '■lllii.strious  and  beloved  ma- 
iiavc  jollied  in  this  manifestation 
with  full  as.«iiruDce — a  dean,  and, 
comrade.     As  a  aavanty  you  ha 
nianity  ;  as  a  Frenchman,  you  I 
The  students  by  my  lips  transi 
tationa."     M.  Chevreul  appeu; 
and  thanked  the  students  wi 
cambrc  then  presented  him 
the  participants. 

All  interesting  account 
who  is  ijuoted  in  the  " 
wears  no  hat  unless  iii' 
appear  in  one  ;  indeed. 

atit  hair.     He  is  con-'  *  ' 

each  of  his  nu':ilK,  of  "  _  '' 

seven,  the  re|i:ist  cor  .  , 

hies,  which  lie  cm!- 
(iinihler.s  of  wati'-. 

lii.-<  life.       lie  dn: 

the  two  nieais  i  , 
by  the  sideiT  '.. 
a  visit  to  ]\1.  t 
"TL  express': 
('hevreul  •■''-■ 
it  preat  .l.  .; 
liis  work  : 
by  Mai.  ■■  ■ 
true  ki'. 
jours  I'i 
ways  1 1 
irg  it  ■ 
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r  jrrr  rtyatu.  acaoutssmFa. 
lERE  ve  mnlliittdM  who  (till  r«- 
nwrober,  with  riviil  pteuara,  th« 
IBl  courae  of  wlcntjtic  l«ctnrnt  dc- 
id  in  18TS,  in  Mvctnl  of  utir  chi«F 
1,  bj  Proftwor  John  Tjadill,  of 
torsi  iDUiiation  ot  tireit  Britain. 

nitde  ■  •tronc  fnpNMton  at  tli« 
and  Impelled  maoy  jmoni;  p«rMoi 
V*  ipwtUr  7>romiDeoee  to  KkiK* 
RifrtniUes.  But  tiiere  waiaoolbor 
1  more  fpeci»l  inHnviK-v  cxAtted  bj 

l«ctur«*  in  RcconUnoe  «!tb  tli« 
IT  parpoM  of  ProfeMOT  Tj-O'tall. 
^Uic  miod  va»  farorablj  adfeeUd 
am  ia  rcganl  to  tbe  elalinB  of  pura 
keoTMlc  Miane*.  V«  plnroc  our- 
p  CD  being  Twy  prtt^ic&I  la  ibU 
Iry,  wid  bj  "  practir*!  "  wc  K^ncr- 
BMii  tbe  oppoiitv  of  tbeor«iical — 
vhlek  iMu«)  Id  tangible  and  iin- 
tte  BM.  I'rofowor  T/ndaU  (tiowctl 
IUb  is  a  Bii>tak«a  riev.  He  was 
boplaiunt  tovanl  tbe  loircr  mo- 
from  vbicfa  Kwnee  i*  eo  ^nerslly 
led ;  aad  indatvd  ttrooglr  t]po°  tl>e 

alcTateil  conridoraUoni  hj  witich 
lailcnla  of  tcicnc«  »)ioald  be  utii- 
I.  B*  onforood,  with  mii«!)  im- 
Ivmew,  tbe  imjiortant  Ioood  (hnt 
^d  iu  uobleat  ivs'ilta  »cien<^«  mwi 
ltdi«d  for  tbe  limple  lovo  of  trutb 
tie  GitonaiuD  of  our  knowledge  of 
re,  Iwvtn;  it*  utitiiariiui  b«n«SM 
|o«r  M  tbe^  olnrafs  will  whuD  nuw 
liiw  hrva  ibrowB  npOD  an;  im- 
nt  group  of  phraomena.  The  ua- 
I  punuit  of  Ml«n««  for  lh<M 
r  eodi  w««  nrgod  bj  ProSwswr 
in  npoB  our  fouD^  mNi  wilb 
MrnoiiiMs  and  Miii«4hiB|t  of  the 
•lion  of  reliKioM  ooarictioQ  ;  ;H 
rwlUed  tu  tlia  lime  liov  flnn  aiiil 
luibbig  was  111*  pnrpoio,  our  liovr 
t  vt»  to  Ii«  tbe  iDflurDO*  of  his 
direction  to  tail  eoimtrj'. 


When  ProTtMior  T^Bdell  wm  eoltdt- 
•d  to  come  to  America,  end  told  wbat , 
a  golden  hkrveit  lie  could  ronp  bjr  lect- 
uring bere,  be  iavarUbl;  r«plied  that ' 
oo  nonndoration  of  Ibc  kind  wonld 
bare  aav  weight  in  inducing  bim  to 
accept  tbo  invitatloa.  "  If  1  come  to 
you,"  be  irooM  aay,  "it  miMt  bo  be- 
ca«M  mr  frie«il«  in  the  Uoitcd  StatM 
deatre  It,  and  tbinlc  thnl  I  couM  bo  of 
strike  to  th«  cauae  of  Araerienn  m4- 
ecno :  bat  1  will  cot  l<tcliiTe  for  Iho 
take  of  money,  nor  would  I  bring  nvrny 
a  dolkr  of  tho  proceeds  of  taj  labor." 
And  when  the  lectaret  dosed,  tno  to 
hla  purpose,  be  left  all  of  llio  monej  bo 
bad  earned,  above  eipcnte*  inenrr«d,  for 
the  promotion  of  tcitmtillic  edacatioa 
among  Amorieaa  yoatli.  But  tbU  was 
not  all  r  be  devoted  the  mimoj  to  th« 
advanc«Dieni  of  tbe  diitluL'tlve  Ideas 
wliieh  be  hnil  illii«trntcd  in  hi*  Icctiirea, 
b;  appropridtlng  It  lo  tli«  noiBlance  of 
•nch  young  men  ne  desire  to  devots 
tbcni*clTe«  to  original  iici«itiGc  etnily 
and  researcb.  Be  left  it  Sa  care  of 
thrro  truntcrii,  the  inoome  to  be  ci- 
prailed  in  aid  of  Auicrtonn  utiideuta  of 
t4t«t«<l  ability,  who  inl^ht  wish  lo  avail 
thcmaclro*  of  the  htRhRf  oppurtunitiBS 
of  aeieniiBc  culture  available  Id  the  En- 
Topenn  unircrnitlcK. 

But  ibere  were  difficulttd*  attend- 
ing tbe  carrying  out  of  this  plan  tvhldi 
pr«>cuti.'d  the  full  realization  of  ibi  nd- 
vflntn|:«s,  .Several  Rtiidont^  wore  dded, 
and  vrilh  great  utbfection ;  bnt  H  wa* 
not  to  oa«y  to  tmA  the  young  men  who 
had  the  proprr  qnaUlicRtionii  to  be  eo- 
titled  to  ibe  heneflia  of  tbe  trust.  Tber« 
went,  of  courM,  plenty  of  thoin,  bnt  tb« 
finding  them  oat  was  more  of  a  uak 
than  bad  beea  antldparod.  Tho  tms- 
te«B  were  aeattortd,  and  wore  boay  mefl, 
having  Utile  time  for  correspoodeflce^ 
while  lb*  employmont  of  a  pajd  socro- 
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iarj  vaa  ImprttcUcftbhi.  At  a  odbm* 
qoMict,  Uie  in«aae  aeeraed  rosier  lit*& 
it  wu  counmoJ,  and,  aa  tbo  biodd; 
bad  bocn  fortuiiBtolr  iarcMiKl,  H  al 
length  accumulolcd  lo  m  ooDsldorabl* 
an  anioUBt  aa  ta  make  aMiis  c)iatie« 
dfairable  in  tli«  poUo7  to  be  rurtli«r 
jranned.  It  becaina  apparent  tital  ttie 
piirpoM  I^raTMaur  Tysilall  hail  tu  view 
oovtd  be  batter  icoaaplUbcd  tbrouxb 
tbc  Mg^avj  nt  perraaujii  edacatioikal 
InslUullomt,  barioft  saaof  thoir  otijacts 
tba  protnotion  af  fai^herMiunlific  lAnAj, 
Tli«  tniMcea  <3orroi|HNid»d  viih  t'ro- 
feaiKirTjrndall,  vlioooueurrod  with  tJiia 
view,  and  It  vaa  ibaa  rewlved  to  Ux- 
minato  tli«  ezialing  arrkngomeat  bj 
traiuferring  (be  1>iidall  fuad  back  to 
tbo  poawaiiion  nt  tli«  donor,  to  b«  lUa- 
trlbuted  toMob  liutlmtioM  u  b«  miigtit 
wlocC  Th«  original  auHuot — t)iUt««'n 
tbonaaad  doUara— bad  increaacd  to 
tliU'tj-tvo  tboutand  fonr  buiidred  dot- 
Iatb  :  aiwl  rrofcasor  T^odalt  dccidad  to 
divide  tliia  moi  in  throe  oqaal  ainoDnl^ 
to  b«  glren,  one  to  CohuoUa  College, 
or  New  York ;  ooo  to  llarriurd  Uni- 
Tcraliy,  of  Cambridge ;  and  one  to  tii« 
tJnircnit?  of  PaBaxflvania,  at  Pbila- 
deljibia,  Cor  tbc  fuandatioa  of  tbreo 
]>onnan«)t  scbolanblpe  In  pbTaWal  acl- 
enoa,  aod  for  tlio  btnolit  of  itadcDU 
deelring;  to  prepare  themadret  for  tbe 
work  of  ori|[ioal  roearrh  either  at 
home  Of  alxMd.  aa  tliu  suilioritiea  of 
tk«  raapactlve  iiHiUntiQDa  nigbi  decMe. 
Tbii  [>rinc«I;  bvoofaetioa  to  Antorl- 
c«ii  aoieace  will  ibua  be  metnorablo  in 
fntor*  timta,  not  onlj  for  ita  nafnlludc, 
but  froin  tbe  imprearire  cironmatanee* 
of  ita  origin.  The  money  repretenta 
the  Gontributionii  of  tlio  AnMricon  peo- 
ple, fflrcn  for  tbe  tai^yment  of  oae 
of  tite  tamt  rtrikiaic  and  intlnicttve 
ea«rM(  of  acleoil&o  loduru  ever  do- 
Uvered  in  tbi*  ooaotry.  Ji  nprmcnta 
alao  tlie  earnlnira  of  one  of  tbe  mott 
Cined  and  bisb-tnii>ded  tdeoUae  men 
of  tbU  (Mveration,  wlio  contribated  half 
n  rear'*  Ubor  to  tbe  prepanUon  nod  ! 
deliver;  of  Iba  leetun^    Tbe  fund  i«  I 


eooatcntod  lo  tbe  perpetaal  urr}lt( 
out  of  tli«  fcjeoiific  eonoefiliou  «i 
priiKlpUe  Inculuatrd  in  lltese  iltMoonia 
to  lliat  tbe  iniollectual  inOuenoeaaiBRk- 
ingljr  initiated  tbirtoMi  year*  i^  aSI 
be  an  •ndaring  puvrur  in  tbe  }Mk 
KieotUie  education  of  Lbia  mk 
all  lime,    Tbr««  of  oar  lead!: 
glate  inOltutloni  w  ill  bo  in  ror 
with  each  other  lo  admhiixt. 
*cbaltU¥bi|-9  in  ll>«  spirit  in  wi> 
ttave  been  founded,  to  niaint^ou  i.:< 
hicli'olaae   cbarartcr,  wtili^b   will  b 
evinced  b;  llie  qujjit;  of  Uio  men  O19 
torn  out,  and  who.  \ty  tlitAr  nexom^b^ 
nenlaiwill  du  Inalius honor  10 ilieiBo- 
trioiH  Kcientiit  wboae  naiue  and  luai 
are  Iroaaurvd  in  the  hearta  at  nua} 


tbonaanda  of  IIm  Aineriuao  peopte. 


OrriClAUStl  IJt  KPCCATtO*. 

Tub  Boston  "  Journal  of  1 
romplaina  of  the    pcrmxtent 
made  upon  "  the  gnulcd  h^IiooI  itMS' 
of  title  country,  am!    eitrlbulo*  ttrj 
evil  motirca  to  tltoM  by  wliom  the  it- 
leeed  nwBuita  are  eundn«lod.    I'  ^'^ 
"  a  oonsidof  able  duaa  of  llie  (' 
nil  acfta  laced  up  In  tbn  mniiicvu  i'- 
ropeaa  nottoo  tlial  t)it>  prk«l  baaaifi- 
rioo  rijibt  to  aupcrviao  all  Kbo>-'i  - 
riding  even  ll>e  cUbn  of  tbc 
and  recenting  tbc^  r.Iriim  i-r  ili 
people  to  aup«rti«e  cducaliiin  i.-  < 
1c«a  pceaaBplion."     It  n»eiiti»ci  ii« 
"  a  uTOwitia  oIbm*  of  adcniiaia,  »  ' "  "^ 
and  lilecary  people"  aa  "pan 
European  aira,  and  (^loimintf  U»  m^- 
aive  right,  aaedacaiional  expcrtit  Iomv 
irol  tlia  wliooln."     Ncit,  Uim  («  »• 
exctuidre  aociiil  claaa  b«u(  uo  "furoil 
iU  own  Linee  of  nrtjflrlal  diiiinctM 
into  tbe  aehoot-room."    ThemMx;^ 
ctaMi,  again,  woota  to  regulate  wl<xa- 
tMo  with  a  vten  lo  keeping  1 
mou  herd"  ont  of  tiM 
while  laboc-refurtnera  want  lol 
iaUmte  of  the  tnrduinfai  and  < 
eleiNB  apeciiilly  eon^d^wL 

Now,  we  mnat  wmJmt  ibK  *t  t^ 
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that  t1)«  ac«auiit  g;iv«(i  by  our 
.ponu7 — (ircHitiiinit  it  u>  b«  eur- 
Ib*  vianxif  the  ■ereral  cIiumm 
bwiD  out  tbe  fUtemeDt  itial 
ofe  p«niatcotIjr  BiraaltiBg 
ed  suImoI  ■j«t«iB.  8«  iMig  u 
•jtUnt  Wlonipi  to  th«  do- 
:itMU,  n  it  (Uwii,  ■»  loug  will 
IB  to  cirHWMu  inta  mj  ud 
r.  Th«lMUDblo*tiiiidiridiia] 
coutuitiDU]'  hu  a  right  (o  u* 
Ilia  iifiiiiion  ••  to  bow  pobllo 
■bMtd  M  atioiild  not  bo  itpcot; 
•  AN  iMt  coffiUuDt  i>f  any  efforts 
lieiiiC  mad*  to  oaderinfai*  Ui» 
ed  *'  sr«t«ai  w  mch.  That  it  u 
to  iu««  edovsUimal  inslitO' 
ei7  k^mK  from  tli*  IowmI 
[bMt,  no  wnstbl*  penon  [• 
to  deny;  though  tame  nright 
tlie  qnesIiuD  m  va  orlictber  on- 
UuiioD  U  thv  proper  meOBa  of 
fundi  for  oerfauB  kinda  of 
II  ourooBtsmpomrj  thinka 
to  nuM  Mieli  n  qiioitioa  h  ti> 
lioiililljr  to  the  OHuio  uf  cdaca- 
«fl  Rinat  box  l«>LV«  lo  dUr^r  from 
,  Tinici  WW  wbeo  no  onu  couid 
[iM  ifaiit  ■D7bod7  ant  a  fM  to 
lOB  «mM  pn)poi«  to  Mvcr  chnrttli 
I  itat* ;  but  at  preeent  [he  greiit 
iritr,  in  tblsi  coiiniTT  nt  lenat,  huM 
Uw  wvcrRBne  ta  doniiloiilf  in  the 
Ml  of  KiLxlon.  It  luu)'  b«  mil] 
■  all  but  aniv«niUl.v  Hgrcod  Umt 
hi  ar4  quite  able  lo  provide  them- 
m  witU  relifioD  wttlioiu  hot  help 
Ui*  «»t« :  and.  moruovvr,  that  tbo 
lli«7^  provtd*  for  ihemtttrM  \» 
to  he  a  coniidanibl*  impro?etn«ni 
liat  tlie  *bii«  hti  ever  dal«d  nuL. 
h  naj  rmtntr*  a  f^r  m^ler  Hrvlch 
icalikni  [4)  bold  that  pco|>ln  could 
roviJd  tliMiaelree  with  inlclloct- 
.ligtitonntsDt  wiihoat  ttale  atabt- 
but  we  arv  not  preparMl  to  aa; 
wbA  takM  up  (lib  poaitlou  i* 
\y  adtJier  a  "  erank  "  or  an  on«- 
•oeietr.  Tbo  fitot  i>.  ibal  th« 
which  we  htiTe  i|aot4Nl 
■  tot^f»n  of  tbe  bunait> 


cratte  qArlt  whlcb  Kalurall;  <l«velop« 
ileelf  in  ccanocliiM  with  all  atat«  maa- 
ag«ffieDt.  TboaewhoconirolllieMhoola 
ta  tlie  name  of  "  lh«  wliolc  peopla  "  do 
Bot  liko  tlia  cl«nc7  to  bave  tmj  apccisi 
viewa  of  tbnr  own  is  r«itard  to  lbs 
moral  aapeota  of  public- icbool  eda 
tioQ.    Thcjr  do  not  rotidi  tlie  critic 
of  "eukntisls,  eobutani,  and    tittrarf 
people  "  wito  ventnro  to  And  t)iu  edu- 
catiuBul  mo^liino  rather  too  maoh  of  a 
BinchiBc.  and  ita  work  alijthtij  wanttBg 
In  urguoic  raricty.     Tbejr  want  to 
allowrd  to  ma  tli«  niacliine   in  ih 
way   UKut    conrenicnt    to  Ili«ni««li<ft| 
and  DUMt  favorable  to  largo  rinbla  i 
aulta.    Wo  do  BOt  qiwttion  for  a  mo 
tliat  moob  of  aiaoen  eadoaTor  attar  I 
bMt  roKitta  acoompanloa  ih«  adminia*' 
Irntion  of  tli«  offiod  ajRtom ;  but  w« 
do  raenn  that,  in  eiery  official  Kyatem, 
tbo  odicial  or  biireniicratic  aj'irit  is  a 
coDstuiitIf  growing  force,  >ad  muat  tea 
lo  a  ktereoiTping  of  methods  and  to 
more  or  hwe  barrm  unlfomitt?  ia  t)i« 
minda  molded  under  It*  Inflneoue.    Tlia 
tiuM  may  come  «)i»n  It  will  b«  seen  t«^ 
bo  as  rauuh  ia  tbo  iut«n.iit  of  true  intal- 
loctanl  liberty  tbat  adaoaUoi  should  be 
fr<«d  fr^in  stnle  trnninicl*  a*  it  ia  now 
»eon  to  be  in  tliu  lt)ti.>re!it  of  rulif^iouaj 
lihorty  tbnt   the  ntnto   ahciuld   nbfUua 
trom  ioC«rf«ronccs  in  thu  spiritual  c<>B- 
c«ms  of  tlio  people.    Monntimo  it  ii  a 
clenr  »fgn  of  ibu  devoliipiufut  of  the 
bureaus rntio  apirit  in  connortion  with 
educNitoD  whuoorilicuui  from  nuy  quar- 
ter is  looked  on  with  an  eiil  ejre,  and  , 
nben  "aoicntiata,  aoUolant,  and  litorar;' 
people,"  and  all  othera  who  bat«  any 
■pecial  TiGWa  of  their  oirn  nn  the  imb- 
^Gt,  are  more  or  loas  puliivly  narci-d  off 
tha  |>remiacf. 

CeKIOUS  MICVSE.<i  FOB    WAR. 

TiiKU  is  lltil«  need  uf  e*ldoii««  to 
ehow  the  popularity  of  wnr,   yet  tbe 
reprvbatioN    ft  me«td  wiiJi  ft-oui    ib« 
irrawinic  moral  sense  of  tiie  world  aonio*  j 
IUbm  pBts  It*  stlvonatca  npna  atranevj 
dsfsnsesof  it.    Though  always  a  dir*j 
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\txy  *M  irnproclJealilo,     A»  *  r-,r 
qaoavc,  IliH  Inounin  ftccmvit  fnitrc  n 
it  WHS  i^onsunifil,  and,  us  i' 
had   lii'L'Q  lurluiinlolir  ii<. 

lenglli  HCCUtiiillnlod  lo  «u 

an  ititiuuiit  lu  U)  Tiukii    -' 
de«lrublv   in   ttia   pviti^  Ui  W    ' 
pur»uo<l.     It  liui^aiiii)  a(i|>Hi"ii' 
piirp'HiB  ProfiwKit  TyoiU.! 
could  be  bctlHr  m^ionijil  i  ■ 
tliv   ngeoc;  of   )iGniin(i'i. : 

inatUutluiii,  liuvitiK  i 

tliu  promolinn  of  hi:.! 
Itae   trustees   oorrL-i 

irTj-nduil,  wlm  i  ■■  ■ 
vieir,  pnd  it  wna  llui, 
niiuuLe    tbe   oxiifiiiv. 
Inm^urriDK  the  l\i. 
tlio  poaSBHimi  i<f  '' 
b'il>ut(»l  tosucli 

Brliif^t.      Th*   ■■' 

tliouMiiid  doll" 
tliirtf-iwn  tliii' 

IftTS  :    BI|c|  Prut 

divide  l]ii»*ittii  . 
to  lie  tt>v»n,  (I'l 
of  N»«  ToFb 

viTsiiy,  of  Cniii 
UnisorBity  of  i 
dotj'lil.i,  U-T 
ponnuiiciii 
en[«,  luid  r<.i 

dosiriD^  Ui  t<: . 

work  of  I 
huine  or  mI' 
tilt!  reeppi'Mi 
This  |>j  . 

can  iddcii  i 
rutare  tjei 
but  from  I : 

of  its  ..i 
the  Ci>[i.  I 

plti,    CI'     < 
of  tilf    '. 

liverol    I 

BJao   i:  . 

giltcl 
cf  ilii' 

doliTF'i 


K  bot  it  mct\ 
I  Oir  nlUriud 

—  —  ^Aliflal  U  die 

.^^  ilMr*    not    B[>ptar. 

^    -vfstialw  on  th>  vk 

•^  -ttkcd  la  w.  ohiei 

uiional  t*lv,  sad  Im 

HI  to  tiliMtna;  tut, 

wt  HI  neorl.T  u  mud) 

Till'  IrTilli  is.  wv 

ally  to  Die  tDteltai 

Uf«-iD8tin<'ta  of  Ln- 

■r«  Uirilled  tj  Ibe  «■ 

vitb  DO  rop.ird  to  tlwtr 

^ev  I*  ni)  naore  "  iDtellMlml 

;  ««r  Uian  in  nny  s^iX  eriiw 

!  nrttie  coming  of  chnlm. 

.  lodMd,  that  ti-u  "SpK- 

)  eomiulticd  itiurlf  tu  tlM 

of   wlinl  U  truD.     It  l> 

W  tliinll  of  llie   ililol!«lull 

»  w  Miidi,  p»oi>l«  of   caltiithd 

■acin,    except    *i)    repelled  ud 

Uulcad  of  being  cii&mitd  I? 

.^.   ahilc.   OD    the   ooDlrarv.  th«  di*- 

c^wlj  uutruliivHted  claiw^s  are  mMt 
^MMufljr  olirred  unil  Bttra'.ted  by  iL 
"^  •JsiralioD  of  war  is  iodecil  l)iv 
a^aAaiiiodB  Euvuges  and  bnrbiiriiuis 
«tt  whose  undeveloped  natun^  it  » 
K  lannoDy.  Tlie  recent  war  ejp«ri- 
^■a  tit  tba  "GenLury  Mugiuiiie"  i) 
^A  (o  have  doubled  its  tirculatiun ; 
^M  H  bo  claimed  tliat  tlie  hanJivd 
add  Dcw  imtrons  tiiat  hav«  Iwcn 
bcait  Id  addilion  to  its  fl>ml(^r  rauU 
««,  are  t»  be  rnnked  as  efpcoiall.v  ilitcl- 
totoalatid  (-ulr.ivated,  or  are  tbej  But 
;ruteM7  quite  of  LLe  upposite  kind  I 
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1S'<4.     Edilod,  for  Ibe  Aaaodilim,  \n 
Iir.  ArariK  Fukt,  Jr.     New  Vorli:  D- 
.\r>plfloa&  Co.    Pp.  DM.    Priw,!*. 
Tni  6r»l  meetiD^  of  (he  A&sodiiioe  *** 
MU  lo  the  city  of  New  York  on  (1m  IU^ 
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'  rmi.^  61- 
It  |iap«n 
■  »lwt  Uhi 
'  '      \iitat  pa- 
ll* u(  tnrgtrj, 
■j  olwletrici  uid 

I   ,iti7«lolo|(j,  uid 

'  ljE  volunw  am- 

■Itt   praatdont'i 

•  ititan^  JL  k) ,  ot  Owradap 

iM'MilfaM.  Il'ia  oT  oAmo  and 

(bo  "ArllclM  or  In. 

i_i  I  .1,,,'.  r„tino  u>JB7-lair«"; 

.";  Ibo  •■?«». 

1.  :i:..'ilii5'';  and  the 

■Maa  o{  tlia  Council." 


AKsuoii  Orjitoiu.      To 

<-i   -.1    roliliual   111*10(7. 

•JacliODO,  bjr  Alu- 

S™  York :   0.   P. 

I  Win..    S  rali^    FpL  m,  StI, 

I  [;«Mmlh«i  «r  Anwrlcaiw  to 
ilia  <M*  ihal  pr«cMlcd  il  in  a 
;  lunolfflga  of  llw  pollili^  Uttcrf 
Dtr?  and  of  Uw  prind|it«a  on  which 
at  U  (ounilnl.  Tlio  dvil  war 
<«  Mvm  i»  ban  obMund  the 
;  kiHroledgl  of  our  tarllor  liblory,  and 
I  It  naarl;  •*  colorttM  m  vomo  maiUr  of 
a^v :  ohllo  tha  anomaloua  Di««a- 
I IW  haro  had  to  be  doTbod  to  maot 
(•pnoodMMd  oiIbcdcIbb  of  th*  la«t 
'~t«aaij>«ir<  gpoan  bar*  icndod  to  eouign 
ihtHtc  ttatlUkMi  ot  o<u  old  alatountato 
atifciliw.  aa4  CHrtilbmod  to  the  apcvad  of 
Mrrf  awl  dHtforoa*  IwmiM.  Ucnce  wo 
nipfd  anjrthlac  thai  will  hr\p  lo  muko  IIT' 
(•I  tfaia  aoMakg  lu  ibe  luudimcDial  piiti. 
«)[>l«  of  Amarioaa  politMs  and  Ihc  dcbalci 
at  Lha  |iMt,  aad  the  altiaale  objona  which 
oar  alaWMM  KMglit  (O  reach,  ai  of  public 
laMlL  Wo  oan  MacdT«  nothing  belter 
Uaplad  to  lot  Ibaao  iiMHvia  liridtj  More 
i—rifin  jrmiik  tkui  Ibt  onlcrlj  proacvt- 
Mnl  n(  Um  boat  aod  woal  pertliwiil  word) 
(f  iW  b«u  onton  who  took  pan  ia  th« 
Aaplnf  of  Oioni,  luch  a*  Mr.  JohMtoa  tuo 
•iMd  (o  MMko  Ib  iboao  Ibfo*  tvIuoim.    Hi* 


vlUticm  it  diricled  into  m««i  parta,  0- 

■■^ittg  oovoD  cpodi*  ia  ouc  bUtar;: 
> .>lqAialI«in,  to  nsit";  " CoDilIlullonal 
Ootoraraoitt,  lo  1801  ■';  "  The  Rim  of  Dc- 
iiiooi«7,  lolSU";  "The  HUc  o(  Nailon- 
alUj,  WIMO-;  "The  SltMtj  Strugglo,  to 
1940";  "SceraaUm  and  ItMoDiiructisi],  to 
ISTt " ;  and  "  I'ret  Tiad?  uii]  Pratcclian  " ; 
'  Id  all  of  whioh,  ompt  the  lait,  a  kind  of 
'  dkranologlcal  ordar  i*  Btalntainvd.  In  cadi 
of  thoM  «pod)«  tbt  oi*len  aro  proaonted, 
■a  far  aa  la  found  pracllnblo,  on  diher 
aide,  wtioM  Tolcca  wcr«  niuai  potuul  ia  put- 
ting tbc  Uauct  IbIo  oliapo  and  mcilditig 
oipiaioa  upon  Ibom,  Tlio  t-aiUcr  periods  arc 
rfpriBculGil,  among  oilier  oralcr*,  by  Fotriok 
Ilenrr,  IlBiniltoi],Wn«lilngtan,l''liihof  Amei, 
JclTcnoD,  RAOdolph,  Quiaoy,  Claj,  lUjLt, 
and  Wcbiicr ;  iho  luue*  of  tbo  anlitlarccy 
■inigglc  by  rhlllipi.  Clay,  Sumner,  DouglM, 
Pmion  OiooIm,  BurlingamVi  LIbooId,  Brock- 
Iniidfc,  and  Seward ;  and  Ilia  periods  ot  «e- 
ctaiion  and  rcooDnlrucdoii  by  ol)i«c  nanm 
equally  promlnonl  and  toprotaiitaliTB  -.  while 
the  qucillon  of  "  Fr^o  Tra4o  and  Pnit«o- 
lioa  "  It  IlluilralMl  by  (Irnnr  Clay'K  "  Tbo 
American  t^yiilfm,"'  and  Fmiik  Gurii'a 
"TarUr  for  Revenu*  only."  Encli  of  (ho 
fiwipa  of  onillon)  b  prceodcd  by  an  Intro- 
juetfon  giTlngtho  hiatorini  Ihroail  by  whlefa 
the  ■potchciWDro«aiinoci4d,aai]  deaorlblug 
Ibc  (DQdltioa  of  the  iiucalloD*  lo  which  thoy 
tvUttd. 

Af«ntni>T*ii  awo  tm  AxaLO-RirmaH  D»- 
rVTL  ity  TmoiHni  V.  Rodcsuouou. 
Key  York :  O.  F.  Futnamn  Som.  Pp. 
138,  with  Uapi  and  niuBlrailoQi.  Prloo, 
MecnU. 

Tuui  ia  a  conrcnicDt  hand-book  for  por- 
■oiu  wUbing  10  follow  iliu  AfghanlaUui 
qucBlloa,  which  ia  yct,  dctplle  (hs  avcmlngly 
timltag  aipect  ot  the  negotiaiiont,  far  fium 
adtlod.  Il  ciiei  a  plain  riow  of  tbc  altua- 
lion  01  il  wail  at  (he  momcDl  when  Ihc  ro- 
tini  paMai^  bclwoon  England  and  Ruaala 
began  1«  b«  11f<ly.  Il  Snl  rvlam  (bo  aue- 
eoaalTo  uopa  by  which  Riuiia  ha*  adrsDocd 
durins  tbo  biM  OMtary  and  a  half  from  ilio 
Ural  into  Urniral  Aaia,  aud  to  iu  pmcnt 
potitioo  near  tho  Atgliao  frontier.  Thla 
hialory  U  (allowed  by  accounla  of  "  tho 
Briliith  foron  and  roulu,"  and  "  Uie  Rua- 
aiaa  toTMn  and  appruaDbea,"  and  by  a  roriow 
»I  ib«  military  aliualioo. 


ss« 


TtlE  POPVCAR  SCIEXCB  MONTHLY 


Ah  InmouM**  CotPMvn ;   or,  EtMMtoe 

tlul  Uaui  i^Un  nnd  ■  Pirtjr  of  UudillnM 
Uookii,  troa  AfglLuliiao,  duoorvml 
AnurU'*  kn  Uw  t'lf tb  CcDtiu;  ju  ».  Ji? 
Kewjkui  P.  Vimiio.  N'r*  Torh :  D. 
ApfilctOT  k  0»  Pp.  THH,  *iU>  Kip. 
Pike,  to. 

TSx  tcnn  "  tngtorioM  "  I«  noi  iiiicmM 
ta  be  Rpplicd  lo  iMu  Chritloptxr  C«lu■nba^ 
b«l,  la  ibr  fraw  in  nhttb  Or*;,  in  hU 
■■  Ebgr,"  >iK«kii  o(  "  aone  isuta.  ingilnriaiui 
union,"  l«  lh«  ItudJUtt  monk  who,  kwin 
oolj  to  ■  fe>  qwdal  •eholkn,  hw  f«IM 
to  TM(it«  the  nnlTCtMlitj  o(  titii«  wUoh 
ifcouU  Im  tla4u*.  AoeanllQg  to  ibc  ao- 
Ihor*!  tlmlemimt,  uid  u  b  bBO**  ti>  iilntic 
•ehoUi*,  there  U,  unnng  Ibe  rccorda  o( 
China,  an  a<iaun(of  a  Buddhlil  ptk«l  wbo, 
la  llw  jur  4»>  *.  n.,  itaoboil  China,  and 
ctaled  thai  h«  haJ  rvbinied  from  a  Irip  lo 
k  eouMUj  iTing  an  immmac  dWaMv  eaai. 
In  ibr  oaM  of  odwr  invtltm,  «li«w  nam- 
(kci  arc  aUo  preaervcd  in  andcut  CUocao 
liWniurr,  lh«  aMDUBta  wlik'li  *i'  poatcu  of 
ihair  jinirnp<r»  ii«rc  (ilhvr  ■rittvn  b;  llinn- 
Mlr««  or  Ihtrir  tollawtFrt ;  but,  in  the  mm 
ol  U<n>i  8hAn,  Uw  inten««Mlt(d  in  bb 
•toT7  wa*  ao  |;n«l  thai  lh«  imperial  hUlO' 
rioKi*|dicr,  wha««  iJuty  ii  nu  to  raoord  the 
pritwip*)  evcDU  o(  th«  llni«,  tDl«tod  npon 
bi*  offldal  rMorda  a  digott  oT  the  liilorma- 
llon  obulnod  (mm  lh«  inrvjcr  a*  10  the 
oonntrr  ttbich  he  hail  iri4itrd.  Il  U  thU 
olBdnl  iward,  or  rallivr  a  copj  of  It  ron- 
laiiwd  b  the  wriUni^ot  Ua  Tcanliu,  which 
b  diacuaacd  in  ihii  worb.  Rui  llitlo  daubl, 
If  iBj,  niita  as  to  lb«  aln^c^lldl7  of  iho 
record,  but  there  are  cowWcpablodlffcTTncwa 
of  opinion  mpenlng  what  nunli^  It  ra* 
which  th«  moQlit  (who  wfra  inlMloBariei  of 
Rud(tblKiii)Ti»tiyl,  andd#iierib«i)aa  Fuoant;. 
Boric  of  tlie  (ntlto  belieto  It  to  ban  boon 
Japan,  othen  America.  Mr.  Vlnlnj;  ba- 
llfTM  h  waa  Ueitco,  aad,  in  addudnj;  the 
ooQ«ld#ratioQi  (a  RUpport  bin  bolitt,  hctrao- 
acribaa,  or  makM  a  •ummaTj  of.  all  the  pa- 
pcn  that  hare  hctn  written  on  the  tubjcet, 
ciccpt  Mr  lirland'a  largfbook,  which  rrad' 
rr*  irc  aJrin^d  to  bur.  Il*  bcllercii  Ibal 
the  route  followed  b;  the  prleati,  which  la 
obfCiiTtfij  dpieribod  In  liii'Ir  illncrar^,  waa 
from  Japan,  nr  ihe  A*latic  mainland,  along 
th«  conrM  of  Ibo  Aleutian  bland*—'*  ibc 
land  of  ih(  nuited  bodln  "— li>  Alulu— 
"  tb«  Gmt  Han ' — and  ihenco  along  ibe 


PaiiBo  ooAiit  to  (he  "  land  of  th«  fWti(' 
Ovr,"  which  plant  la  not  fM  tdtWUcd,  nd 
Ihe^coaMrrof  v««t*i,"lnlt«iiM.  .twiig 
Ihn  atgunenta  r«Ued  upon  to  Mppen  lUi 
vie*,  arc  ilic  oomopondenoca  of  dJitanwn 
vhlcb,  according  to  Hr.  VlaioK**  «Mpi» 
tloii>,u«  «(«ae  CMOoghi  the  jaawlptlinf 
tbeoooMij  of  rkiang.tbe  fivtaaa  of  Hi 
pcopk,  lad  tbc  cbwacteriatioi  «l  It*  nc» 
tBikm,  whkk  la  faltktul  ••  (o  Hniieot  nl 
iBdudea  delaila  that  w«ald  not  be  noif 
anj  o(b«r  oonnlry ;  Mcaml*,  ta  the  ndk 
tiooa  wf  Xexioo,  <A  the  urinl  of  a  pan;  tt 
mm  rimUar  to  what  the  Bwddbbt  )«Kr 
«aM  hare  beim :  aad  tbc  Mate  of  driSM* 
tioa  la  Uciico  at  (lie  tbnc  o(  (be  anini  i( 
(be  Speriarda,  whMk  wm  ■uth  at  nigM 
bare  p«wB  op  (kmb  en  Aalalie  LarphMfc 
(H>a.  *im  (be  oChtr  Iim4,  the  Um«t«( 
Japan  it  rcTlewvd,  for  the  porpoae  of  Aat' 
ing  itiiU  lt>a(  oanlil  nol  ba*«  bom  Um  «M»- 
tr;  Tiiitod.  Tlia  book  alao  coalait  » 
traotUtioo  of  thai  pwt  of  the  'ClnaiM 
Caiatlc  of  MoBntaina  aad  Scm  "  wtdeh  » 
laloa  to  landa  ««M  of  China— ■  wort  «Ueh 
l«  ibou)jhi  to  b«  the  oMettgeogniphrtf  At 
world,  anil  which  ha*  Berer  bdtore  tne 
tratulaied  into  an;  Eutopeui  langaast. 

Aaanaotoor;  In  Co  «n>  AeoM  n  On 
Trwtausit  Sirnr.  11;  Pume  Saom 
New  York;  Ch«rl«*  Scriboel'*  taa. 
Pp.  <».     fricv,  %\. 

Tri  author  of  tlita  boolc  li  itMdiO 
Proffwor  of  IlibUaal  TbeolofT  ta  tl^ea 
Thcoketol  ttamlnarj  In  Ihb  cilf.  thi 
jmrpooe  of  (be  bo^  la  lo  wUcr  a  (aoltan 
aflalail  loo  haatj  imI  Mtecuire  i;<»trtn» 
(Ion*  «iMin  the  Ateovcrtm  (bai  are  n*4c, 
one  at  a  itnie,  amM  mucb  p'Ofdnc  ta  Ita 
dark,  ainini|{  ihn  mine  of  the  eMdMt  ^ 
pirn  of  tb*  EaaL,  ud  wblcb  oflen  mm  U 
hare  a  bearing  upon  Iho  neomta  glrei  la 
the  Bible.  Il  b  huanut  nature  lo  ftt^ 
etfrcil;  at  **Mf«oe  (hnl  tcnni  l«  Wm 
what  one  wanU  prored,  aad  lo  rtjecl  ektU- 
naiel;  wbal  atena  of  an  opftoaU*  eharN- 
(er;  and  Ubttcal  aeholart  an  prone  U  Ito 
fault.  PMfeMor  Bn>wn  uJiiMfl  eweb  to 
wmll  In  mtiiera  of  AHfriolagr  far  ita  » 
■ullt  of  learchlBs  criticiam.  Th*  diM*- 
eric*  in  that  Bcld,  though  nn<knihtMll;ta»' 
(ioed  in  the  «md  to  bo  o(  rait  tarMMM^ 
arc,  man;  of  tbom— ««(  eB— et  pt  lee 
fragmmtarj  and    nnoertata  to  beU  a^ 
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|iathrtianHd*pMid  apoa  tfann.    Tbv 
«l  tniih  MMj  b«   lojuied   lif  oror- 
Lli  caa  oatj  b*  bCDefltcI  b;  dcllben- 
l<W«f«l  MNDlBUion. 

.  Ipwiihiiiiiiii  ni  TtMmi.     Bt  £;>■ 
WAU  Imlk.     IldilnMic:    K.    Usmj. 
^  147.     Prioe,  7i  oeou. 
Tm»  «MaT,  MMdtMing  BnnnbvM  t«o 
I  Ara#  at  din  tklrd  MiiM  0(  ltN"JohDi 
opktnt   UolTcnllT  9lii««  la  BUlorLcal 
I  roliitol  Sucaac."  I*  Mt  infarioi  In  la- 
1  liBporttow  to  ur  «[  llw  nniB- 
!  dther  Mrie*  llut  hu  pnonlrd  It. 
I  wu  a  "  notbtrnf  OT[omoi>»c«liht." 

J  reutlti  of  b(r  dtTBlopment  anJ  b« 

ipUc;  w«fv  imprMMil,  In  oac  •)i>pe  cr  ■a. 
M»J  Id  ■  grtater  or  leu  extent,  ia 
kjr  ftiul  tlM  SUilM  ihftt  tr«n  fonned 
!  ihc  NutttnrMt  TenilMj.  Tb«  pu> 
«|  Mr.  Ibk1c'4  ■tudj'  U  to  uMrtain 
kIW  Umm  remit*  wen  d«TcloiM(l, 
I  b*«.  lo  ponnlag  It,  b»  condden  Iho 
o(  lb*  oMntry  tad  tu  MUlore 
•  Vtofilato  Mul  the  Vtrglniui*  ") "  Th«  Lui<l- 
■  of  tlw  Colony,"  "  Tlw  Orsuilmloo  cf 
'  The  FortuDM  of  tlw  Engliah 
la  lfn«riek."  "  Tbo  County  8Tii«m  or 
blonU  VIrKioK"  laA  -"Dm  To>d."  I.'n- 
r  Ikt  Uat  bead,  ih*  cnrloiu  (act  \i  AmX- 
.  iW  M*M  «U<h  lo  olbijr  Sl«u«  aih 
J  M  Um  ttriglnnl  form  of  mi- 
_  ,  of  apoaiiaafana  growtb,  or  ml  thu 
Aj  oftBtnr**  ol  «TW«uUiioD,  vera  aot  tiM- 
I  lo  Vitflal* :  and  that  the  tonoatioD  of 
na  lib*  ob)(Ct  of  icTfral  laborioo* 
,  pwoatulad  icaloit  a  tbronin  iadi*- 
I  of  tbo  people  to  tetik  Id  them  or 
I  brar  Umb  at  alL 

»,~v.  Op  n>  r^MRocc  LoDi  ji«D  rnt 
Wano«  OwtntCT.    Bt  HvmA  F.  Hues- 

■a.     Pp.  «tX  *i*k  1*1«U*  au>l  an  Atlaii. 

r(lM,(ll.    CiwjiTDcK  Miiirxn«Ki>  Uia- 
KM.    Wj  Bi-U"  ijoaa.     P[>  4ft). 

tta  «iirr«ji  upon  wUali  Ur.  lUtker'* 
.,...  !•  tadfl  vf te  condueiad  bjUnai 
bt  to  Mr.  OarMioe  King;  and  ehlcAy  In  the 
j,„««r  pacU  0*  iho  lode.     Mr-  King  ha*  al. 
Mtdj  aada  tb«  oppor  |>aTt  familiar  to  gr- 
la  hi*  Kirk  Ur.  Barker  bad  the 
I  of  Dr.  Call  lUrtw,  pbjiidal,  nbo 
Irattnho*  in  tbe  cledrioal  octlTtlj  of 
...,,„._>  and  in  kaoIlnliaUoB,  th«  rctulta 
t  >bkk  aM  baeofporaud  htrc    In  tbe  t«- 


port,  the  funeral  aaoonnt  o(  th»  ConMoch 
Rilnca  and  the  tevie>  of  pnvloiu  lnTMtl|[a- 
tlona  of  iho  lode  arc  follo«*d  b;  «faapt«to 
on  the  "  Lilhologjr  of  tha  Wa*bo«  mMrict," 
wllb  dctailiMl  diMortptloiia  of  artfUona  o(  tbe 
racks  prrparvd  (or  micriMoopie  clamlnalioD ; 
on  tbe  Kruetura)  rtanlta  of  faulting,  tbo  oo- 
«iin«MO  BDd  mooavlon  of  Ibo  rooks,  the 
heat-plni»ernwia  of  tbe  lode,  and  Dr.  Dania'* 
papen  oa  "  Kaoltnliatton  and  on  tbe  Eleetri. 
oal  Aciiiity  of  Ore-Bodie*."    The  rrlalioD* 
of  Ibe  mincrab  and  Ibo  chaagoi  they  bnvc 
uadergODO  are  dta«u«»«d  very  fully  in  tbe 
cbaplan  on  "  LHhology  "  and  "  Cbemiatry,** 
atid  the  eharaetrr  and  caiiK*  of  the  heat. 
pbenanHoa  of  tbe  lod^  with  tbe  rarioua 
thMrleoihat  bafs  boon  propoacd  loaeaounl 
(or  Itiem,  aa  foUy  in  tbe  dHvi«  on  tbat  tub- 
jaoL    Tbcae  hcal-^HMnuna  are  «o«  <4  iha 
moat  (amoua  peoullaritiea  of  Ibe  CoDuHoek 
Loitr,  and  dialingulah  it  frr>ui  all  oihtr  mlnoa 
and  cicaTalionii  under  Ibi*  (-arth'a  aurfaM. 
Tbo  UQuBually  high  (emperaluro  waa  maai. 
tciled  in  the  upper  lerela,  and  baa  inortaatd 
with  the  depth.    Tbe  preatitt  working*  aro 
InMsMly  hot :   aad,  dnriag  the  wini«r  of 
ie.«0-'81,  tUe  water  in  one  of  the  loTtla 
reaabcd  a   temperature  of   170°   Fnhr.,  at 
which  foiid  may  be  cooked,  and  (ho  buman 
epidermin  U  de^lroytd.    Tlw  rapidity  of  lh« 
(ratiUtion  reijiiirvd  to  n.'dtico  the  IcmpMa- 
lurv  ol  thu  air  U  Mouthing  unknom)  olio- 
where,  t«(  diatb*  in  f«nttUl«d  worklngi  from 
heal  alooe  aro  oonmon,  and  Ibcre  arc  drift* 
which  without  Toatilallon  tbo  mui  acaaoQed 
miner  can  not  tntor  for  a  moment.    Th« 
ori^n  of  this  Mfib  lempcmlnre  ha*  bees  al- 
tributod  to  tbo  kaollnlntion  of  the  fcldifiiiT 
■a  Iho  c<iunir7  rock  and  to  residual  volcanic 
acUtlty.    Ko  poaltlre  eridean;  J4  adduen) 
that  It  M  due  to  kaollDltniloD,  and  tbo  reaulla 
of  Dr.  BanuN  oapcrlmonta  oa  tbe  thermal 
tdfcct  of  the  action  of  aiinooii*  rnpor  on  tcld. 
■ptthic  rockiv  (o  far  a*  they  hare  been  ear. 
ri*d  out.  were  wholly  negallrr.    No  boating 
effect  due  totlil>  (auMieouldbcdetcclcdwlih 
an  apparatu*  delkata  enough  to  reglitcT  a 
ehanm  of  t«Bpenlore  of  one  ihoiuondtb  of 
a  degree  C.    On  the  other  hand,  thero  U 
much  geological  CTldencc  pointing  to  a  dcep- 
aealed  Kium  of  hc*l.  probahli  of  rolcanic 
onicio,  or  (olfaurlc    Tbo  flood*  of  waicra 
which  haT«i  been  met  In  the  minei  ean  not 
b«  acccuotol  for  by  any  UypothotU  coonect- 
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•a  wtCk  Uw   nlntill  et  the  dMffaL    Uf. 

Becker  propoow  ■  iliourj  ttwi  ibc  Camrtodc 

up>  vaur-wBja  tMiVng  (ran  tlw 

I  of  (hi!  <E"M  twa^  ol  the  Sen*  N» 

'  t»da.    Under  tUt  Uwor^,  if  Uie  h«at  b 

oaa*«7cd  M  the  lode  bjr  wkler  Iram  gnat 

iha  TmriUku  ia  wmpcnlura  an 

B7««plainedl,ti]raDnMilD^*Mi«lkiiu  in 

fih»  dbtKbutioo  or  )ha  bnlcd  >ater, 

Mr.  Lord's  (Olunw— "  OonMook  Mining 

hlndUin«ra" — i*elil«lljbiMoite>l,Mid  tM** 

[pewlttr  fnwmt  in  ih»t  it  4«*crlbc*  mi  *fil* 

taoiii  ia  ite  dovdopmont  af  tiiw  of  Uw  mott 

f'lmpoiMM  Amerkui  cBMipriu*,  uui  nine* 

«Do  of  the  most  wandcTful  MotIm  In  mlne- 

worldog  Uiat )(  hai  vrtt  been  fjjmi  to  tpll. 

Tha  dangcn  fkced  bj  iha  nlMn  from  itM 

«nrMiw  beat  atuk  «4b*r  cnuM«  arc  tI>!iI1t 

I  tkMdied.    "  Tb«  tcnticc  (Itmontitstni  uisw 

1h>«  claltic  irc  lli«  Itndu  of  hunui  cndur- 

•new  <rben  bi«b  arc  dn*n  on  b*  oomc  mu- 

Urful  TWMion.     The  bonndi  of  |w«hI1>1IiIt 

thMconfinotbi-iradiieTcmcDUbat  nal  their 

RlUmpU.  .  .  .  DMib  alono  hu  tli«  powor 

lo  M7 1«  miner*, '  Ilia*  bir  ahill  70  ([o  and 

no  fHllMTt*— tor  no  cndontila  onffcrlng 

■rill  bw  tbelr  pfogroM;  nor  will  lbs  Ion 

at  life  ercn  make  them  pauM,  nnlMi  ihp 

Monroe  or  hnt  itM  ittike  iham  down  Ukn 

apconlle&eo.    Of  UtnTcar*  brat  hat  killed 

Mtvoic  men  In  almost  crpr^  d«rp  mine  In 

tbB  todr,  and  in  icme  mines  iho  deiilu  so 

I  (auK^  biTi  bem  frrquml,"    Tbc  ultimate 

'  •fleet  of  thii  ritremij  bent  on  tbo  minor's 

•onclSlulion.  ervn  ithcn  It  does  not  rosnlt  In 

ImmciUau  death,  I*  aW  to  bo  oonaidcred; 

and,  bMidM  thia,  all  tbe  ordloaij  dangers  of 

deep  laSnlng  oilat  b*r«  in  a^parated  fonnt. 

Coimirnirnaaa  ro  trx  Foani.  Ftoiu  or  ma 
Wrmna  TxaRiTaam.  Part  III.  Tbe 
Crotaeeoiu  and  Tartiai;  Flora.  Bjr  Leo 
lasacMiui.  Wadiingion :  GoTcmment 
rniiling-Ofllrr.  Pp.  !S3,  irilh  tO  Plat«9. 

Tri»,  alllmiigb  published  under  tbe  dl- 

I  NcUon  of  nUjur  Pawtlt,  li  the  wgbth  rol- 

rnmo  of  the  llajilrn  rrportd.     Il  costains. 

r£r*l,  dOiCriptlon)   of  the  oreCaotoua  flnn, 

[hududtnKB  larj:*  nnmbor  of  now  iptdr*, 

'■one  represciitinj;  mi* and  >#r7  rwnarhatile 

plania,  aeconipoTiii'd  vlih  cmeral  nsinarka 

M  tbe  geology  d(  the  Dakota  e'oup,  ami  on 

llK<<haracl«r  of  tbn  planli  ollh  rt)(nrd  to 

cllnDiitti  and  ibclr  affinltie*  with  plants  of 

mccfMling  geolo^oai  periods.    Tbe  acTOod 


part  ooDlabw  •  fvrWon  <rf  tka  planU  «l  (te 
lAiainlo greap.  Tha  tbtnl  part  rarkraiW 
floraa  of  lb«  Whlt«  and  (irorn  Uirer  regi«w 
wbkh  ars  acpamwd  iato  t«o  groajK.  TU 
rtiailoasof  thctcjilanu  >ith  tbe  BontfiSt 
Cn>***  o''  -^^  Prance,  obicb  it  genetiPr 
Ttsardod  a*  of  Ibo  lowwt  Uiocn*  ttWh 
goccnc,  are  indlcalmL  Tlie  founb  part  » 
latca  to  lIk«(o«  plaaM  dcwribed  fron  ip^ 
elmma  obtalnad  frain  lb*  Bad  Lanli,  OB- 
fomia,  and  Ongaa.  Ttia  planU  of  t» 
etvtacMw  Dakota  iptMfi,  aa  kaovn  norif 
from  their dcla«b*dlcBrM,MeMnkkNtftN 
tbe  bciulf.  the  oltfanM,  and  tbi  niMr 
of  tlirlr  fona*.  and  from  tbdr  tht.  Th 
mu1tlpUctl7  of  fomi* roeogsiiod  fortffa^ 
species  Is  quite  as  niaritn)  a>  Il  inliMt* 
upon  anr  tree  ct  our  forrst*.  In  uil<t(t 
Iho  leaves  bj  detail,  "wo  art  bj-ui*t 
tordbl;  kopresaed  by  tbe  ■iranpwasifA' 
cbaractns  of  some  of  th«n^  wbirh  ma  ■ 
rirlanco  with  any  of  tbuao  retopiifi  •>?' 
■bere  In  tbo  floraa  of  our  time,  and  tast 
scrred  also  In  tbsoc  of  llia  gtotocleal  hUc- 
mediate  periods.  Not  Was  wrpiiiaiiww 
l«s«e  united  In*  slnglrUaf,  or  ipcrlMtdai- 
»n<n  vhkh  are  iion  gnnerallj  fond  H^ 
amted  in  far-illsUnt  famlllN  of  plan* 
Tbe  tiorn  of  the  I.aramlt  groapfBaHMIk 
quite  distinct  from  the  crttactona,  n« 
Green  Kircr  group  inchido*  tbetsnooa  H*' 
rinsante  Basin,  of  ohlcb  we  bar*  i]n4 
giren  «OTno  aceount  The  Uloeene  fkm, 
vliidi  ar«  draoribed  by  gronpa  aeeaedtSf  a 
wbei*  tbej  occur,  hAVO  tral  bem  1 
n>™»or«iJ  to  a>ithori«c  any  ntlabk  1 
fion  regarding  Uietr  tchUiN  Mage  In  tUff 
group, 

UtDiv  How  INS  Lu>T  WitT.  By  Caoi* 
KiKotLKt.  Kv>  York;  Vieailtok 
Col    Pp^SSI.     Price,  SO  oniu. 

Titi*  bonk,  whtob  nowappeanla«M» 
renlent  roluinn  of  the  aettea  of  "OM* 
ItcmUngi  from  SUadard  Autbon,"  l>  d^ 
seribed  In  iba  Utlo-pitge  aa  "  Fii«t  Umua 
in  Eanh'Loro  for  dtlldrtck"  It  pmeDli.la 
the  form  of  a  pleating  aUrgory,  llie  wr*- 
laiC(  oF  the  Eeolog;l<a]  a^endes  that  tun 
eantilbaicd  to  the  ahaping  of  the  globe,  ud 
the  present  appnranco  of  Its  tmho,  ud 
iLelr  resolu ;  the  operaliona  being  npTMid 
la  be  performod  by  a  ■■  Madam  Han,"  ^At 
the  dIrenloM  of  a  nf  HeHoua  "  Lad}  Jnj." 
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PnoTo-lticmonAraT.  Bj  A.  Cowur  Uu^ 
un,  F.  B.  U.  &  Sfcond  cdliloa.  Lon- 
doa:  B.  E.  Le«U,  ISS  Uoim  8li*«t, 
h>-166. 

l>k4WiM  can  dM  b«  abcJIj  rallod  up«B 
fiir  Itie  TtpftwoUtioii  of  mtnaU  mlcratcoplc 
objccu,  bocauM  of  tha  diOlMUr  of  Mcltig 
Pttdi  deKcato  thinp  acninXclj,  Mid  «f  com- 
tnmodhiB  tlw  pencil  to  fSt*  >  pcrfecLl;  Mr- 
tttt  KfiTodualiM  «[  *btt  to  Men.  At  the 
bcM,  m  dntwtns  It  (pi  to  riio*  c*ld«tie«  o( 
pnoonctiml  oolJuni  o(  ibr  (iniel«ro  b  th« 
nlnd  ol  the  obwrw.  Pbowgraphf,  ibMffii 
not  inbllibk,  alwajw  occunttclT  Ntum* 
•hat  U  MBl  to  the  plaw,  and  U  nlinoit  uni. 
TttMllj  me.  la  the  poscal  work,  tbc 
■nlbor  CiTCa  tlic  lacthod*  he  hu  kimMtt 
•doptod,  ■ad  Uio  010*1  •ppHMble  p«u  of 
Ifce  »«lbod>  uatd  bjr  «th*n:  and,  bf  draw- 
ing th«(aclUlf  of  tbctr  application,  he  hopn 
to  aah*  pbM»4idcregrapfa;  mora  popular, 
•jkd  pliM  It  wiibin  th«  reach  of  all.  In  thia 
Mcond  cdiikin  bate  btcn  incorponl«<l  Iba 
•Uiaaoca  Ihat  Hatc  been  mada  in  ndcroa- 
I»(ij,  and  tile  more  reonnt  imprOTtmcDti 
In  jibotographj.  DcKnptlxm*  of  tha  w<4 
nUodkia  and  gcialfaM-bToniUla  prooMMi, 
ud  at  the  beM  atilioda  of  mooDtinx  and 
preparing  maciMCOpic  ob]«ct«  toe  pboto- 
ulangnphj,  ■!•  gf <«a. 

Titi  OixoLt  Wnai-n.  Bj  A-  P.  Siimtn. 
Saoond  An«*ic«n,fi«ni  lb«  fourlb  EngUih 

(editioa,  with  tlw  Anibor'a  OwTMAinii 
and  a  H tw  Praf >e«.  Bouon:  Bougbton, 
WiUln  A  Co.    Pp.  nS.    11.23. 

Thi  readenof  "The  Papular  ficipDce 
U onibly  "  hare  alreadjr  httn  Inlormod,  (o 
Mine  eit«nt,  re«>pr<liB^  the  doctriaM  of  the 
thtoaopUua,  «I  vhiuh  Ihto  ma^  ti«  Mn«id- 
•red  ooa  of  \h«  t«il-bo^u.  Anionj;  iWir 
haliefa  la  that  in  the  ailiUnc*  ammiK  tonic 
p«{nUK«d  or  •p«daHj  la>tnict«d  cUuoa  ot 
partaaa  ot  njiMioui  katiw1vd|[e  and  puwvf 
wbicii  are  klddan  tram  the  niaM  al  man- 
load,  U>  ahkb  ata  rvftnvd  and  bj  ahich 
ma)'  b*  aiplaiatd  nuuif  wondorfitl  thSnf;* 
la  aneiani  and  n»d*ni  lore,  iho  nialiljr  at 
which  appnan  lu^ioricd  bj  cTldcnn  wa 
I  not  iluipiM,  bni  bfUct  la  which,  ao  oen- 
r  an  Ihtf  10  onr  Mh«  of  nature,  taiea 
cit4iiloua.  The  "  Micaca  "  which 
tha*  kDOwladffc  and  power  hal 
•tome  ailiaJBtn  *iBcg  tba  lini:  cdillon 
•I  "  Tha  Oonli  WorU  "  **<  published,  and 
tea.  xxjtL—M 


It*  totaric*  belWro  thai  Owy  tare  raorirod 
■dJltonal  oenSmiatkai  «if  lu  tvaliif.  TV 
sew  deralopiiDCBM  arc  flrcn  In  tlw  fona  of 
addjtkinal  matter  and  nolo*,  Uiw  orit;iBal 
tut  of  the  bode  harlBE  bceo  changMl  bat 
mUcL 

,  KoMia  rnaa  im  Tztm.  Bj  Snnnai, 
autbor  of  "  Uatkntreond  Riuda.''  Hew 
Tork  :  Chariea  Solbnar'i  Bona.  Pp. 
SSI-    Pricv,  |I.Ra. 

Th»  book  b  (fivlded  into  thnio  parW. 
In  PUrt  I,"Tbo  Past,"  Ii  iLoan  bow  tha 
original  fnndami-ntiil  principle  of  the  Kua- 
aian  tiorenunont  was  the  noieieiEntj  of  tbc 
people,  lull,  free,  epunlanmua,  and  Indla- 
putablc  hi  the  highcirt  ponibla  dc^rt<e,  a»  it 
atllt  b  In  the  ifir,  <u  tbc  rural  comntiinoi ; 
and  how  Ctarlirn  (piined  a  fonliiif;,  and 
gmdoall^  enubod  that  toverctj^tj  entirely 
out  nitbSa  the  emigre  at  largo,  and  in  all 
■l>e  gnu  MQlers.  Fkn  U.  *-  Dark  Flaoea," 
to  made  np  «t  the  rolatioo*  ot  inddenta  in 
the  IWta  of  political  tueprete  and  tUi-ir  eipe. 
rlannaa  with  the  police  la  Part  III  "  Ad- 
nilnlnrailTC  Eiilm  "  aT«  defirnbed,  a  num. 
bcr  of  fralumi  charactiirixing  the  deepulism 
at  tiif  mititarj  and  ttio  police,  and  tbe  meas- 
un>8  at  adniuiitrallTe  repreMion  which  tha 
Gorernmenl  i»  compelled  to  adopt  in  lu 
ntriigKlM  a^uinut  the  forMn  of  human  aa- 
tiirn  lu  which  it  hiu  ael  Itwir  in  oppoailion. 

TmiB   Anxdu.   RiroRT   or   mt   tTiimD 

tsTjkTM  GaOUKIIClL  irHRTIT,  IHSl,  IMS. 
Hj  J,  W.  PowKLL,  Dirwtor.  Wanliing- 
ton :  Gottminent  Fiinting-Offioe.  Pp. 
Mi,  with  Piit«a, 

This  rnlume  contain*  tbe  rvporta  ot 
pr«gr«4*  for  tbe  r«ar  of  the  hvade  of  Iho 
dSvl«io««  of  the  turrej,  and  lU  nonograplis 
on  aptdal  featutta  of  the  namy.  The 
ndminUiraiire  reporti  are.  that  at  Mr.  Olar 
<inre  Kinx,  prtpand  for  him  la  his  absenw 
bf  [)r.  (^1  Btnia,  on  the  "  Detcrmi nations 
of  the  Pfar*lcal  OonalanU  of  Hock*  " ;  of  Hr. 
Arnold Hnen«^«n''Oiwntionii  inlboDirta. 
loa  of  the  Padflc'*;  of  Ur.  C.  K.  Gilhm, 
of  the  "*  DlrMon  of  the  Gml  Baaln,  eliUAr 
relating  to  tbt  Suirr;  of  tha  Qiiaumary 
Lake  BonaetUle  "  i  «f  If  r-  T.  a  Chamber- 
lia,  on  the  "  Santj  of  the  Otadal  Xoralna. 
ff«rm  the  Konh  llonler  of  Dakota  t«  lb* 
Aihatlo  " ;  of  Mr- a  P- Emmm*,  ol  Uw  "  n- 
TbloDof  theSoekrUouoUiM";  ot  Ur.  Q. 
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P.  B«dHtF,  M  ibe  "CoaxtMli  Lole  uid  ihu 
rMlw*  Huriet " ;  ol  Ur.  UMtr  F.  W>id.  OB 
"TacttnUe  V^vMuAasi " ;  ind  «if  Hwtnt. 
1. 11««ntil  Odtc  txsA  Oilb«M  n««pM^  «a 
*1VluiiiulaU4iu  aad  TopoGrapUod  fiur- 
«}«."  The  "  ac-ompuf  ing  pa(i«n"  are 
llboM  of  Viatettat  a  C  llinh.  on  "  BinLi 
4th  Tocth  " ;  of  Boluid  D.  Irvins,  on  the 
"  Copfior-boulng  Bodu  of  I^c  SuperioT  " ; 
of  bmd  a  RuMtU,  on  Ih*  "  Otokpod 
BUtorjof  Liik«L«hanMn";  ofllr.  AnioM 
[Dtgnc,  on  (lip  "(MuloKr  of  (he  Bunba 
DiMriot "  1  of  Mr.  T.  C.  diwnbwlin,  an  Uhi 
■Tonniiial  Uonlno";  Mul  of  Dr.  G  k. 
Wliiic.oD  ilip  "  Kon-Uuine  FomII  UoHoan 
of  North  ATiipiin.'*  Ur,  Hagu«'a  prali«i- 
rrfiort  prouiltoa  muoh  iDUrrcHilnc  tti- 
Dkilwi  when  Uie  p*per*  tn  |iul)liiihod  In 
,  momnitn((  lti«  Uthologlcal  itniclur*  cf 
)  Toleuiie  (Onw  of  HonnU  Ralnln',  Hood, 
,  knil  Ld*H^'ii  Pmk,  wblch  pUj  to  im- 
Dl  k  part  in  the  {joslogj^or  ttio  SIctr* 
lendft  uid  Cuioub  lioDfiff.  Hr.  Cbamb«r- 
rin^i  p*p«  rcnals  (be  Inlcnullng  fact*  that 
(be  glaclAl  moralac  fonatllon  oooiiiu,  nol 
of  a  Rlnglc  moniiDC,  but  of  a  group  of  throe 
or  moro  conccnlrlc  and  nidcl;  paMllel  enea, 
llial  aoiDCtlmra  cualcico  end  Mtaollnica 
fopatatc^  (0  u  lo  occupy  a  belt  oooaatoO' 
•IIj  twcntj  or  thirty  mit«  in  width ;  that 
tho  Indivldiuil  monilnp),  [lutcsd  of  bcEng 
l^lhwp  ridgca,  ctmaini  of  a  braid  belt  of  Ir- 
t,  tiUDultuooii  hllli  nnd  hollaos,  giT- 
;  rifc  to  1.  pecuHur  kaob-uiil  basin  lopog- 
Inphj;  lliat  the  miLsiiicliCHof  Ibu  [Doniiia 
lllida  ltd  dm;l<Jpinenl  la  giMt  nidth  rstbi^r 
^Ihan  ioabfuptaad  coDiiplcooutheighl;  that 
Ihrougboul  a  ooniidcnible  portion  of  its 
Mime,  fauteiid  «f  punuing  a  dirtct  or  mod- 
•mul;  undulniorj  line,  it  ii  4i«paM<l  in 
PMC  loop*,  formist  ftl  tbi>  moi^na  «f  Ice- 
■oagiw,  betHwn  vlilch  r»<aiEUii  pottiotu 
tsnwd  «>ieiuiiT«  intcrmcdiale  inonlDM; 
ud  that  tb(M  leo-loaguea  occupied  tho 
gNat  rallcji  of  lh«  btCarior,  aod  nianlfcMly 
owed  thvir  orijrln  to  lopo^phieai  tnflii- 
enoca,  Hr,  Itrclirr  lurntioD*  tl>c  tnlcrc*t- 
hig  Ca«t  that  Id  ihn  cavn  ahovo  the  ore- 
bodica,  on  Ruby  lilll,  Iho  crynaU  of  *t«> 
gomte  arc  Mill  in  proecH  of  rapid  forma- 
tion ■  aod  Ur,  Curtia  I*  conductlDg  ■c<nirttt« 
Mpcrimcnli  lo  asccrlnln  the  rot*  of  (^inh 
and  the  phjilcAl  and  cbcoiloal  conditloiu 
atl«Ddlng  their  formation. 
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TlMH  to  riCtUTAT*  CSCWICAL 

■not.*.  CMnpilcdtiTW.  Dtm^K.r.LS' 
BoNDd  ctBtiao.  Uodoai :  WiUlwai  A 
KomM.    Fpu  «3,  BoaU  Ito-    Ptta^l 

Tw>  Stile  TotuDM  mnlalu  bdilN  A 
•Kmio  irtigfat*^  MMlytioal  factor*,  Iqgb 
rtthtn^  Ndpiwala,  ph7»ic>U  eooiUUi  it 
gnu*,  (Mi,  logDthn-  wilti  nilM  for  ftaWi 
tty,  a  cbapirr  on  Um  ariihuotid  ot  |a 
•aalyii*,  and  otiwr  rainor  dMa,  of  Ttlwfcr 
daily  Pitwt*  la  Iho  labc»atoay.  lt*«lltf 
U  tha  analyM  la  ofavloua,  alihooi^  u  ■ 
wall-trainod  cIionihR,  much  of  th«  mUk 
eontaliud  bi  It  la  toofaiuUiar  to  ottd  pM> 
lion  In  tlila  form.  To  tho  elcmcMuy  V^ 
dest,  on  the  other  liand,  worlia  of  thi*  dkU' 
tcl«r  are  of  quatiooablo  toIoo.  Ibt  ptffi 
wbo  work*  out  hU  aualfiix  by  tbt  lii  «f 
faeton  loo  often  fail*  to  icam  the  yotafm 
upon  wlilch  Iboy  dopond,  and  dou  Ml  *» 
quire  that  ooniBiand  of  iloidiiocDclr)  alucb 
fvray  good  cb«miR  itioulJ  Int*.  0(  U 
kind,  bontcr,  and  In  its  proper  piuc.  ^ 
Tolunie  ippean  to  bo  Miiitacior;,  It  li 
aanounoed  ai  bclnii;  preliminary  lo  a  tw^ 
coning  «a*1(  upon  cbrmii-al  atidncliOi 
which,  when  iMuod,  >ill  rephMe  il 

Co«nuBimoa(s  io  Nortb  Axmcti  It» 
MOLour.  Vol.  V.  WaihinpoB:  Odi- 
omiiic^t  rrioting  Ofhw.  Y^.  abtmt  M 
with  PiatoL 

Im  Ihl*  ToIuBie  Rr«  bMud  up  the  M0> 
graph*  of  Ur. Chariot  Baa,  on  "Cup^hipii 
and  other  l«pldaria»  SculjAuTe  in  iheOU 
World  und  In  America";  ot  Dr.  IM**t 
I'lfttcltor,  on  *■  rrrlii4to(io  Tt^hiaiag  Md 
Cnuiiiil  Amulets  "  \  and  of  Dr.  Uyrxu  Tko* 
a*,  on  the  "  Uaauocrigit  Troanu"  n«  tM 
tvo  work*  bare  alr»dj  bcon  (ally  S9lM 
byot.  Ur.  llau'apapariwUiMlaae^cul- 
ou*  kind*  of  ^ock-teulpltBr•^  which  •«•  d*- 
•erltwid  ai  "cup*"  ot  Tarion*  Atti,  th^ 
Rirrounding  the  "  cnp*,"  or  independtol  *f 
llicm,  BDd  other  dnigna,  nhich  bare  t*«n 
found  on  rorka,  and  on  and  near  Ritsililliit 
•lonca  and  building*,  in  rarloo*  patt*  of  A- 
Tope,  and  (imlkr  Ht^m  whkli  hare  ban 
dUoofctod  in  America.  Tb«  ocig^  and  pv- 
po*e  of  iheee  de«lgn>  hav«  hem  ttakMly 
ooMonted  for.  Sonw  peraou  nfard  ikM 
ai  Ph<mlclan  Baal  liMlptiirea ;  WMM  M  Otigt 
Dating  at  a  remote  period  la  Ibe  \&iliirj  «f 
the  Aryan  tuec;  (oom  aa  hftHae  a  ittDIC 
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On  Oztom  la  i  Bhiii>ial  Aawt.  B; 
auiCH. a  WuUAH,  U.  D.  New  York: 
Traa^  OooBiMa;.    Pp.  aS. 

D*.  WU.LUH  bolcln  ibat  oijgon  (tandi 
>t  Um  bi^  of  ilw  lift  of  lutuml  tgeiidM 
for  tb*  l«flM?al  ol  ^our,  anil  tLal  "  11  U 
■IqUs  dntc  ««  Amid  [•'■e^i'^llj  n^ltn,  for 
<M  dM«dy  tb«arctio*Ilf  (dinit,  U»t  thii 
nmnljwmai,  algMal  omiiipoHet,  *ixi  jct 
eommoafilu*  dcMcM,  OMi  not  tw  rcpluod, 
(cuwl/  nipptMuciUod ;  (bat  tber«  U  no 
kaown  klwrrwire,  dinwMM,  or  dJuafccuuit 
oooipanblii  «iih  it  i  .  .  .  wwl  ibtt  (be  oilgl- 
Dal,  BcuiDal,  tiid  i»Aj  uiMbjccliaiubIc  uid 
ui^Ttraally  *AciMt  lallMpUc  li  pure  <itj- 
gen.  .  .  .  A*Btbwmpeutfo*gmit,oxyK«n  U 
on*  7«t  popalar,  noe  ;«t  tbe  fMbioo;  •!• 
(hiMgb  r«r  jMTi  ontcrpriiilag  i)qm1(i  b«To 
bam  (Uberinff  ■  ctMentiia  h&rrrsl,  tmm 
bnowi  dupe)  >ha  ban  dckwod  t>(  cruder 
q— cfcwy,  by  braadeut  benldtng  of  dio 
BIB)^  TbWM  of  (one  bnpoolblo  'com- 
poBBd  *  of  iL  b  It  BOt  Ugb  time  that  iu 
IMtDlgtM  iu«  AotUd  be  DndaiUkDn  u  (b4 
baada  «t  kgtdinato  and  competont  phj*i- 
cUm,  vbo  bar*  no  awrct  «atw  l«  bavk 
about  ibettMntfr!" 


rmtlCATiaint  |[BC8ITK». 


■aa>M.^T  trirnrnw.  h. 


.  IX     OMrgM.  HlolL : 
Oii«aa.  thiia.    ISU.    t>.M.    tSooiA 

Bsm  WiBMa.     PblMi^lik.    IHO.    1^  Ift    M 

ana. 

•n.» *bt»ii*«i awiB.  btLtIiO  iMtn.u.D. 

ChlMc* '  Qni*  *  [MMdf*.     lOU.     Pp.  W. 
A  Km  rHUG^fcal  TVmtT.    BrrHfcmr  A.J. 

,  AI*^Bv.  S.  V.    BaOU*:  LMkoood* 


CNrL  IMmI**.' lAA. 


PHll- 


Mal  BmM.  Iw  lliaiaiii  lit  ai  Cm.  Bt 
Di.  A.  JoBx.  P»H  of  -t&iuillu  Bm  Jamil.'' 
B<it«a.Om*i».    I>.ai.    I4«*in> 

SImOI  «>  kB(  Uw  Ininw  irho  nmmll  Uoml- 
Mwr  Br  Uuk  IML  K^.  sf  X.-  Tort.  B*- 
pna«iid»oi>ll»'llt>UB-Wi^JaantL"    Pp.  (0. 

|IIlBaliSUiuBaH4arilMMti.  SialUfvikta^- 
■la  of  Ite  Hiau  SuHht  Batnjt. 

7^  B'^fv  A'rtH-  }C».l  Ttif  I>tiiii>n«f  Dar> 
■ta.  Omm.  rp.  M.  No.  *.  A  BudilMtt  CM» 
_  OMML    Pp.M.    n«(M*«tlL 

Tte  0«ap«lllga  if  AMk»  What  uid  Coni 

Pnaiidly  of  Ik*  Mates  Uanut*  Aiw^- 
IkBOfAaw^tm.    IMBMwiTflM.    1^  l«A 

AelMo.  Br  MftMr  CL  P.  mmm.  Ph.  D. 
BtnttU^  IMaiita-JdHatl  tifib*  rnakHD  InM- 
taIl^■'  H>t.  tft*     r^ «:    |1huint*t 

■nw  hoMdlol  CIhAi.    Br  CHutM  v.  KOn, 

)M&.    ^ 44lbB(n»>l. 

PabUa  UtBk  la  HMa*M«>.  TWOflcUl  Fob- 
BnOoB  or  Ik*  Slat*  B<m4  •(  EMUb.  UoniblT. 
f  «i  I,  XA  I,  AprtL  LWB.    1^  a 


banto  apNi  CUp^ud  BtoD*  loititmiiau.  Br 
r  W.  IMtBH.  Mtn.IlM*.  IKM.  I>&  IDta- 
ttVM. 

BollBllB  Df  U»  BraokTlD*  »mMW  or  KUw4  lUf 
tatr  If  riuUU  CMauX}.  Isdluii.  O  M.  Mnndw 
*dF.6«dirin.tdlian.  N».  I.  leBO.  fntltthad 
hf  tb«  fitcKQ"    rj.  <J). 

Tb*  'SuHirr  Muilut."  J.T.  Wlon.  M.  D., 
niur.  ttoaiblT.  K<ri>ainni1,  V*.  Vol  I.  Ha.  1. 
tbr,  IM.    Pp.lt.    llitynr. 

DaiaSMMa*  of  tmat  rMoIiv  l!<n«Bka  Fd*- 
■lliltmiaaCbHontc  BMbt-  Byftafwai  )tbe 
«.N*«b«rTr.  KMirtalBn(b*Aui^crib*Nnr 
Vart  Aadmjr  uiactua*.    Pp.  <.    tlJu)lnM<L 

Lisal  iBisUItDal  of  Wuitebl.  V-j  I.tvli  W. 
WUbtliikl'b.O.  lUIUiBgn).- JabuliopUutlaS 
imlly.    IM.     Fit.  in.    |l. 

Sink  Aan^  BapWI  nf  ib*  Arctinla^lal  tntt. 
tuUolAnBtlea,   O^Arfdaa ;  JotiB  «  Uws  *  Sob, 

FMcafAin  at  lb*  Dlthglial  »arlMr  "'  Wub- 
laciOQ.   Bmti&wiWTi l—lwSan. iwa.  Vai.LL  1^ 

BotlMUar  Uw1ToltadnitMOM>>on<«I  %vmf. 
Xa.  i.  On  lb*  qnuttHir  and  Bcaai  UoUdn*  of 
lb*  (taHl  BailiK,  KUb  DcaoipUan*  «f  Naw  Pom*. 
Ihr  K.  ltll«*at(b  (ktt.  WHblBpiin  :  OanrnoaM 
PrUUarOtBo*.   IIM.    Fp-bl    tUiuMMl 

TliiMailKni  iri^  Tiitrj  'r  ni  niir-lriTi 
UalkalBd(BC»lnJ>pu.    miD,  U^.  IBS. 

BqllffUn  of  Lba  Dm  Uotpn  Ai-adomj  of  PD]«i«a> 
Dh  Mtiln'*.  J>.  Pu^illiluicl  >>}  Uic  Aisulcoi  t.  Vol' 
Ks.  1     I9M     fp.  07. 

II«dlc*l  TlMU(1iu  or  H1iibn>|Kiar>,  B*  B,  Bnali' 
FUU.  U.  U.    KjHlan.  I'h     ll»^.     I'll  M. 

naOtakiSlUc  (linlliTy  AmnFliiliiii.  Fnnw]. 
loca  of  IbaflcaamJ  Aontict  klfctioj;.  yn>m  -Ttio 
bulUrfu,*  U^r.  I>^>A.     I'll  M. 

AnbltKUnl  ^tuiILia,  Pu(  I.  Tntia  PmIktu 
Ibr  La»-ltet  llauw*.  >ui>  T«rk:  WUUun  T. 
C«iiuuck.    inti 

iDWnutMi*!  RlMrifl  KiblUlloB  sf  l«M.  11- 
uti  of  a>  Kmalsan  «f  MaOoa*  V,  VL  aad  V 1 1 1 . 
fclMtne  UinpL  OrtoD*  ftrr  Ar-Ludh.  rhUk- 
<|ollihl*;  ThcVnsUlDliiiIUiita.    ■§«.  Fp.lt.   U- 

llUITlUd. 

llallbr  raUbliUoD*  ftit  naoHK  B|i  (HMD 
Brawa.  »<m  Ywk  :  IX  Vaa  IlMtnniL  IM.  I> 
IIA    ModU. 

Itnarm  «a  tbn  Mrnei  irnl  Ait  nf  lEdnratlm, 
By  Iba  Ma  Joink  P»jp.«.    (trnoiiw  ■  t".  W.  U*f> 

IVaMMIBaULaT.  By  FO.Bairfr.aMWilowH. 
Tlna.wiibtrVal^brW.'niMiiMUrw.  laa- 
•ton  :  HtRBUkB  «  CV.     IHBu     I1.M. 

MulM«.  Vtltm—  of  Enclud-  A  Knmuaa  «f 
tbt  Cruuil-i  B;  Mmi.  goiibto  CalUh  rnm  >b* 
friBnb  by  J»bbIb  W  Kann.  1  mlt,  New  Tor* ; 
W. »  UoilabinrT.    inaa     li.ia. 

Talk*  ADold  ibnol  Plania  ami  tha  Bclanw  *f 

XlfllBAt^    IM0.    rp.1»    11. 
_.UIi«ai7  af  Oa  Barvlua  Bntnw  af  IMIT.    B* 
HWin]  O.  Banma.    !Ih  Tork:  0  F.  rDtDBBi'% 
•ou.    tsn.    Pp  l«l.   »1  Ki 

FMMa  ud  Fwaun  oT  Folnd,  Ulhnailk  Os 
r)ir*ln*.iuid  thoBalucFnTinrHotSuHU.  Com- 
pllol  br  JabB  OaamM*  Bravo.  U.  I).  Kdlo- 
Utirtb;  (lIlTarABajd.    !«».    l^tllL 

An  Ktrmrourr  TraaibH  en  RriliqUHlHaM. 
Br  K.«inr1  A.  Ita*iw,  M.  I>.  Xfv  Tart:  P, 
TilKtMiwia.   IMe-    f  p  Mi    |J:.M. 

UhoIThU.  Brlla^aM  WIUw.  KavTart: 
P.  W  BfdfHrtf.     I*M,    pp  M.    II. 

taaUB*  In  KlamcMir*  fr^ttak  PbnMa.  Bt 
Wftiur  Swwan.  P.  R.  S ,  *al  W.  W.  iliUw*  Qr*. 
Tal.  I  antral  Pbr^cal  Pwrnwi*  l.aafaa; 
MamilllaD  *  Co.   laU.    pp.  Di.    (I  JO. 

Praparti™  of  MbUH.  flj  P.  O  TMt  t.  Mt 
EdlnbuiKb:  A-AUBBiA.   ]«&    F|ilW.   flM. 
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tiwpkr,  Vbiauu  KTlflttPi, 

VvMLMm.    Krl|i«lliTaairtHr.I>MH.LL.U. 


r  IMu.  FMtoba.    IM.    1>.  ;>. 

TV  IbcttrtHni  •(  Ina  »d  Kliwl  MIn. 
A,  |.r«>      WwMiKU 
U«D«    1X4    v^nx. 

cnuUai  nim'TiM  b>  M**Bi  of  Ua  TnMU  h4 

OwDiMRvl  OrilBlc  AailnU  By  kVrtA  U. 
AMD.  r.  ti.  ».    Vol  L    nuMdiiU*:  r.  SUu. 

TtM  r«<c6  K<»(bU«.  BrHllvi^UAMnW 
TklMk  U'  >■'  ('  ('•'A  TnnldH  In  Jibii  (M- 
rMiL    Vol   IlL     N*w  V»k4  Uoiit  lUt  *  Ui. 

CMfUMlbNcI*.  I^enmauthMmgant- 

gillltiiiii   HIMfil  rtMlilillnii 

•dhjOa 

K»  ton :  nuivi  *  iSmk   iwo.   ly  4it^ 

CMibrlbMiM*  W  A*  KMvMf*  or  tlH  tiUv 
IbMMic  rtm  or  TlnlMK  Hr  Wiiha  MmtU 
VmMm  WMUi«tu:  aOTirBwall>rtMtH.(M. 
lot.    IDS.    ^IVt-    «U  nftr-Mor  FMm. 


POPULAR  MISCELLANY. 

CnT««Uai.— TUi  jntt9  aiMting  of  the 
Americui  Attuciitkm  far  the  AdTcnoMacirt 
of  Sticnce  >ill  tM^s  Wedaeadaj,  AnsuM 
lUth :  DM  00  Aopi'*  SOtk,  u  vnaaevaAj 
nUted  in  llw  Jnlf  Hanlblf . 

FiIlMkt  iWil  VInek— Mr.  ADwill^'Ill- 
Un*,  of  the  Diiilod  &ttt«*  (}cologie*1  An- 
«c]r,  hu  rtcontljr  oipoMd,  In  a  brttf  dmom)- 
graph,  Hme  of  ike  pcfiuUr  fiUtdc*  whid 
cilM,  often  to  Uto  dctriiMM  of  ■tool*' 
InUiraMs,  ttprding  prodooMnctBl  dc|wa- 
tu.  Flnt,  V*  lonl  {itoJudkM  ngnliut  ««r- 
htki  formtttou  nnd  In  fkror  of  otben. 
Ho*!  of  thoM  p«tJudoM  hn«  been  cooln- 
ditud  Ift  oao  wnj  or  uiothor,  And  Ihcre  b 
no  MrftckM  roMOD  that  sn;  one  of  tlw 
Idndu  of  eoanuy  rack  prenlont  im  mmiag 
dUtrlctA  b  mar*  llkel;  to  coauin  nwlol  do- 
pOidM  Ihui  molbn  kind.  The  mpposlttoa 
that  the  richnacA  of  Binortl  vcIm  uoAtly 
incrraAm  with  depth  nuij  or  nar  not  ^  1**- 
tlll«l  la  A  paHkular  cam:  Ibr  onl;  wa;  to 
find  out  i>  to  •lAaine.  Minen  tiAT*  objro- 
Uon«  ASAJnK  "«p«fimcn  "  mInM,  or  inliir* 
tliAi  gltre  oaniBn]  M|MtfldAl  pranlM  tA  rich- 
nn**.  Hifrv,  igiin,  the  only  Im|  la  h^  irr- 
tng,  and  h  if  cmainlr  ptotttAbIc  to  work  the 
tniiMA  M>  loog  *J  the;  OAkc  a  p*jf nn  ntum, 
»Mla  it  Kill  Im  time  niDush  to  «i«fi  wbea 
lb*ir  OMto  tu  do  AO.  Sonio  i&ln«n  1iat«  (a- 
nirile  AUlkra,  Atnl  pntfer  to  vork  tn  no 
other*.  The;  at*  **  often  wnmg  a>  rfjiht. 
One  dbMtloa  of  itrlke  «a/j  pnmilse  bed  In 


one  looAliir,  And  Iha  OpiMtdtP 
•niithor.  AmIImv ndotr'e  tkl Iacji lilW bt- 
Ihf  th«l  th*  Appoanco  of  cnw  li  •  (raA 
■onk;  Met  of  their  taIus.  tiadi  •  bcbt 
Mr.  WIUioMA  ottMira,  may  mma  Mltm- 
dentlj  Ahcsrd  to  the  ciperiesMd  lBln«f.>«t 
It  ne<«nb(tM»  gorcnw  ibab;  piMttwx 
who  hnttU/  Judge  from  tb*  lo^  al  Ot 
rod:,  «bon  tbcjr  ahoiald  bAv*  waited  t«r*i 
AMa;.  NotvlihiUndlnf  lh«  imiiMfij  o- 
UH  (oroantrsdktl^  t]mwbUAci«,ll««(>l 
be  uaUr  to  \tSa  thAt  the  wtiob  nibyarf 
pTtdDi»iMnl  ndtddg  U  biTiilred  In  dnb 
Bad  pttflullf.  On  llic  cnnlTArj,  a  gni> 
dtAl  of  aoUd  bet  b  ttow  mtAblkhnt,  rem 
tta  wbkh  ha*  been  Kainod  onlj  hj  cian*| 
awaj  n  maia  «f  mbooaotptlAnA.  Mack  f*' 
malut  M  bo  laatMil;  Ik  fact,  the  naif  id 
pradooA-meta)  deporila  b  oalj  hLgrtit 
Ba*  b  maM  b«  MWttod  iliat,  ob  the  pmlf 
piaolbal  able,  gTent  adianca  ban  !•* 
made. 


■^ 


B»fk  Phwca.  Tbg  117a  of  iba 
ScA  IilosdcTs  I*  omAt  freiB  tha  baik 
pap«r  mulberry-treA  {Bntoatdit 
firti^  And  itio  birk  cloiUim  o(  tka  AbM 
tribM  ti  prepared  (rooi  Iihb  of  Ik*  tM* 
UbiI;.  Or.  SchwHafanh  dvistbwoatcf 
tb(M  tTFM  ( {JrvAti^na  A'etaAjouV  atM 
badkar«JtjE»iBllM«ounlr7«r  lk*ni» 
llltna,  Bi  (tandiTif  b*fo>«  vvwr  hat,  tal « 
cnlUnied  la  Hoobniiulanl  TW  kaik  b 
TooAl  fit  for  a«  whea  Uie  mink  1«  of  <** 
lb(  lUiAnMi  of  A  man'*  IkmI;.  TV  wb* 
ewm  Is  Ibea  pMlxl  for  a  h^lk  of  «■* 
fwr  or  Bra  fori.  And  iIiIa  without  dmmf- 
!■(•  tk«  irpA  1  for  tbr  Juicj  wImbma  AMmI 
ifar  wood  iRiini-dlatd;  ersaolaba  and  <b«* 
If  begin*  to  form  a  erw  Iwtb,  whidi  W- 
eoiiMt  fit  for  niRAgftln  la  about  thmi"* 
ThuA  A  li««,  prnparly  takes  eait  of.  >■.'  ^ 
vaM  to  famlih  Ai!*««a1  anilA  of  cbitbr 
dnriag  tu  Hfetlm;  The  rakkobuk  owi 
KAombIcA  iImi  of  the  baaa-wood  In  qaA- 
exorpt  that  tbc  barit  b  Ml  4|dIU  m  tUa 
B}^  partial  macmalim  aad  motk  hatHf'' 
b  foRMd  into  A  bjnil  of  lUck  Aad  mTI*' 
■nt  tlo«lt.  fa  a  tmde  *iUtr  H  i>  cn*X'i  •• 
jrllowuh,  iM  AtMpad  atib  a  dic-aMd  * 
lakM  a  Nowidih  ttArn  tikv  thai  of  »*^ 
mm  wontvn  cinth.  Itct^inHaiiaankaH' 
Brticln  of  trad*  In  the  l*l«rii«  nf  t^"* 
The  prke  eaHia  conaldenblf  IW* 
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ooluc  anil  iintlitTi  aod  tbe  omaousted 
t  u»  Md  mUiici  articlM,  aittiont  ha>< 
;  %  Bxed  pried  Of  ib«  colertd  good*,  • 
dark-fn)!  tiMMrial  b  cocnmonl;  wora  by  Iba 
Witchirtri  winfdaia  darii-i«d  ii  IMhion- 
aUe  WDong  vtH-to-do  ptoplei  anil  a  tan- 
«oh»tt<l  grauiui  with  atripot  antl  fignrea  in 
Mack,  mllcd  wtent,  wan  fovmn'tr  •rem  onlf 

10  rojal  bnllNa,  aad  m  ilill  mufh  aSiiMcJ 
)>7  the  ddUm  in  Unforo  and  Ruliaau,  while 
it  li»«  b««n  lo  a  cDiuidetable  extent  nip- 
planted  in  DguxU  bf  gooili  fmn  Zaniibar. 
It  can  Doi  be  bonghi  in  the  inulcet,but  an; 
ooe  Bbo  «lib«  lo  ^t  a  piitcni  of  il  muit 
go  l«  ont  of  tbc  gnui  chicCa  and  gtr«  bim 
ample  aaiii&rtiaai  in  Rtuni>pr«cnta.  The 
otbor  goodi  may  be  bought  at  Ihcir  price  in 
cow*  or  oowria.  The  ikina  of  uitlc,  gaati, 
■hcep  Bad  aMelopet  ar«  also  vnm  in  parla 
of  A/Hca,  *hilo  the  tkinaof  Iccpuda,  monk- 
cja,  and  oaU  are  ««ra  only  by  priiilegMl 

■pcTBoni  or  royal  or  nobl«  tamilitpi. 

B  Print*  EaMnnstMrnt  «r  Rf<«irtb. — 
Bne  fact  Ikil  the  tvcent  procredingt  of  th« 
'"Boyal  loMiWlian  Mknowledm  tht^  ^fl  of 
^OO  \rj  ]fr,  A'arrai  I>«  La  (tur  and  2eo  by 
Sr  ntderidc  Bratn««U  to  the  funil  for  the 
promotlenofnptrinienUltfaMtchfupporl* 
the  ii«w  thai  mattrrn  of  IM>  kind  mlf;ht 
be  IruaWd  la  ptoiper  ai  veil  under  (he  cn- 
ca«ramni«ni  of  prirato  Intcml  and  enlrr- 
priM  at  when  qutrterod  upon  the  Goicni. 
nwBl  for  Mliody.  Ubtnl  ptu  an  Mlilom 
viotiDg  to  aaythinE  that  pror**  iNflhy  of 
(b«n ;  and  in  the  torraer  caie  rMearc^  will  b« 
•upfioTled  is  proportion  ai  it  ia  tndu•triou^ly 
proMcnud  and  !•  of  ralaa;  vblie  nnder  Ihr 
Oorenmicnl  phn,  alihoogk  enough  tbov  of 
««rik  nay  be  nude  to  dno  the  pemiooi, 

11  i*  liy  no  OKBna  Mrs  that  to  much  pain* 
^Q  be  taken  to  make  the  grauinentM  and 

M   nkM  of  tl>e  *o>k  demooainble. 

^  EtLlMM  !■  iBcteal  Xtw  JrmTr— Mr. 
A.  S.  Packinl,  vbo  ba«  lM-<a  iaTtttigUinl; 
the  liialory  of  tbe  Labrador  C»kiaioa,  bM 
mna  to  tbe  randutkn  (hat  thoa*  peepio 
hnneriy  bad  a  more  or  I«ni  pennantnt 
feolheM  on  tbe  nortbam  i/titiitm  nt  ihe  Ciulf 
«l  El  l^mtooc.  If  tliia  *ai  tt,,  II  aroma 
aM  [mprobable  tkal  littj  may  btn  mad*, 
Ib  my  aarly  timM,  oijwiliUoni  fanhir 
r  fnUfc,  la  Sot*  SooUa  and  New  Engluid. 


ife^i^ 


Thii  thought  ImuU  Ibft  aslhor  lo  Or.  Ak  ' 
boli'i  thniry.  that  ikc  F.dkiniM  InhaUUd 
(hn  ciuul  ol  Kvr  Jcruy  during  the  tW«h 
tviraoe  epoch,  Bhiefa  be  nai  ■(  fln(  dia- 
pOMd  to  reject.  Giamination.  ho*<icr,  haa 
l«d  biio  lo  look  *ttli  more  (aror  upon  tl, 
and  to  ibink  it  not  improbabte  tliat,  long 
after  Ibo  cta*«  of  Ibe  glacial  period,  or 
after  tlio  ko  had  diatppuared,  and  dining 
the  tcrraoi  epocli,  «bea  Uie  rciadncr  and 
Balrua  lived  aJi  Tar  MUth  at  Now  JetMj, 
tbe  Eikimon,  ti«ini;  per  hapa  Ibo  rtmnani*  oC 
the  pahtolltlili;  |;««ple  of  Buropo,  oataoded 
aa  faf  an  a  rrjiion  dvfincid  by  Uie  edge  of 
the  great  moratnc;  and,  ai  Ihn  clltnaeo  ■*- 
Hutnod  It*  pr«eot  tcalurM,  niored  north- 
■ard.  This  licfW  prMcntcd  luelf  vhlle  h« 
was  collecting  the  miticiliil  for  hU  not)«, 
and  itM  CDDfinocd  by  Mr.  Tjlor'*  romatfca 
al  the  Itritiib  Aaiodallan, 

The  KiDK  Conntry  and  the  Kiorlu.— 
Tliii  ■■  King  Country  "  la  a  diitrlct  of  abonl 
t«n  ilioiiitiiiid  square  mllta  in  atcnt  In  the 
iKirilirrTi  Inland  of  Krm  Zealand,  lo  wUoh 
the  nnutu  of  the  (rihl  aaliii)  poputaUon  of 
thn  country  ham  rctbwl  to  aa  lo  be  oat  ol 
thn  way  of  tb«  wbilM.  and  orcr  which  Ibey 
claim  and  vi«rcite  eicluiiic  jurifdjction  to 
the  eiMnt  of  baTing,  till  Tcry  rurally,  held 
ll  lapu  fi»ia»i  wlute  men.  Ur.  J.  Ii.  Kerry 
Nlcboll*,  who  hwly  mcwpled  in  making 
a  tunning  riplnnilion  vt  il,  duNuribl'*  II  *■ 
one  ot  the  btat-wguirw]  puria  of  the  island, 
with  many  boautiei,  and  offering  many  naui- 
ral  idTEnIaj;r«  (ur  Kiiroiiviin  Hiillltnnent.  In 
the  scit  ll  Iiui  an  MtcnHin'  ooust'limv  *»il 
a  eapacloni  harbor.  Oeime  forct>t«  oo>tr  a 
\aip!  part  of  Iti  Mulhem  artui,  and  aiUnd 
noithwnrd  to  the  mounlalni.  Wcatwaid  of 
thii  dlrliion  U  a  eonildrniMo  area  ot  open 
country,  while  there  aro  lart  open  tablo- 
land*  near  the  anow^lad  mounlalnn  la  Ibo 
•oath,  and  other  extenil*o  open  plainf  w«8i 
of  the  sreat  I^e  Taupo  sod  norih  of 
Hiiraupvnga.  The  Eing  Country  pwueaM 
«(J  tlK  rook  formations  in  which  gold,  coal, 
iron,  AUil  olhor  minemls  are  found,  white 
Itn  tiitvni4v«  fomitH  are  ricfa  In  liiabcr  of 
Iho  moti  ririiid  and  valuable  kbid.  GuTmm 
and  ^armal  apriags,  posaadag  wonderfol 
modlelnal  proptitiois  aro  fuund  io  tbe  il- 
clolty  of  lia  many  •xiinct  craWrs;  and, 
wMIa  It  poi*(iw  one  of  Uie  lai^gust  notiie 
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dMWMil  b7  UiD  anowj  pwkii  of  •oma  of  tb« 
Mghwt  nounuUu  In  AiiWtiWIi.  With 
lli«M  ImfMiruiit  (talurea.  It  U  atdmrcil 
■■111  tsjtatrj  tit  tlm  pMMlwl  ankr,  and 
mill)  >  diniBM  imuqiMMd  foe  \x»  larte- 
ly  and  bcalibrulnoM.  AttOtHhtg  to  Hr. 
Nichnlli,  tlio  Ilaort  poe|>)*  In  Ken  ZftUwl 
nradcctoMing;  for,  vhOe  In  O^tUln Cook** 
iIbn  they  numbend  note  Ihon  100,000 
■Ml*,  ia  ISSl  Ifce  muDbcf  fatd  JeeuMtid 
xoHfin,  n*  three  prindpalAMMM  «■• 
dncing  to  tb«  decay  of  AencsuvplrtUns, 
dinnki  nMliBn,  »d  Rraftte,  the  fini  two 
bttngpriDC<|a1lrbro<i^t(tK>iit,)lr.!CichoU« 
bdieifB,  by  ■  hilI.Mr«ce,  baU'ClTilbcd  mode 
of  liris  >nil  tbu  iMtsr  fnnn  nahAw  cnn- 
IracMd  aiiiM  tho  Grat  contact  villi  Bvo* 
pauK  "  It  b,  ho*«r(r,  oImt  that  lb«r«  are 
a  Ui^  imnbor  of  natitet  yM  diilriboiod 
llituuKhaul  th«  Kins  OsnoUy,  tsd  aaMmg 
Uiom  ar*  to  b«  found,  ai  of  old,  lome  of 
tiM  AiMM  fpedmma  of  the  humu)  ncn.  A 
dunun  o(  litr,  boaortr,  eo  dillBrcDl  from 
liiat  followtil  by  (h«!r  UtH)Uth«T»,  bii> 
biDught  about  a  ccmildcrsbto  alteration  fur 
the  WOND  umrnit  tha  rlKlng  pupiilillon.  and, 
although  during  my  jounay  I  uscl  anil  oan- 
vsnod  with  maay  tatlooad  wirrloni  ol  the 
old  •chool.  will)  wore  iovirlAbly  both  physi- 
cally and  mcnUtly  nupniar  to  the  youoKCi 
nail***,  h  wu  tknr  ihat  litia  iplcddld  type 
of  MTige  will  Mcn  become  a  loatitv  of  the 
|UBt.  I  found  the  cbUtis  liiing  much  in 
thdr  ptimitire  slylc,  cm;  of  the  mtiit  per- 
aidoua  lmio<ralicia*,  bowDctr,  of  modem 
driltstiioTQ  among  tliem  being  nn  inunod- 
«ntO  uee  of  Idueoo  among  bolli  old  and 
youo^"  At  Riiatiaka,  ia  the  btait  of  tbe 
moimlaiooni  facvsl  n^on,  the  Haoric* 
war«  found  living  in  the  lane  piimitire 
nay  u  in  tlio  ttnio  of  Cook,  and,  "wbta  we 
queaiionrid  tlivia  a*  l«  their  nCgioua  |iritt- 
dplc^  lhi7  mill  u«  that  Uioy  br)i«T«4  In 
nuthinft  and  got  tat  on  ftuk  and  peCalOM." 

Vitcr^Pirtflnltai  t  StniR.— The 
intportant  part  i>Iaiii<l  l)j  ■alcr  in  lliu  oil- 
dalioti  cif  tcvufce  baa  b««u  mwd  by  aipori- 
tnnu,  anil  may  be  a««ODnl«d  forby  t)M  itiwn- 
lily  of  f rte  oiygca  that  water  uaoally  o«i- 
talniL  Tlic  (|iiaalily  that  may  be  dlaaolnd 
I*  Incrcianl  wltli  itihKtiaa  of  the  Uatpen- 
lace.    At  the  iiuniDcr  laupenlatc  of  tv' 


Fabr^  water  ooalahu  1-8  iaibi«  intA,  i 
the  winlcT  ta»ti(-i«lur«  of  46',  S")  obU: 
Indiea,  of  «iycn>  prt  galloan.  which  b  a(tl>> 
alcut  to  font  i>r  Qiu  oabic  incbM  ft  IML 
Wma  «alculatiMt*  baaed  u|hni  time  dau,  a 
•01  he  nam  thai  at  a  lei&pnxtBra  at  H* 
then  aie  t'fiS  tone,  anil  at  III*  ifR ;  - — 
of  <(',  3-16  tona,  at  oxTgcn  Id  i' 
000;000  oobte  fool  of  aatrr.  TUi  luni  ■ 
dlffaMOMof  BMTC  than  halt  a  ton  pct«d>> 
foot  betwen  theie  two  tcnapmatna  It 
haa  b«an  takvlalad  Um  if  •  TolBaril  aa- 
ler  OMiUiaing  thhty-Sve  per  «esi  of  wi(8 
»aUor  b«  alkiwod  to  flow  fof  oaa  mik,  ■>- 
poaad  to  the  air,  tha  nbolo  of  tht  trntr 
would  boooow  oitdiicd.  It  liaa  alw  M« 
Iitl»airii1.  by  cxperisMmi,  that  a  dead  ••» 
ad  """'"t-g  watar,  with  &tc  pa  c>«>f 
towagt^  glrca  Mily  ikirly-cwo  per  roI  if 
atnlioa  «•  tbe  fourth  day,  ai  oom^nd  Mt 
rlghq^fonr  per  eaten  the  day  ahMfth 
Inttoduoed  faito  tfca  raaaaL  Tha  faallt  (f 
thrae  expttimeiUa  tend  i«  abow  thii.  il 
though  ihe  adt'paffi^'^K  pmroc  ol  Iht  auir 
ef  the  rirtr  b  acmellmea  overtated,  It  id 
retains  th«  power  of  oiididag 
ler;  but  the  queilion  aa  to  whethn  it 
tbo  povcT  of  f ming  Itself  frgtn  Biag  I 
teria  JBliU  teoiainj  tQ  be  aolrtil. 


an  Biaall^' 


The  tdrailly  «f  Inrrirtn  Bam.-J 

W.  pDweil  wrilM  to  "  Seienoe,"  peitlnrHlr 
to  tU  Tcriew  of  the  lianiula  de  XaUUa'i 
*■  Prehixone  Anaatca,"  that,  ia  bb  api^a, 
"tlien  haa  acfer  b«a  pnMnud  ona  tim 
ef  eridenoc  that  iha  atmnd-biiildx*  wa<  t 
people  of  oultura  anpnter  to  that  of  in 
Iribwlte  tahablted  ihaTalkyof  ihalb' 
riarippiabundradyraraaflOL  ThacritaM 
b  ooinpbto  that  thoae  iilWi  ban  W> 
tooanda  within  tha  Ualode  pmlod;  tadw 
PMnndsarcatth«oal:a  baTc  bran  diaonari 
■cporlnr  In  ainteleiw  or  oontcua  In  tU<a 
knoBD  to  bare  been  bolll  in  hialerif  Um«.* 
Xomtbttaaa,  Ur.  F»wiiU  caoudcalbaA* 
triso  of  "  tha  id«iMily  of  alt  iieoplM  ttat  cm 
Inhabkod  the  AnwritM  Ceutiaral  if  la  U* 
advent  of  Borapeaw"  obo  that  b  aMi^ 
tan  not  be  bald  by  any  tiildlig«ni  wih>» 
pologbt,  except  in  aatna  «ery  hraad  a^ 
aa,  for  eiaaeptc^  thai  Ihc7  bttocad  ta  •« 
hnman  nco,  or  that  ifaey  UkaUudM*  iM>^ 
nonL  lareapaettoaythoio^ea.liataif 
aad  iDBUiaikina,  Ibnw  are,  nl  ha**  1 
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19  diMfaM  ptoptc*;  aad,  In  mpMl  to 
I,  thtro  b  niiich  iUr«sitj,  lbc«gb  wu 
fnnn  pnopla  W  ptopto  vtlfa  tbo  (NM- 
M.  At  tk<i  prD«ciit  tinw  m  tan  noi 
teww  thu  WMNty  dlubtot  jMopU* 
ibc  UtlMi  of  Karth  jUnoric^,  uul 
ink;  tho  ■imitMr  inajr  ban  been 


San»  Sharp  •SbMtlnn.—Conccnaiii; 
■iMinen  sad  cn»U)«i  of  tbc  UTagci  of 
Bjiria,  ForiDM*,  Ur.  E.  ColbornK 
T  nittcd  in  Uic  Rojal  (icograpMeal 
(y:  "Aiwinj-ol  Engtisb  iMemtnai 
i-of 'War  bndcd  en  ibe  Uluid,  uid, 
•  cnaqwi;  i>t  iiatlrM  vmod  with 
ahalk«e«d  tbran  to  ■  irhl  of 
In  •booUns.  Utihtu  ■  mvk  i«  •  tm 
■  buadrad  yud*  duuni,  tbo  olGoen 
vhat  they  eeatUeni  praiif  Iiilr  prM- 
wjlhoot,  kinre*«r,  uUolibiiiK  >be  ■)•- 
«1m»,  «b«  UcBOMtbdr  ton  lo  in,  tit- 
into  the  ^ng^  lllw  ona  nun,  and 
on  tb^  bclliw  tbniu)tb  Iho  undor- 
ta  abgnt  tlii«c  jrania  (raiD  lb*  Ur- 
wbkfa,  of  MUtM,  tbcf  all  bit  tmclij 
m  CMtUr.  When  tbc  Engllibmcn  pro- 
d  that  Nch  •  DiFibiKl  of  conducting  tbc 
pMkkti  «a«  bardl;  fur.  the  lulirn  ro- 
ll 'Ve  do  not  undcniuiEt  *lut  yon 
n  bf  fair,  bui,  aajboo,  Uut  U  the  way 
lioot  CUDameo.' " 

WcntiM  tnm  tk»  Old  Wvrld^Tbc 
Mioaa  •(  Kiropaui  populMioa,  uiyt 
■  8foetalor."  irrro  htvt  w>  fimenl, 
tMMi*a>  and  to  (uinfilei  aa  tbc;  arc 
HMcat.  Vj  NMOo  ot  nilwayd  and  the 
noning  of  inrnl,  moiiinii-iiU  thai  in 
le(iM«r  a^ei  >0iild  hare  uccupiwi  yean 
SOW  Mocoiplbkfd  in  a  lirelTcnjonlh. 
gioaiit  »and«»«tn  at*  pvrbaps  Italians, 
ha  atnig^  tor  axlnunoc  in  ktu'nar  in 
I  Ikan  Im  aaf  otber  Butopcan  laiiil ;  tlir 
llngrtmni  ihcro  bar*  lo  kbor  Qior^i 
awl  for  loia  pay  Ibao  anywhora  alat^ 
MWral  nvnll  la  an  vnormoui  uusra- 
of  Italian  artiaaai  and  laborrr*  inle 
irl>|  ooontrlM ;  and  with  Ibnii  ni-i- 
Garmaw,  Aiutiiana,  wr  finLa  can 
"  Tlmy  ant  btuor  ikilttil  In  Ibrir 
and  mcr*  aobor  In  Uwli  babit* ;  aad, 
tbry  bf^s  by  vorfclng  for  lovr* 
ly  of  dwni  aar»,  brcanau  they  do- 


aerm,  bielwr  wa^  Ifaan  iheit  naUro  oom- 
pctiton.  Tbey  ex«el  tn  aU  aott*  of  Mm*! 
mtkt  andotSKrioh  and  lomo  other  pIa«M 
■rohilMta  an  id  tbo  habit  of  ttlpnlaltag 
Uiat  none  bsl  Italian  mauma  ahall  be  an> 
pXn/ffl  on  a  jubL  They  boUl  the  SL  Uotbard 
Kailway.  They  are  found  as  tar  north  aa 
DiMden  and  Bcriin,  and  Ibe  greater  part  of 
tlio  ragintering  work  in  Fnnce  ti  perfonaed 
by  Iialiu  MvviiM.  Tbo  G«nijuu,  Auatri- 
an*,  aiiij  Saitu.di  (placed  bylbo  Itolianit  p«i«li 
north  and  aitit.  Uasy  oomo  tu  Engknd, 
mora  go  lo  tbo  Unltod  l>tal««.  .  .  .  It  ii 
foimd  In  .liintria  iliet  railgnulon  It  idom 
rife  la  dttfrlcta  •rheca  two  mco*  ato  in  ooiv 
Diet,  and  thai  thoat  mOU  ptons  M  oniipalo 
arc  of  tbo  German  raca.  Thii  in  *s|ioeintIy 
Iho  cue  In  Bohemia  and  Momrf  1,  ■  her*  tlie 
Slar  and  TouKmic  olcmcnti  arc  »Iru(y>lii]^ 
tor  ■upromaey;  la  tbc  notlh  of  flunfaiy, 
where  tbo  Ccnnana  hare  tho  upper  band ; 
and  in  Galioin,  vbere  llM  popuklkn  la 
Polbh  and  Qeman,  and  the  Jewbb  elemtml 
ii  being  iorcmMd  by  immigratioa  from  Bua- 
aia.  Ii  woald,  bottc«r,  be  cnrnfe  to  lay 
don  anygenvnil  lair  uatha  aubjcot,"  ll  la 
not  probable,  tor  iiulontv,  tlial  ibc  Ger- 
mans emigrate  boukUM  tlipy  ore  iraralod  ia 
the  «truggb)  for  ciiatcncc,  but  pcrhapa  be- 
cauae  they  are  more  cnterpvliing  and  far- 
acBing  Ihaa  their  SUviu  ncighboni  and  lto 
bettor  ablo  lo  go.  In  aomo  Inslancci,  [he 
emigration  la  by  maawa,  aj  in  the  liiitiict 
of  WiMwltt,  In  Uornvln,  vhleh  baa  kiat 
neirly  halt  iu  pojiulntion.  and  in  the  »■ 
^ona  o(  Tabor  and  Kmlcnborg,  "hew  "a 
icritatito  cmigrntiaa  lc\rt  biu  prcrallcd." 
Aiislria  in  making  a  use  of  the  ' 
(litpoBitioo  ot  itudiiwonientcdBubJootai 
■hat  to  ila  ood  adrantagiv  V?  induo 
them  to  coloniio  in  tbc  anorned  diatilot « 
ItoniL 

The  BTilrrj  of  Eeli— -Kaiaraliabi  are 
grncrall;  a;;rc«I  ihal  at  least  three  diallnct 
aorta  of  ccla  are  indipinuiin  to  Britlah  oa- 
ten ;  iIm  oiher-btllied  orihurp-nosod  eel— - 
tho  ona  that  mlgmlea  in  tbo  fall — a  firm, 
lino-llannvd  Hah,  wKIl  iiti  alniott  blaok  bade,  1 
a  tilTcry  Vlty,  anil  ■  tiuv.  ebarp  huad;  Ibtj 
grig  or  iRiK.  a  juilooisli  mI,  utith  a  proj(<r*> 
Ing  under  Jaw  1  an<l  tlv  tiniad  noiMd  Ml.  an 
uglier- lookini;  miiiiiil  wiih  a  br«ad«r  btai^J 
Blioo  and  Toracioui  in  iu  haUta,  aad 
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baM  UMe*.  To  tbcat  •  Norfolk  Babemuii 
•ddi  •  founh.  Ill*  "  booking'' Ml  or  "  gkM," 
of  bUcktoh  mior  tad  iD«diiut>  alt*,  «Iiieb  It 
ukMi  t)7  viitbni  aaA  hibbtn  imil  oa  tij^ 
Bum,  mm]  dooi  not  fD^nia.  n*  uouul 
■dgniioa  vwrknl  of  Ik*  oluip-MMd  Mb 
:  girMriaolo  tb«T>lB*bl«ml-AilicrU>iif  lb* 
'  Bn|U«b  rtvem,  tn  «UA  ib*  bb  u*  totM> 
*  eapUd  bf  wickor  tnpi  or  nl>MU  |il*<«i 
TOM  tiu  rlTor.aad  In  ooo  sT  «hkb  TI^OOO 
hwa  bMti  amRhi  b  cMbtsbt  IWioot^ 
tug  o(  ibc  lUi  I*  doiu  In  tbo  tAf^  and  •!■ 
WAft  ia  a  dark  ni£bt;  oftd  It  b  llabl*  10  be 
tntomipW  by  >  cbanp  o(  vrtod,  *  dtp  <■( 
itnnider,  or  «  cWulag  aiikf  of  the  elandi. 
Wb^  bcconiM  ot  tb«  ItMnuMc  mimbH*  ol 
Mia  thM  dewwnil  to  ibe  *m  ortf^  mcma 
IiU  n«vor  been  found  out.  TbejiMC  budly 
mbMd  fnitn  llw  hwnl*  the;  htv«  Mt ;  fet 
BO  ono  hu  «ver  Men  ■nj'aftliaRiMuitiag. 
Ik  flu  *pnng,  bo*«Ter,  Ifao  jwof  kU  oomo 
up  the  river*  b;  inilUon,  kMpliig  tiote  to 
tbebukfMidnrlnuBliig  iKelmoMMUdGol' 
oaa.  Tbejr  will  (onnaaiit  ahnoal  m;  ob- 
'  fiMleierM^iigwhercnr  there  b  u>7  moiBl- 
im,tkToi^gnua^ead«>erMonee«iid  lim- 
'  ber.  ncM  "o^tMn-  bit  tbroogb  on- 
i-weldtp;  and tbet)a)rdTcn,ebcUMluEe 
u  danihig'«cedb»,  Ha«d  to  be  aeooped  oat  by 
the  buckmfnl  %oi  applied  to  ib«  Imd  for 
Bamra,  bakid  into  eakc*  for  inc«,  or  uiod 
a*  food  f  c«  fAglt  until  m  Mt  >••  piu«cd 
prohlMiIng  iholrdwuiMilia*.  The  faet  that 
<«b  itiK  hare  onte  gWM  down  llie  riven 
naT«r  rttura  !•  aucttcd  poritlvttf  bjr  all 
wba  bare  obMifod  iben.  Hie  quealioB  b 
IbcD  In  order,  Hov  \»  tbo  mipptf  in  flio  riv> 
CM  kept  up ;  and  how  b  It  that  the  Cfb 
found  Inihcrlrcnarcot «  largeiUe?  Tbe 
oniiicr  li,  thai  ;oung  eels  arv  produced  tn 
Uic  riv«r«,  uid  Ihu  cell  art)  M  nosMroaa 
th&t,  aUhoiigh  imnipnic  numbcn  leax  the 
rivcni  very  year,  rel  eqiullf  Immcnn  nuB- 
b«ni  remain.  Tlic  mi^rationi  ha**  beta 
goncrallj  anpiMaal  to  b*  for  brcfifiii^pu;^ 
poan;  but  there  an  rcomni  forb«()eting 
that  brcedbi-  taka  pbee  in  the  river*  a* 
«*I1  ••  in  the  ata,  to  that  lUi  alone  fan  mA 
Ki|ilain  ihvni;  and  it  bu  ben  a^^fMad 
that  ihey  arc  a  kU>d  «t  mramtnit  Hko  thai 
ot  bcoa,  Impellrd  b)r  oierat  at  UBiiben, 
NMwalbl*  alllna  thai  tba  eel  b  an  oripi- 
rani  anlul,  aMd  AM  H  dcpeaiti  It*  ipavn 
an  vtbet  deb  dc^  asd  polMl  lo  tin  pntetic* 


ot  fpaws  and  milt  ia  U  u  rrveabd  bf  tba 
■aMTDseope ;  Imi  tba  eel-Gahera  aad  ad** 
ten  dectar*  thai  it  b  *n1p*ri)a«i  "!)■ 
tlicjr  have  oooitnilf  opcotd  cdt  in  IMc*- 
arj  *bicb  bare  hem  f sll  of  minaw  l<b| 
ecb  (Mt  patMllML  *nil  ihal  in  a  lab  of  adt 
jDung  one*  h«v«  btm  (ovnd  In  ih«  onnb* 
that  *ere  Mil  tbere  ovemi-bt.  .  .  .  Ttmt 
their  own  m>rd^  tliore  are  tbowmd*  b1 
IhooMDdi  of  edTrr  all  allr*  ia  ite  bed* 
dC  Mb  cut  epM  in  Febfiuuj." 

DMICtn  tnm  ladatlrial  Dim— 4  pa. 

jtr  <na  i«»d  b<t  Tr,  Ilrnri  Kaptaa  bcfiet 
tba  Coagnaa  of  ladaatrbl  Hj^Me.  brU  H 
BoMBiD  Julr,  lSS4,ai  thedttadiiabfri 
is  loduMiiM  a»l  the  MMboda  «f  Rvdbl 
ag;dnM  I«i>ar7  Itmb  than.  DmM  ia  At  rir 
oB  fee  «|i«c)«l  ooBiMeratloa.  fram  te  btt 
that,  baeldN  rttiatlag  tbe  atuiMphm  I*  *i 
iraf  that  gaMuua  bapBtttba  alM  di^  A? 
eifrt  a  tDeclianleal  tctiea  iilMa  braotbb 
oaviaei  *lih  the  r«tplmtor7  and  d%i»dw 
ajMam.  Bt«a  m^m  Ibaj  ars  vfceS;  aifc 
out  toiie or MiaiiilaHy  Irritant  tUttV.'iV 
are  f  oielgB  bodlo*  and  obMrscdva;  ^  ■■ 
alwaja  in  itMigat  td  emrtiug  a  uauaa* 
aitlM  or  eawdng  abraatoaa.  TWf  mx 
iberefora,  all  dnngctMa,  ■htic  iha  ^a(M 
aibing  (ran  iheni  nay  be  varioM  In  Alt' 
aciar.  Ulnoral  du5i>,  vtietlMr  of  Meaa  •> 
of  UMiab,  ai«  the  moat  daageroa*,  bans*. 
bnUta  bvfaie  banl  and  atwrp  and  DtUt  *• 
cat  ibe  HiMwa,  very  ■aaay  of  then  am  tb 
pobonooa  or  catwtie.  Durtaof  oix*ab<(>' 
gtn  an  bM  dangmiai.  bat  (be;  vltiiit  lb 
air,  otonnaaieato  napbawnt  qnaliliai  lak 
if  ibey  are  at  aa  aniaul  natare^  nd  M 
IrttpttaQr  vehicba  for  the  auuTtJfl* 
toteotioaa  gevBt.  Tariona  bmavtrim* 
(ertlona  of  tbe  lUDp  are  oauaed  by  taaallbl 
tbeie  duaU,  anunig  ahirb  may  ■••  (oM*' 
pbthiii),  not  as  prodnoel  lEitcDy  by  (i* 
bat  aa  oftvo  aldmataly  indnotd  by  the  itaf 
aba*  or  drtationtion  of  tbe  tiwus  «UA 
they  fannwdbtely  owatkn.  Tbe  m^^ 
and  BMt  avalbble  iwam  o(  nRocnbfdi* 
it  by  vaaliblioa,  ami,  wbaa  thb  cm  k»* 
ditacMd  a*  to  take  then  a>ay  —  **"  * 
ibcy  ai«  foracd,  h  li  akoot  torarafa  ^ 
will  not  dn,  howirar,  Ui  njy  upia  faMl 
reninatien,  for  thai  will  ai  ran*  la*" 
the  dMta  bat  iaperf  '<•  •■■' 

oinratioD  till  bi  mny.  JJatiMi 


Hm  mon  wiil 
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mon  wiilelr  •menG  Uie  opontiroi. 
Hh  mmtid]'  thosld  be  appSed  to  liglil  diuti 
bx  mean*  of  diiaimra  or  drkoght-AuM  ;  ami 
to  th«  br«<ttr  odm  l)f  mruw  o(  blatt*  lo 
dim  clwm  Bvii.  Ib  caws  irbpra  tk«  duH 
lUair  b  lb(  object  <A  tlw  mmufaclure,  or  la 
(0  bo  ttpptitd  ia  iba  maluJaclura,  the  rerntilf 
la  f»  cundocl  th«  ptceawea  Sn  l-IukekI  n|<i»- 
tstua,  Wh«a  «bh«r  natlivil  it  pr»eticabl«, 
that  duM  ina;  bf  kept  down  ui  nunored  b; 
wawr,  or  Ib*  arlkln  majr  be  nurkMl  iti  ■ 
moinl  coo4iiiuD.  Eoue  ■rurkiuvn  employ 
TD»At  or  rmpimon  u  Breaoa  ol  ioillriil- 
ual  prawdkni.  and  thof  maj'  in  some  pro- 
«•««•  b*  ihR  oiUt  clIScJBiit  iiii>iui>  irnit- 
•M*.  Thcf  u*  liabla  to  i)i«  objccllvn  tlmi 
tliR*  ar*  alvaj*  eumtiniuii  iui4  iucoiivriilenl ; 
•ml  frajonUj  tha  workinfin  will  bi>ro'ii# 
Wrataw  afaovt  then),  or  nfua«  lo  bO  bolh- 
•rod  *lih  tbcnt,  uid  «UI  Icsto  Itiran  olT. 
ncT  alMBld  not  b«  depended  upon  wlien 
anj  pnMkablo  nmuu  «t  keeping  doxn  or 
mnoilng  Iha  dual  can  bo  oupIoTod. 

Ciabllas  al   Noale  Cario.— Dt.  J.   II. 

Ortt  gltw  te  tho  "Pill  MbII  OaMm" 

impnudv  IBnMratinni  of  tho  enor- 

I  taflurnor  for  «itl  of  Uio  jtiniliUng  i>k 

iluntint  al  Modic  OuIo,  Uoiucq.    The 

of  K  mj  b*  beat  mdcmood  bj  a 

I  oalcalatloD  which  Iho  aiHtiof  emtm  lo 

oal  ipiDblcr    Hit  cIiaDcoot  lb« 

wa  in  lUrtf-ili  In  taror  of  tho 

I  lu  uuMal  fifau,  after  all  Iti  ci- 

f«ld,  an  $S,sao,iXiO.     ncooc 

nd  thlrt]r-<ii  ilmei  lu  ex- 

I  adAlion— ha>i!  lo  be  aUkcd  In  It, 

1  bwt,  VitTj  jtmr.     •■  It  la  Ihla  fact 

I  eamblcr  dealias  ^Ui  lar^  maues  of 

Ibai  partlir  acooBnU  fot  the  ttnuige 

I  eicrci«(d  bjr  pmbttng.    A  cato- 

lpla}^<3,  wlia  IwgiiK  with,  taj, a  thounuid 

capital,  ttmf  haro  finen«d,  acoord- 

to  tko  doclrino  o(  chaiuM,  thittr-aii 

I pniiadt  b«f«n  Im  loaca  hbcapilal. 

r  loa^  tunt^,  tlM  bank  ro;a1I<r  of 

'UtirtT-tix  I*  tufw  to  miallow  iip  liiit 

and  Umb  he  Iim  ba^I  all  ihi-  rmih 

■Tins  faMn  atunMUlj  •ucofMfut 

t(Crte,  rtck  or  poor.    H«  Ncrota 

liaa  *<  laM  lo)t  hU  Initial  oapiial 

pdid  not  *inp  when  luoccaafal,  •Mdi 

ioM,  vow*  ibat  be  will  b«  more 

I  neii  iln^  aad,  to  owltrtohaw  ibo 


Dbanor,  tefia,  borrowi,  nitet  mwuj  mf- 
bow,"  TlwH!  faoM  de>tn>7  llic  ai^nMOt 
bnnight  forward  bj  Ibo  palKou  of  the  piA- 
lie  tabtv^  Ibal  plopng  at  tbnn  la  mere 
tfr^ghtforwani  and  fairvr  than  private  (tub 
gambliui;,  and  that,  u  bng  a*  the  latter  ]i 
■llowod,  tbofotnifrahouldnot  be  iultrltred 
oitli.  "  At  a  public  ^miu);  Uble  Ihe  back 
rt>7altr  inimt  »«i!ublj  ruiu  all  «lin  pla; 
contiantl^  Ion;;  cuoii|;li  to  bar*  riikod  Ihrir 
capital  th>ii;<*Ii  liiuca,  rven  It  the  plajtii^ 
in  <stTird  on  lionMilf,  If  aucli  a  uimi  can 
be  i»ri1.  . . ,  ttcKular  jianiblar*  ftnd  Ihia  out 
In  thv  long;  run,  and  loam  10  arold  the  pub- 
lic eitaliliohmcnt,"  morllDg  to  the  fpmiln^ 
cliiba  or  formlnK  Ihein ;  and  ihb  U  the  r.i- 
plonallon  of  lbs  brood  of  pmblbii;  elubi, 
caMno)!,  etc..  obieli  rixc  up,  m  at  Nivu,  iu 
|iioiimilj  wiili  ih«  publiD  (pmbllag  Mlab- 
lUhiui'Dt.  "Tlirypmoccdtroroitiatncraalud 
by  it,woiildnoteiiiil  wiihonllL  .  .  .  When 
I  BrM  luliabilod  Iho  Rl>1«ra" (in  I8S9).  con. 
linuea  Dr.  Banaetl,  "th«  Slonano  cambliiiK- 
houM  wai  a  more  jcambllns  club  or  eoiinn, 
which  Mdted  but  liitic  notice.  Kon  It  hu 
tioeome  the  i;nHl  alUaction,  the  tptal  fwt. 
Iltlf  th«  pciople  one  nioru  ar«  going  or 
have  bctn  to  Uonto  Carlo." 

«lntl.ftanog"  P»l«  far  Ships.— Be- 
cauai!  iron  and  ttorl  are  pvoitiarlji  liable  lo 
conoaion  when  imnietMd  in  Mluoatcr,  to- 
ada  made  of  thorn  ntqulro  apeclal  proteo- 
lion.  Tliii  can  bo  nUnx  hj  coTciiog  iho 
mcul  wJih  wmc  olhiline  or  tuale  nabitiuiiv, 
or  the  oiide  of  lomc  moial  clpciro-pojliim 
lo  It  CoujUb  lime  and  Boiiji  are  verj"  cffl- 
oJpnl  for  thii  purpow,  and  ncl  cqunUy  tiM 
■ih«Q  made  Into  a  pnlnl  iiilh  oil,  But  Ihoir 
effi  dcncj  la  deatrofcd  when  ihv;  <«a»e  lo  be 
causlj;!,  or  when  Ihey  ire  ailvraWd  with  ear. 
bonic  add,  wlileli  Ihejr  abtorb  fmlr  from 
tbu  air.  Ms^etia  it  cquallj  elSuient,  ami 
doM  Dill  absorb  drlniui;  ndil-  ll  ilierofora 
makM  a*  p>od  a  iiiaii'r):il  lor  a  palut  br 
could  bo  deidrod,  and,  nioreovcr,  fonits  nn 
siotJIenl  b*«iaon  which  in  Iny  nn  nnti-tntil- 
Inj;  paint,  which  U  proi«ct)  from  ilio  gulntnio 
action  of  ihu  iron  by  I'dlmiiii;  it,  whili>  it 
doc*  not  affect  Ita  iinLi-tuiiliu>;  ijuiilitini. 
Without  Ibc  pTolGetion  Ihua  afforded,  tho 
Inm  not  onlj  tiTecU  the  dtcooipootlion  of 
the  antl.foulliif;  T«int,  but  ll  also  hj  oootaet 
taken  away  Ibc  antltonliug  qoalUka  of  that 
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part  Dt  Hid  [i4)iit  •Mch  It  deM  not  dMOOk- 
potp.  All  o(  till)  ImM  MUl-foaliag  p«iBta 
dcpMd  tor  llidr  tBinB?  on  Mne  ooinpaMtd 
or  ncrCBi;  or  ooppw,  vUk  Ike  aotlon  of 
!rm  b  itar7  mumk  k  giailBCl  «ilJi  both  lfa*M 
mcl^  I  hcDoe  pnf«ct  itolailoa  a<  lh»  (wIbi 
fraia  the  inn  f«  niWM»fj  la  naln  tkM*  at 
tmjivlae.  B«Uw  paku  «r  iBi(aMia  *ad 
•UHoiOi^  Bpiril  aoi  bcButtna  wnldM*. 
pawdnvd  ooko,  uibradw  gr  cmI,  Uoo,  ao> 
imM,  huI  nrion  klBdii  of  riUMM^  Biwd 
M  WBpcndtd  b  oO*,  ksTc  b«cB  fouMl  good 
la  CnUkt  M  tew  dccrao  tor  ihcM  pai|K>*M- 
ZIm  oiUe  iIm  hu  (ooM  (Uglu  Mciiti,  obiU 
n(lImilp>liit,<'Uiib  liu  bMaoMd,  l>  'out 
of  ibe  i|MBiian.  It  b  Iwund  to  glrc  out 
■tMr  a  MittiB  tlnw;  aad,  bHidca,  tbo  metal 
UoMib  [*  uanvdni" 

TW  Tttk-Tne  ud  11*  TIatef,— Ha 
iMk-im  U  fiMiBd  gi«<ring  iiinrioM  pUcM 
tB  lUEut  loiB««,tkratfhkMgioa  iMchias 
troa  tht  %lith  dcgiM  of  untk  laJtiida  Ib 
Jan  lu  ftboui  the  Tn)(«e  gf  (know,  and 
of  wdwIiBnl  uUent  In  loagituds,  bnt  not 
taitkw««MtkMn*««M.  lUTtniMlAdM. 
tat  U  ftboul  8,000  tori  kborc  tha  ten)  ot 
lb*  UN,  but  (eidoni  lwk«  t,000  feet.  lt« 
■KMben  liHh  U  In  Bu»ddo«iul,  «liDr«  it 
li  tiHiQd  In  tpMimm  not  Ull,  >t  tkratioo* 
•Ub(  m  Ugh  aa  4,000  tmL  It  etows  lo 
Bxeapiv  ■  dnwutanoe  which  b  —x^  turn- 
venieM  In  tn4«.  Tlio  wood  la  btU  in  tba 
UgbMi  taiMm  bj  iUp-b«f  14m*,  uvl  ia  pro 
fermd  to  any  other  for  ib«  badEtng  of  trom- 
«lul  tMNla.  It  iMok*  liardlj  uiy.  la 
aoaridoFBd  tb«  atMasMt  and  nigK  dutablo 
Umber  «t  India,  «t  perbapa  of  tho  aorli^ 
•ad  Nidu*  tbo  attacka  of  shllo  obU.  Tba 
qwalilLi  of  the  Ibabor  TOrj  itrMilj  acacnl< 
log  lollia  ehatacter  of  the  aoU  oa  wbkh  It 
Srawa,  aomMimca  ao  nucb  aa  to  Islixe  the 
bdicf  In  diffeicnt  ipedeaj  but  elan  eiam- 
hutiun  ha«  ihoiini  that,  ihoogh  latitUei 
ma;  exiai,  ilMa«  b  but  one  iprdc*.  In 
Jbt»,  tba  g»tenMnw>t  have  eoMrol  of  I.- 
aM,OOD  aera  of  la^,  boiUoa  aair  plaala. 
•hiaa.  <rv>  pUniinx  aod  mlaing  tba  ti*«a. 
nad  •nude  of  tcIUni:,  cbwins.  aad  meaaaring 
the  linUxT  an  earofiilly  rtgdalcd.  rami 
naema  of  coniidnabla  aileiH  oxUi  tn  t«. 
rlooa  part)  of  India,  fcvn  aonw  of  abkb 
apodnima  have  hren  iboira  taoK  tban  100 
fittt  bag,  and  OJ  oad  100  toobca  In  dr- 


OHofaraioe  at  tlin  baae.     One  ot  lb*  < 
wmwa  ot  Hq>p1f  la  Bittjah  Bwab.1 
the  total  art*  of  tjie  weart*  lor«ita  b  I 
a^uarv  nllea.  anil  SM  aquare  iuUm  «m 
added  during  lasi-li:!.    Mmntcn  iba^Bl 
taak-trtoa  wen  girdled,  and  tSCUWI  to* 
at  S,«O0,00O  cubic  fed  of  llw  tinbtt  •» 
•xportcU  dating  tfato  jnar  fnan  lU^oa 
•ad  Maulmain.    The  prioeHial  fonsn  m 
aearlba  Iirawadd;  lUT«r,  wbet««Mera» 
vajBUoe  b  ca«7  aad  ahtthbulldii^  It  p» 
perau*.    A  TC17  fine  pUnUitoo  bu  kaa 
nlabliahed  at  Kikinfaur,  oa  the  rinr  Ikf 
pota,   in  Uatabar,   obar*    100  aot*  «n 
|)l«aMd  eadi  raai,  and  Ibera  arv  mom  itrm 
l,VMSm   ima.    An  Incraaabts  M>m>  (f 
Hpply  b  alM  bdng  darnlofitd  a  Stm. 
Aeoordlag  lo  Coloacj  fteddom^  lb«  p<«» 
ot  Uak  la  tctt  npid.  cob  pared  Mlkaiif 
the  <>ab.    The  Knwth  in  ibe  Baplii«  Otf 
may  be  •raicolatad  at  aboat  ow  or  m  oM 
teM  a  jvar ;  bat  atier  tblrif  jeiua  Hkfm- 
nena*^  acedaaUd,  and  an  Istaaaat  (f  hi 
ceblu  foet  baa  aevetiuica  been  reoutU  a 
•  r«ar.    SettnlMbertreo,  bat  Hula  kicM 
aa  ;el,  are  Bentkawd  aa  aearly  aqal  It 
lalae  l«  Um  leak.   Tbe  lakkg^,  btrita  W 
big  a  thai  lo  it  in  alao  and  qadif,T#^ 
Mtaea  lb*  advaaiaiie  of  h<*m  tatUir  k« 
bf  artiUcial  means.  -  ^^daa- 

berglc  tatr  a  kg  of  it  1.  .  ..J  teak 

pecfcetl;  aeuad,  la  tba  •  iliti  ij  T"  •* 
the  King  otauB.  Tbe  Kd  peina  af  >»■ 
nab  and  TanaaterUa  U  eoa^daad  *^l 
uaetol  with  leak,  aa  U  alto  Ihe  t>iBli.t:p» 
«tUi  It*  daifc-btoaa  wood.  A^tily  li  a^ 
lulled  for  the  Soot*  and  botuun.tiuhU|  <^ 
■hipa,  but  bai  to  be  uaol  *itb  cuppn,  ••■ 
corrode*  irvn.  Jaekwood,  a  tree  li  U* 
aaaoe  faadlj  iJrtocarfna),  fmnkba  •ao* 
celbtri  taarjr  and  famlUirv  weed,  la 
admiraW;  adapud  tor  boat-bnlhUic. 
Aaatnlicntimboraallad  uianb  bdlatall 
Ur.  KmpMa  to  be  Bupeiior  to  all  elhMt  I 
Iba  badiiig  of  antwr-platnd  wpwiji.  «tl 
Ota  not  Im  aplil  by  amj  pataAb  : 
/Vwa  a  paptr  r«W  by  Mr.  J*.  L.  < 

Tk*  Dak-dab^^Aoortt^t  «  lb.  \ 
ficd  r<i««n'*  "Aiuonfi  ii>a  t'auibtli 
Ne>  iMUin,"  aValia  bi  thr  Imlrxf  Tv*. 
Uaoda  •!«  etealalfld  by  an  ofie*'*'^ 
Ibe  dak-iNk,  «ba  appmn  to 
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■inwlt  ih»  fiuKtiiNW  cf  Judges,  polUe  offi- 
',  ftBil  cxreuttoDcr.  Ua  is  dlMfaiguMwd 
I..  I  ..  ■•Kuliw  dtvM,  u\A  bj  fail  bolnMt, 
'irtilag  dD«ii  M  bbahouldon.quiw 
..uv.-4->  bl*  fi<e.  ll  H  iukIo  ■>(  bukct- 
irotfe,  ■(>  ilwt  the  <irMt«r«ui  breatbe  frMljr, 
mA  \»  (wlMcd  Ib  (root  m  k  lorrilila  lac*. 
WliaB  *>)>  pcfson  la  (oniMd  hj  hli  oeigti- 
W  «r  othenriM  bUnxd,  b«  muu  p*r  Ow 
M-<hik  *  nim  ot  mwu;  M  daiMga,  ud 
IbU  «IBm(  p>M  i*  penon  to  lb*  houae  nf 
tin  WcuMd  to  »M  tlAt  all  U  mada  rigbi. 
U  Ibe  Kcu««>l  wfll  not  MUk,  hU  bouM  1* 
bvmed  or  1m  li  apMnd.  VTomen  uiJ 
cMldna  dm  not  look  at  ihs  iluk'duk,  far 
tor  Uwj  iriti  di«  on  ilia  ipol,  and  tbore- 
(MS  nu  awaj  and  bbk,  wb«MT«r  Uie;  know, 
hon  ilw  peculiar  ttj  h«  niun  to  ^re  no- 
llet  0t  6:1*  appMub,  tbal  be  it  oonin^ 
Mm  mKj  Iw  lolUatcd  Into  the  mjilerj  of 
lUi  olBaa  «ban  tbej'  rtaeh  a  certain  ago,  on 
^f  own*  o(  a  prc*crtbcil  wid,  and,  it  thojr 
da  not  do  tbit,  thoj  mnit  keep  oot  ol  tlie 
oaf  «f  Iba  dvk-duk.  Tbo  InLliatod  must 
B«f«r  aptak  of  ibe  ■ecrcU  o(  the  tayaurj 
oat  of  the  apoi  tliai  1>  con*i^Drat«d  to  It, 
and  lb*  usInilUtcd  miui  not  gd  lo  thai 

Mitin||-n1|--  af  Ike  Slatlil  PtrUd^ 
^^  fMIOtlau  bold  lliai  iha  glioial  plio- 
SHMm  •«*«  tbo  ratull  of  vinncr,  not  of 
CobtaTi  Mdditioiu  of  climate  than  now 
■litl.  Tbar  *i«v«  are  bcleSj  lummailH^ 
bj  M.  WUot,  of  the  icLonllfic  facull;  of 
mtaoi,  Frano*.  For  Ibc  production  ol 
Sla4an  la  Unipcrale  lailtuilci  an  actiro 
wafenWiaw  at  the  c(|<uior,  lo  f  amiib  moiic. 
wa  U  bt  oondanied  into  oia*  oti  ihc  loount- 
■Ina,  b  aim**  all  lUnga  nMouary.  Thu*, 
(ha itaaMltjr oilec p>«doo«d  will  beolthln 
I  UmIu  proportkuied  to  tbc  beat  n- 
iha  aiiuator.  No  heii,  no  cvapo- 
lUlOB  i  M  nO',  DO  gladvn ;  on  (be  oUicr 
hiM^  ibaro  will  bo  no  gliders  if  it  )i  loo 
bM  lor  tlkf  >no«  to  b«  depout«d  on  (be 
lai— Ilia  linii  TUi  va*  proliahlj  ihe  «ie 
bffon  ibe  |[ta«leta  apptsmL  Tbtn.  a*  the 
bnt  of.tJM  «UB  ErwJufllt^  diminifbvil,  an  it 
la  aaipawJ  lo  lia  doioj;  rcgtilarlj,  lliv  gla. 
4m*  ba^n  on  Um  Bountalna,  mall,  but 
pewbtf,  (or  tb*  orapanUkn  at  lb*  eqaauo 
««i  alltl  lollalklj  CTpater  than  It  i«  now. 
flakny  haw oaaUnaod  lor  afaa, Ite mow 


oondanalnf  on  tbo  monnUin-lopa,  and  Iha 
•nn  Uftiag  np  imaraae  quanliUal  of  wBt«>r 
to  be  oondtDMil.  Tlii»  waj  a  psriod  of 
naklmua  fatoiablo  oondllloiu  for  slaciv 
lion.  Than,  iha  ana  tillt  eoallsg,  ih* 
amoual  of  traporatlon  fell  off,  IIU  It 
oraacd  to  afford  tbo  ciomirc  aiipplir,  and 
tiio  Bladers  boeame  atallonair,  then  rclro. 
grade  iltl  (hej  wcro  raduocd  lo  tho  rclatliclj 
lorigclBcant  proportiona  In  nliicli  ibi7  noir 
appear.  Thli  thoorj  cxplalna  tlie  d«poid- 
tloBotgladal  moraiDMlalbomldalof  Ira^ 
fi^ni*  and  a  lUrdliorranoan  nKetallon ;  for, 
wlilla  tho  |t;)udiitii  wcra  cilonrfio  In  conae- 
quencc  of  the  iainicaM  prtdpllatlon  vnrf- 
nhcM  bat  Inunedlatoljr  upon  Uieni.a  nmer 
olimaio  pr«T»U»iI  than  l<  now  cnjojwllalfao 
aama  rt^uni.  Tliixtbrorjeipliunaalaoho* 
Arctic  animnl^  fiiuling  auitablo  ooodltiona  at 
«ri»leikco  lu  llic  glaoiatod  dialri«ta,  oama  U 
bo  niud  up,  ai  b  ihown  bji  thrir  itpulna, 
will)  tbc  hcrbiroToua  animala  of  mtldor  cU> 
male),  which  wore  aapareWd  from  Ibem  onl; 
b;  a  lino.  Tbla  theory,  unlike  all  other  lh». 
orii-a  of  iha  gladal  pniod.  don  not  lequiro 
Ibo  auppoallioa  of  any  lattrruption  of  (ho 
ropilar,  normal  onlorof  ctimatio  datolop- 
awot  and  aranta. 

Ailt  aad  Cartoa*  la  ?(«w  Calaaa.— Mr. 

Coutta  TrottT,  In  a:i  ml'lrvui  livdiro  thu 
Rajal  Ooograpblcal  t^ocdriy,  ttatod  that 
wlitlo  Iho  )>oapla  of  Now  (luInKa  ara  ntll 
la  Iha  "Btono  aitr,"  their  artitilc  lacultj 
la  1fMng^~marC<3',~MpccI>Ilf  atnoniK  tho 
wciihrc  trIbo<.  Thla  la  aliown  conaplcuMM- 
\j  In  tho  cirf«il  ornanmiUlion  ol  Ihcic 
nooaa^  boUM^  implomonia,  aud  wnponi. 
Thalr  taataa  ara  further  loon  lu  ihn  habit 
of  adorning  thcmMiltea  with  Oowora  and 
leave!  —  of  crot<;)iui,  dtaoicnat,  coleua,  be- 
gonia), Mnil«t  htbiicui,  and  tho  antio- 
ac(4it<d  clauirtu.  Thj^  .u  m]fn  aliro  lo 
the  adrantasei  of  tnile,  tho  Irlbei  on  l£« 
woBl*m  cDut  hadog  lor  ccnturic*  been  ei- 
ohangtng  tho  varied  producU  of  llie  ooun- 
tr;  with  the  UaUp,  ttushln,  Chincaa,  and 
otbe)*,  tor  oation  olotbi,  Iron  and  toppt* 
wiTM^  knivca,  bcada,  mlriDtn,  inJiRO,  and 
amok.  In  conducting  tli«ir  inland  Irado 
amonj;  (hem>ei»c»,  the;  awiimc  Uiat  jnUr- 
tiltial  war  i<  llie  normal  o('nilUion  of  man, 
and  aJopt  iogcaiou*  darivca  to  niltigilta 
iaoonrcnlonoe*.    But  arcn  tho  plan  ol  tot. 
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Um  ftptrt  for  *Mh  liUI-trib*  In  &IlotM4 
MbiIoo  m  dw  eoMt  k  wM  tim»jt  mtw 
•Ip  Cor  lb*  araUBMe  of  coHmwia.  TIi* 
pMfila  o(  (be  MMtbcMt  ptMlnmlB  mdta 
iong  TCpgM  (0  tbr  wcit  of  tk  OdU  of 
P^ia  far  n^  la  nnoga  crmtt  «aatiotMl 
of  Mvtral  oDoc*  lulMd  U^tlwr,  *Hk  ■ 
hoiia*  al  f^di  rnd.  Bach  Tilli^  or  tUilricrl 
«tMi  hu  U>  tn4*«p«tlBllT,  M,  tor  tiani- 
jiU,  for  pai(«i7,  or  for  onoo*,  or  ilidl  or 
oHio  onunuaUk  S*li  l«  la  gnax  dnrumd, 
«q)ceUU;  In  the  tntcrlor,  ■hitbn  Ma-wkUr 
1«  ■ontdtiDca  oarHml  In  boUawad  bambow; 
or  Hit  b  obttlnod  b;  boning  tbo  root*  of 
ti«e«  wbldi  ba**  grova  la  ibe  Mil  iraUr. 
Tho  pooplo  la  Diott  part*  ara  »MllrJ  «gri- 
ohdufaiar'Ad  sitil,  |*uilhU}wUh,^« 
hdp  j^  trtlidal  -Iw<B»Bm,  ■!!  itT  awal 
pkiua  of  tNplcal  Padtte  aaliura^  moat  o< 
■UA— vtA  ptitbabljr  lb*  Indliloaa  of  Bet 
<MlBe  igiituhare  i  mciu  m  be  of  jUlalic 
origla.    Anjr  one  iDax.s{sir  *di 


piece  of  Uad  "iihin  the  terttioij  of  bl 
li^,  but  ihcj  hiTc  a  nrong  aoMt  «f  pA- 
ptletonUp,  rreo  of  ibc  fidUtcca  in  the 
foiVBl,  Hid  of  Ibe  fiih  is  thtar  o«tt  alrtaiyk 
orlllHr  oim  tnct  of  coait.  Ibe  aMlal  aad 
palMotl  orguiuaiioii  of  tbo  pMfile  b  quit* 
twfiimnUrj.  The  dii«fii  bare  but  llule 
fowvr.  I*partmt  nuUten  are  aettled  by 
Uw  aatenbtf,  mi,  ortnr»fae,  entj  taaa, 
bcjoiul  omf onmg  h>  «ertaiii  lOTihJilwil 
OMMni,  la  ■  U«  U  faboieV. 

B»«  ta  IlTt  One  nnadrfd  \tin. — Ko* 
tolh«acaiturT*ndETO<ioldgraeefaByaN 
dlaraMoil  ia  a  pmnphlet  luulcr  that  tiik 
neoid;  pufalUwd  by  Dr.  J.  U.  Pccblo, 
wbo  appeal*  to  bate  tailli  in  Ibe  praoti- 
unbilii;  of  both  bit  propoaSlkaa,  Bneoem 
depends  upon  Dan<r  elsntniU,  aomg  the 
Booal  laiL^'btt>  of  wbicb  ara  air,  alctp,  food 
and  drink*,  aad  clothii^  W«  noil  breathe 
piira  air,  aad  brMtbc  deepl; ;  not  be  afraid 
of  Dlgbi-alr,  an)  Ret  aa  bocA  of  our  air  ou(> 
oT-doon  oa  no  ran.  Ai  to  i4t«p,  "  I  taj." 
aaj«  Dr.  P«eb^  "  to  mj  ffitod*  «)■)  pn- 
lianuii'getap:  pc  opat  llTao'ctodi  in  the 
mocBing':  aadt  net  than  the  •tanpl«.  If 
the;  «*al  mox* alccp  I  my,^UktH;  take 
•U  you  aaai ;  take  eight  boar* ;  lake  nise 
boon;  tclicUn  bour*,lf  yom  cAowc;  but 
take  Ihem  in  the  aarl;  hooi«.or  ni^  father 
ihu  bf  d^Ggfat   Dm-i  laauh  Kninn.'   U 


jaa  pt  nagrr,  t^e  a  faalh 

Md  llMf>l  if  ll>«  nrld 
UIra  alaep ;  Lf  jom  are  d, 
nwlanled,  tak«  a  t'm^,  aousd 
wakings  voa  will  a&d  tliU  all 
la  •mQi^"  For  diet,  tho 
tarinoMoM  «jMem  U 
drink,  water,  >birii  tihoolil 
frMtf  awl  f rvqueail;  twtaMe^' 
cailag  HiMin,  Ua,  eoCao,  etc., 
bImo.  Tha  cfatUBs  fbould  al 
ranged  witb  a  tfev  to  prol. 
fariaHeoa  el  h^t  and  oold,  and 
other,  and  •ho«U  Dot  ba  albnd 
hi;  otf  the  fuactLunt  or 
bod^.  Dr.  Prablea  thiska 
bo  good  la  aedtdtica,  not 
that  U  urged  aplast  tbefa- 
«tiicn  en  bfglaac,  and  Mja:  "TT^ 
•en  no  petlal  wtaknuana, 
ltd  bfaod-polMnu  or  haraditarj 
If  then  were  no  ancUna  cCiaalk 
if  tbcra  am  no  Tfelaiica*  of  tbt 
mental,  and  muial  lair*  of  God, 
woold  be  quite  naoectsaarr. 
lional.  pnic«lcal  men,  w*  mast 
baingi  pneitrif  m  *a  find  i 
Sad  uaar  of  thion  wreicbodl; 
badtjr  cand  for  in  infancy,  mwl 
in  Alldboed,  wickoll  j  tenipi 
bi  taaabood  frtiiumilj 
pdliiig  UOTfaa,  and  the 
of  the  Wtsleia  prairiea. 
human  aia,  acbn  and  palM 
an  ab«o)atal}  naanidable,  mJ 
wtaadiw— awifidnal  remcdie* 
•tiMled  and  wiaeljr  o^iniiiUirtQd,  aW  | 
lire  MMMidMi-'  nnatlr:  "  Bierdw  ( 
tl;  toaaid  all,  control  your 
;^ur  apiwtiUh  Derelop 
cirotand  paanfnl  apiril. 
the  nilu  Of  b««Ub  1  .  . 
CDoaUuitioo  to  aian  with  «m 
life,  jno  loa;  eiall;  lira  a  fall 

Do  lualiM  CoKdartan  i 

Bhig  I— A  boiue  in  UntcbUtl,  i 
vaannickby  ligbtatogand  bwBidl 
mar;  and  it  wa*  Mggeated  tbal  i 
•trok*  had  bam  iaiiicd  b;  ■  tot  if  | 
ifaal  *a*  iiornd  ta  tba  aUk.    K.  I 
•liaakiag  In  lite  FtWMli  Aurfw^n 
of  Ihli  iugit««km,  ranarkMl  I 
pfcaenoo  of  Brtal,  wUbou 
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:  tut  likto  aaj  malcrUl 
iIm  Bghtdltig  ((«m 
,  Dms  Ibe  boDiH  «lll) 
vrilhowt  lighnung- 
■towld  b«  In  gTMt 
die?  ate  eol  nnirk  o(tt» 
i  Willi  tll«  rooK  The  pn»- 
or,  night  iacreufl  the 
kfter  the  liiroM  bad  bc«D 
t  we  pkee  ■wwbuilihto  tub- 
n  no  oaBducdng  mrfMCB,  It 
in  to  take  fire  whni  u  «leo- 
t  paned  ikrougk  it  (rom  oao 
tiag  mHioa  Id  the  other.  So^ 
louU  strike  ■  houM,  It  would 
a  taj  taatatt  of  meUl  urithi* 
nd  Ignite  ofaaiteTur  oombutti- 
paated.  In  riev  ot  tliif  fmct, 
KMnt  Trr7  eil«D«iTD  um  ot 
M-oonMniiitiai,  tlie  pruviglun 
I^Hpn  to  dirtrt  clectrScal 
^^^^aitible  parU  of  lb« 

^^E^DioN  bnpwiant  than 

Icaale  ar  Cataitt  Uartl— Ur. 
'OImh  i«  of  lb*  opiniOd  that 
anvMKQ  ot  the  glowiBg  tirt> 
[ainit  the  ralidilj  of  the  it>\- 
for  tlml  dutt  inimt  have 
>,  or,  if  HO  uiucb  «f  ll  bu 
in  the  alioaiph«iv,  it 
a  lu  pnaance  more  pui- 
sne. The  two  allenia. 
tUt  one,  vorthjr  uf  neri- 
aie:  1.  That  ttiu  earth, 
a  lai^  poniun 
ha«,  ia  the  toant  of 
(paca.  PMMd  Oinugb  a 
la  uMaorie  diwt ;  nr, 
aoeuni  of  uguv- 
io  the  upper  ra- 
b;  inot«t«ad  Mlar 
la  fator  of  the  mete- 
■latament  of  t.  Uaoicinl, 
iafi  in  Ftbniai7  and  Marvh, 
B  glow«,BecoapaBkd  bj  rnin, 
J  remaifcaUit  he  o»lU<clvd  at 
kbria.  Bone  new-falUn  rtd 
HI  eiaminal  tind«r  tlj«  micro- 
■to  condit  of  ^n,  qiiarti, 
loljhodiic  nTSUl*.  Analrti* 
agaetic  Iron  «bd«,  (Dlphnrif 
D  a«U»,  tlHca,  «BldiUB,  uag- 


atainm,  aluaDlBom,  alckal,  and  aiainlawi 
ferric;  and  inani^noui  ooldca.  The  dtut 
did  not  oome  from  Etna,  because  ibe  wind 
«u  blowing  In  the  opfKitlte  direclko,  and 
Etna  da«ta  are  black  i  nor  frooi  the  Sabata, 
bcoatiM  Sahara  duxla  eoniatn  no  iran. 

OruiMli  Palrttlnr.— The  ctiTtiiite  and 
anil  «f  Paleetlse  mm  ■ell  mlnpted  lu  iHi.-  t'liU 
(Iratlon  of  the  ora«^  whirh,  >crontliiK  to 
Coninl  Uerrill,  there  (utTer*  f  n>cii  no  itincuMii 
or  patajlica  of  an;  kind.  Tbe  lri'i'«  appcu 
to  Bourith  bo*l  OMi  Ihu  tea.  auJ  tbe  otaiigi-- 
ffrotM  are  for  the  nioM  part  near  Jaffa  and 
Gata.  In  JatTa  Ihero  ate  S*«  bxTidrvd  gxt- 
dan*,  of  whbh  o&a  bunditd  and  fifty  an 
laakadaa  RrwidiM,*!!  iheRardfoe  together 
ooDMlnlng  about  SOO.OOO  IrfP*.  The  tnsa 
arc  act  about  flfmn  r««t  apart,  nhito  (he 
ground  between  them  I*  planUd  with  nuialJ 
fmils  or  vcRrtablni.  The  aacct  lemon  ti 
oted  a*  the  utock,  and  the  vaHetj  of  aran((* 
dadrrd  !■  grafiod  upon  it.  Tho  treea  are 
waierod  ever;  week  in  the  lummcr,  at  a  eou 
per  Maaon  of  about  one  fifUi  the  value  «f 
the  crep  in  gardens  ot  the  fint  claia.  The 
Jaffa  omngea  proper,  the  onlj  kind  export- 
ed, arc  oval,  ur  Iciuoo-Etuiped. 


NOTES. 

U.  DoxETKO  hna  aumtnarixed  tho  reanlta 
of  (orlj.aii  year*  of  obacniuioiu  on  earth- j 
i|uakr>  In  Chill.    Tlicj  ur  more  (reqn 
In  the  norlhcm  pftrtof  tJu)  cuuiilry,  abrre 
there  arp  no  vulcanova,  and  the  Andes  are 
nftei-n    thoiiiiatid    feet  high,  than  in  the 
■outhem  pun,  where   there  are  colcawMi; 
and  the  mountain!  areonl<r  a  third  a*  bleh. 
Tbo  effect*  nf  tho  ahocka  on  bui1illiij{i  de- 
pend more  on  the  nature  of  the  nil  than  «aJ 
the  Ttolrnee  of  th<^  iipasnia.    Tho  •ra-pb^l 
nompon  arc  of  (no  kinds:  local,  or  oadtlabj 
ID);,  when  Ibe  wilen  retire  lo  bcjraad 
lowcut-wilrr  mark,  lo  return  In  waTCa  a  haoil 
drcd  feel  hlifli  bi'tttiiiK  iijinu  ihc  oaaai  an4l 
dninijint:  vvvrfiliiiiK  l)i"r  rcaiCb  ;  OT,  wbvaj 
the  abooks  oci'ur  at  a  divlaniv,  the  waMtf 
runa  aloae  the  coast  in  a  grand  wave  idti 
out  nreiiouily  iviiring.    bi  the  morcaevetal 
earttuitokr*,  whfn  ihent  are  MVaral  abocka j 
in  llir.  iiaine  itaj ,  it  ia  grnerall;  the  aeoonA] 
or   third  one   that   produce*    the  peatcavl 
deatnictiucL     The  destructite  uffeeta  of  ani 
earthquake  are  ne'er  a.i  considerable  in  ib«  ] 
inlcrlorof  a  mine  a*  at  the  aurfaco. 

M.  QnsKTijiPiDLDiiuiMkor  tbeFh<rtl- 
ml  ScctMin  of  tbe  Fraich  Acadeiujp  of  S«> 
cneM,  died  after  a  vo^  ibort  lUneai^  aboai 
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Ihe  tit  Ot  May.  He  «u  bofn  is  UlT,  ud 
.  lad  been  ■  ptofftnor  in  Iho  Coll«p«  <d  Cb- 

«n,  Suniulu,  will  Boutten,  tad  •  Totacitit* 
I  of  Ihn  Acwlcm^  iloM  I8TI.    H*  <nu  lb* 

kutbw  at  WTcnU  valuftb)*  ptpcm  on  lb* 
'  Im  o<  n<B*ni  hoM,  ih«  palirtaOMi  «tf  lb* 
^oalortBa  n9*i  "ba  kMnt  LoU  of  iiqiMOum- 

por,  etc. 

U.  Ji»x  ■llrlbttlp*  ItiDcoid  nlshU  uawl 
In  April  uul  Hay  lo  ih*  Utt,  ■bieb  he  d*- 
<  duoM  from  the  eiperiB«aU  (it  H t.  Otaiaher 
•nd  Other*,  Ibu  the  nlnimuiB  el  (apor  In 
Ae  ■tno«ph«tv  prevail*  then,  the  »4ainiini 
behiK  In  Augun. 

H.  Bdovuh  Hicni,  «<  Uanwlllta,  b« 
I  caU«<I  •il«ntlai  lo  a  new  pro*p««ti(«  •onree 
et  fotu-prriba  in  Ihs  Smiunmttmtmt  Par^ 
'Ui,OI  Hania  Partn,at  the  aiMrior«[Af- 
tioa,  fi«m  the  •enb  of  ablch  tbs  natlToi 
klroMjr  oitNCt  a  kind  of  botWr.    Thn  plant 
poaoMMi  nui>7  ailnnittCML    It  i»  Tt>i7  wide- 
ly dJffoMd;  H  will  cniw  appanntljin  the 
^tawu  dcwrt,  graiellj  aoil;   it  tnaturKi   in 
four  jear*  ;  tm  it  U  DinUablc  to  a  certain 
cMcnt,  lo  natlte  iwte,  aa  a  food'pIuiL 

U.  Ditvi.trin  hia  been  inqubinit  *hr 

thm  i*  >o  much  sulphur  lo  Mone-«oal,  and 

wli^  there  It  H  IJIIlo  of  fr«n  alkallno  car- 

bonatn  In  the  aahcf.     For  iliat  purpoM  h* 

baa  analvMd   tha  mrriTiog  rptriea  of  the 

!  fknlliM  of  the  oMl-planis,  panleolarlr  the 

SqmnlMiar,  and  hai  found  In  then  s  neater 

than  the  udisl  proportion  of  lulphuric  add. 

Uonco  lie  ilcitufn,  ■■   the  tmmvn  to  bi« 

,  quMtiona,  that  the  («*l-pl«al*  wm  more 

•  bigUr  charged  >ilJi  milphiir  thmi  moin  exiit- 

faw^>l>tai  nud  tliul,  for  thnl  rcuon,  thdr 

■HuIiM  eonxitucnti  auumnl  the  tciroi*  of 

n^phatw  Innicad  of  csibonatc*. 

Titc  chlicntT  e(  a  mnnufaeiorj  In  Broih 
lati,  about  Sf ij  trot  hieb,  li  made  of  prvannd 

Caper,  a  mbaianos  which,  It  U  rvmirkcd. 
M  aiinott  perfect  powers  of  remittance  to 
in. 

V.  Aumxt  Hoccnn  ban  taken,  at  the 
Ptrle  Otnerialor]',  d[ttingui*1iiliU  phMo- 
Kraphs  of  aiara  of  the  tourtnoth  niegnt- 
lude.  On  ■  pUte  about  ten  Inche*  *r|uaro 
bo  hu  photoitnphod  a  Add  of  about  five 
degroea  iquare  nn  which  ere  *ho<m  1,700 
Ran  of  bBlwocD  tl<o  flfth  and  fourl«anlli 
negoitudeo,  equallf  clear  in  llie  edges  and 
(bB  center  of  the  piclurv.  Start  of  the  flf- 
teenth  mai^ltude  can  be  dUtemed  In  the 
l&emllvM,  but  the;  were  not  clear  enoii|ih 
f  tobetnnercn^  to  the  paper.  Il  in  eoti- 
natod  that.  If  the  ttan  ari  dlatrilinlfd  orer 
the  whole  ffcjr  OA  lliicVlf  at  over  tli»«  five 
depeM.  then  the  loiai  number  of  ihem  la 
1(0,100.000, 

A  caiiHi««i03  of  hiqutrjr  t«ep«etltif  the 
I  cuthquake  In  Uehia  of  July,  IKRS,  appoint. 
had  bj  the  llallaa  OoTcnuBonl,  liat  nporled 


tbat  ibe  Bwnbw  of  Ttctini*  of  tfaa  c(t» 
Irepho,  not  oonuine  mere  oofrtwiMi^  «■ 
]l,0f5,  of  vbom  iJtTa  were  killed  ordMh 
tbe  boapitaU.  and  ~02  wxro  woimdtd.  Of 
tbo  673  dwellinci  In  Caaanikdela.  MT  an 
*boll7  doMrojed.  and  oalr  one  wfco^f  » 
CBpod  iB>vr7:  of  th«'*,MOiahabibMietlki 
town,  I, tMxro killed.  AtlfcbtaMnOt 
■hocfci  were  MronE.  bat  immtIoiu  bars  m 
done,  Aoeoatmocnlloa  waa  provided  lAw 
the  diMiler  for  »,«)U  unbouNd  inhihiwli 
of  the  itiaiid.  is  !u>>  tamporwj  bamcb  gl 
eortvgatod  iron. 

OBITCARY   NOTES. 

riorawnt  FtKiMiNaJmiN.of  AtCil^ 
vfmiijef  edlnbur{:li,dinl  Jum  ltili.iiiie 
fiftj.thlrd  5MI  o(  bia  i^.  He  *u  dWi» 
gidabtd  in  loccmoUre  and  coaauiMiw  * 
cinccriDK  art,  nnd  fai  «Diinc«loo  wtit  *e 
laving  of  (ablo*^  bielodloK  Uie  Cm  tn» 
atlanilc  oocv  UM  pMf*l  lalefnpbr:  Et 
BM  made  PieleMor  uf  En^neeriag  'a  tA 
ftr^ly  CoUme,  Londoii,  in  IS^  and  'a  <i* 
l^anvniij  of  Bdinbarcb  ihieo  t«*r>  liin. 
He  hu  written  •CTcral  paper*  In  ttdM» 
lag  and  clectjtcB]  rdeoee,  and  wm  Ur*  *•' 
thor  of  the  aitlclo  oa  "BridlM"  !»*■ 
-EnejdopMlia  BtiUfinte." 

Idcimtiiixr  TiLLT,  lb*  leader  ot  ewrf 
the  German  W»t  African  niplnriin  m|* 
dltJous,  bai  tcMiitiy  died  in  the  t^kmngta 

Hn.  AtJCdmitR  (?no&Li..Owralor«(  ita 
Rmiih  Inttituie,  Stirliof ,  HkMlaad,  it  dNi 
In  Ibe  Mveaiy-tetealb  jreu  of  lu  •«*.  B* 
WB*  IbF  salhor  and  illuitt«ler  ol  'KiUn- 
prialeJ  Ilrilith  Sca-wceila." 

Mn.  AtlXikKtiia  M[*nuT,fonnerl;<flh 
CnnaclJun  GvoIpKicnl  Suitct,  died  in  lt> 
early  pnrt  of  lbt>  yttir.  ife  wai  bora  in 
)^iWd  in  IS!!,  and,  after  Mrtinn  In  <i' 
BWtiiiii  Naiy  for  Mveral  vrtnt,  wroi  loCu. 
ktia  about  1637,  U#  ww  invited  bj  Ht.V. 
E.  Logan  to  Join  Ihe  Keolo^cal  rarvc;  et  tbe 
prcrvinoe,  which  w»i  aboot  tobebtguik,i»l 
notinfi  no  ptwvioua  knewledfn  ol  thi  fi- 
moo,  qoaUHod  blmaetf  for  Ibe  woct  t?  if 
cial  nudiw.  (In  the  vurvev  he  mu  itb 
and  cllilieDt,  and  eupetimetidnt  ■  UrerfUl 
of  tbe  work  for  Iwcni^  rai*.  He  W 
cbargc,  from  IB«S  to  1  B».  of  the  (wlMkil 
luneTi  of  Kevfoundland,  tbe  Mrilatad  »■ 
poru  of  ohieh,  publbbtd  lo  18SI.  are  ov 
chief  wurco*  of  infonulkm  on  that  nb- 
jed. 

Tb»  Ree.  T.  W.  Webb,  ot  HertM 
En^rland,  aolhor  of  "CelaillAl  ObjcM  B" 
Common  Teleaoope*,"  and  of  antnereoi  V^ 
dm  on  oboerratioiia!  aMronoinT,  dhd  Ut 
19th. 

TVaanatoniUi,  Pr«feMer  {|(«k,oI<Ml- 
lingtn,  diod  on  the  I3ib  of  Hi]r  IhL 
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(THE  RELATIONS   OF  RAILWAY   MANAGERS  AND 

EM.PI-O'i'ES. 

Br  Db.  V.  T.  BAKMABD. 


^tt^  problem  how  to  secare  th«  most  t^vctive  and  banuonious 

relationship  with  their  cmplojr6i  ia  od«  of  ntpidl}*  gron-inj;  im- 

artancc  in  (lie  mindit  of  tho««  manager*  who»e  dutif-x  liriiig  them 

Bto  ctoce  oODlact  with  the  rank  and  file  of  railway  service,  and  in  uUo 

ing  to  force  it««lf  upon  the  attention  of  investors  in  this  coun- 

I  Itbas  already  largely  done  in  Europe.    Hoagh  quite  generally 

the  real  anderlring  cause  of  etrikcK  and  l.ibor  notations,  among  rail- 
way people  especially,  is  unequal  en  force  raent  of  diaoipUne,  irregnlarity 
I     hi  or  unequal  diftribution  of  work,  debta  iocurred  tbrongb  the  mia- 
|H)rtancs — rather  ifaaii,  as  a  rule,  through  tha  faalt — of  the  opcrattvea, 
^Kdncing  rcHlIcMnesB,  etc.,  their  discontent  naoslly  forces  itaelf  upon  the 
^Hbut^B  of  the  railway  director  in  the  first  ijistance  as  a  tpoffta  qaee- 
RnTon.     As  tlw  successfnl  and  economical  opcnttun  of  a  railway  n- 
'     qmrta  a  c«nain  nnmber  of  reiia&le  Mtrranls  thoroughly  traiRcd  for 
and  skilled  in  their  respective  pooittona,  oonsidoring  the  rapid  ezton- 
aioD  of  our  railwayi,  many  yean*  must  elap«c  before  the  aarploaage 
to  cheapens  thiit  clan  of  skilled  labor  aa,  on  the  one  hand,  to  induoe 
managers  to  relifirv  overbardcncd  s«rvatit»  in  liuny  »oiuoiis  by  dividing 
^thcir  dotlee  among  a  larger  number  thait  will  barely  aaffice  for  current 
^■eeds,  or,  on  the  other,  affords  them  aecority  from  stiikee  and  onjitat 
^^emanda  throngfa  the  preaonoo  of  ttnemployed  skilled  artisans  eager  to 
Rupplant  the  discontrniod.    Meanwhile  the  ncoesaity  of  meeting  oom- 
.      petition  and  reduced  earnings  by  improved  machinery  and  incrcawt 
technical  efficiency  will  eonitantly  enhance  the  importance  and  Tala« 
I      of  a  permanent  and  zealous  corps  of  employes  with  whom  fair  wages, 


■ 


-uirstiona  pcnoul  lo 
"I  iho  wbeet  fonn«f 

lot,  wllPD  DODRtdcnd 

^(1  coni|>liciited  quit- 
-■i  tbe  posxiblo  cowi 
»,  tliat  fvnr  offlcbb  po*- 
and  stockholder*  u 
to  take  tbe  tDitti> 
^,  -a^V  the  moat  favorable  CO' 
■*  ^  OTcrcoming  tUc  timidity 
-  ••ht  Ignorast  and  prcjudiotd. 
«&gei)t  beings  would  not  mA- 
-^ua  any  mviuiirit  vhoM  jMttA 
««ifm  seenifl  unlvnablr,  bat  tk 
wbero  tbe  violent  oppm- 
iH  gcnoral  cfforu  to  uatlionie 
4*j  when  tbe  founder  of  Oie 
for  his  tomorit;  in  a  kindrvl 
umfl&iid  abroad  tliat  onlf  ttmn^ 
>-wal  condition  and  surronading* 
-   L  railway  eer\-antB  be  ot'cunid;  yt» 
>   mwrfr\Mt  la  strowcd  with  maoj  diffi- 
-utuy  arising  from  tbo  absentee  own- 
:<■  ditKonlly  wliich  a  body  of  et«ck- 
tors,  have  in  n>oog»izing  tbe  n«di 
,T^ rating  tbeir  proiH'rli^-n — livings  ■> 
-.  li  Dcar,  immersed  in  puraaitti  tUit  do 
jwiwTOhip  half  of  tl>«  railroad  irorid— 
.   — .-ortainly  knows  little,  and  recka  iem. 
^^    Tnie,  uo  difficulty  wonld  probably  b« 
.^net  in  railroad  securities  to  admit,  in  g^t 
■•■■Mity— even  oeoeMity — of  1>ott«riog  tlw 
■•i-  onerpy.  bonc^ty,  and  fidelity  tbey  ntf 
oirwntol  wilb  any  ^ystematio  tneasurefor 
-*«3lt,  wbicb  apparently  involves  a  coiuid- 
-•wekwat«r"  witit  alacrity.     Philanthran 
-place  in  tbo  bosoms  of  tbe  STtngt 
few  tbink  of  beginning  their  charilki 
^^  Ipaople ;  therefore,  to  enlist  tbeir  pecvsiny 
lor  helping  railroad  operatives,  it  maM  k* 
Treating  the  subject  from  a  patrfjf 
■»t»ifitpty»  our  preat  oorporatiooa  ton* 
^  employ^!  upon  the  mere  payment  of  ca^ 


lee*,  125,000  milea  of  nulroad  •  vtn  a 
■wlM  obuloablc  from  the  bwt  mlnjiMw 
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tion  ia  tho  United  SUMa  uid  9,949  in  Cuuda  ;  the  e«timM- 

groM  oaniiagi  of  whiob  wero,  in  round  numlwrs  :  LTnitod  Sut««, 

^664,006 ;  Canada, 933,(21.707 ;  and  tbo net  profiu :  United  Stotm, 

F^S68,0OI,496 ;  Canada,  »7,t:i26,t!.r2.      lite  year'a  freight   tnffio  over 

tlio«o  lines  was :  United  Statet),  a«0,074,74g  tons ;  Canada,  13,716,462 ; 

vbila    tbe   paMoDgcra   aurit-d   a  tnilo  were  estimated  at :   United ' 

States,  H,7Tt)^t,061.     In  Canada   it   ia  not  given ;    bat  tlio  total 

number  of  paawngera  carried  waa  9,884,.t.'>4,  ngauuit  334,570,7«6  in 

tbo  United  States.     Tbe  business  transacted  over  the  lines  was  ban- 

lied  by  an  estimated  force  of  1,600,000  employes,*  whose  combined 

'eoniings,  whila  unobtainable  with  accoracjr,  most  have  been  enormous. 

Considering  tho  magiiitndu  of  tho  intereats  involved — not  only  the 

ae  of  the  property  ojicrated,  but  tho  vast  number  of  human  beings 

rho  freely  inlniat  th^  live*  to  tho  railroads — and  tho  growing  de* 

ad  for  increased  speed  iu  transportation,  it  neods  Little  ilhistmlion 

■  show  that  their  rosponEibilitie.i  as  common  carriers  are  such  as  make 

^t  of  paramount  importance  to  their  nmnagements  to  secure  and  retain 

!>D  services  of  tho  most  experienced  and  reliable  oitixens  obtainable  ; 

eby  obviating,  as  far  as  possible,  the  often  fearful  oonsoquenccs  of 

ricnoo  and  negligence,  and  promoting  public  confidence  by  tbe 

lowledge  that  tJie  lives  and  property  of  tlwHr  patrons  will  not  be  sub- 

cted  to  unneceesary  hacard.     llierc  are  few  employments  in  tJ>e 

oniitry  more  oneroos  and  exacting,  and  not  any  where  negligence,  Id- 

lexperience,  or  abwa^mindednfles  bas  more  fata]  consequences  than 

boee  embraoi-d  in  tbo  openting  departments  of  railways ;  honoe  the 

sity  of  protecting  lliemselves  against  the  depmssing  influences 

I  which  most  men,  struggling  against  ]>rcsent  or  impending  pecuniary 

Pdifficaltiee,  are  stuceptiblo,  must  be  readily  apparent. 

Id  periods  of  activity  such  olwaea  of  labor  are  frequently  over- 

sked,  wiiilc  in  times  of  dcpretsed  trade  their  eaminga  are  generally 

ed  by  actual  reduction  of  wages,  or  variable  cniploymeot,  to  a 

:>aro  subsistence.     Then,  when  disability  or  old  age  ovttrtalces  Umdi, 

few  possess  reserve  camiugB  from  which  to  draw  fur  tbe  nrrrMifim  of 

life. 

In  the  report  of  tJie  English  Select  Committee  on  Civtl-Scrvice  So- 

i>ranni)atiun,  it  was  stiit^-d  that  tho  dread  of  poverty  had  a  very  inju- 

effcet  on  the  minds  and  health  of  business-men,  artimi«,  etc. 

10  celebrated  Dr.  Farr,  of  England,  when  consulted  upon  the  advan- 

of  remoneraUon,  partly  by  salaries  and  partly  by  provision  for 

age,  tbos  sums  up  the  evidence  and  arguments  in  favor  of  such  an 

Bment : 
*'  In  tbe  first  plaoo,  superannuation  is  a  gaarantce  of  fidelity  ;  in  tbe 
nee,  it  encourages  elBoieiit  offin^rs ;  in  the  third  place,  it  re- 
men  in  the  service ;  in  the  fourth  place,  it  induces  men 
"  Sttlanle  of  Daitel  Siaia  R«lttaad  ConuniwioiKr  ss  to  eiDph94s  la  ih*  Uslud 
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to  rcUw  wlicii  l}K>y  become  old  or  inefficient  from  (my  cause ;  uid,W 
tlic  SrUi  place,  it  prevente  old  fierrants  from  fsUiiif*  into  disfrrecefBL 
depeni]«>c«,  or  distreKing  d«sttltitiofi,  vhii^  would  b«  a  public  »can- 
dal,  atkl  wonM  dvtor  dimirabla  pvnons  from  entering  tho  service." 

It  in  not  alwayo  Iruft,  in  lite  bbtory  of  nllroadN  or  otluT  corpon 
tJoii»,  that  the  one  paying  the  kigbest  wages  is  best  aerved.  Tbc  coid- 
pftDy  Ibat  lA  most  forward  in  caring  for  Ibe  general  wclfaro  of  itt 
employ^,  psrlicolarly  in  the  matter  of  providing  support  for  ihoM 
disabled,  aged,  and  of  long  Hcrrice  ;  that  holds  all  its  oflinab  to  1 
rigid  responsibility  for  arbitrary  or  tyrannirat  exercise  of  puwtr;  Ibil 
conrtncn  its  lovcnt  Herranta  that  they  will  be  protected  ai^nst  injv 
lioe,  evi-n  at  (lio  hand*  of  tli«ir  bigh«»t  official  superioni — will  soon  ob- 
tain suob  praniineuoG  among  the  mawea  a*  will  bring  to  it«  MnioeUi* 
best  material  tfae  market  aSorda,  though  it  give  no  more  Uian— wr 
often  qiiit«  tto  much  as — otbers,  who  regard  their  employes  only  w 
HO  ranch  material  to  be  ntUiiwd  or  eipendod  in  the  inlereeta  t^ 
serve. 

Tbe  writer  faas  for  a  considerable  time  tttndied  tho  rolaliowi^ 
ensting  between  the  managen  and  cmployf*  of  many  of  onr  bup 
oorporatioDs,  and  his  obserrations  seem  to  Justify  the  oodcIiumhi  thA 
vhovas,  in  no  other  buHineits  employing  large  bodies  of  labor  is  tbw 
a  wider  field  for  cnlCiTating  cordiality  and  reciproriiy  of  inte^Ht•t>^ 
twcen  ownen  and  employf«  than  in  raitronding,  al«o  in  no  otbrrbu)- 
ness  (exoept,  perlinp",  mining)  have  ouoli  opportunities  bc«n  mire  a^ 
lected.  Tbe  admirable  ro«ult«  lie  has  <)bserved  following  fvi-n  a  parti)! 
recognition  of  the  equities  between  the  executives  ami  the  rank  lo' 
file  of  one  or  two  railroads  affords  a  glimpae  of  tbe  great  po«ibiliti(i^ 
ca*ily  made  ocrtainiies  by  proper  cnltivation^-of  pommunily  of  initf- 
ests  and  axpintions  between  tbe  two,  ibul  in  nnsettW  times  fsnlt 
prove  invaluable. 

It  is  unnecessary  bero  to  analyite  tbe  cansca  which  produce  ths£»- 
contcnt  and  lack  of  unity  between  managers  and  employfc,  pabfnl  I* 
obwrre,  but  too  generally  prevalent  in  tJiis  coualry,  when  tho  fadi* 
tiona  and  the  t^rit  d«  corp*  of  railroading  are  sogrvat  aa  togiTepo"^ 
erfol  SQpport  to  any  systematic  and  liberal  efforts  to  reach  a  betts 
nnderstanding.  One  prominent  origin  of  the  lack  of  atUchiBtai  U 
corporate  interesls  here  alluded  to  may  be  cited  by  way  of  ponBthWV 
namely,  tbe  eyirtem  prevalent  on  most  railway*  ondor  which  lobori'' 
natc  officiaJFt  may  discharge  thoee  under  them  without  explaasbon  ^ 
question.  Wbcro  rigid  accountability  lia«  been  Knbstitnted  for  loA 
irresponsibility  the  happiest  rcsulta  have  uniformly  fullowcd,  f' 
thereby  the  lowest  ast  welt  as  the  highest  individual  in  tbe  MTvin 
became  assured  that,  while  be  might  be  suspended  for  a  short  tiin*  kj 
the  ererciso  of  arbitmry  authority,  a  fnll  hearing  and  exact  j^"** 
would  ultimately  bo  bad  from  an  anprcjudicud  tribunal ;  while  •*•• 
aaperriflon  over  IhoM  vested  with  Iimile4  aatbority  tuUsraliy 
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era  careful  ftnd  discreet  in  exeruiaiD);  it.     U7  aniform  and  consifltent 
ealing  with  tniMlcm canon,  not  only  is  disciplino  preserved,  but  tba 
|ca]prits  and  alt  otlirn  concerned  arv  made  to  undcretand  that  justice 
pn/y  will  bv  •dmtnuiterul,  wliilfi  lianb  vrilicimn  ukI  coraplaint*  of  in* 
,ci»ti<!c  receive  no  aympatbf  ;  the  itandard  of  nrvice  u  elevated  and 
\\»  rfllcivncy  increased  ;  and  all  fear  of  peraooally  incaniDg  the  dis- 
pleasure of  suporior  officials,  and  the  consequent  curryiu^  of  favor — 
geoerally  to  the  company's  disadvantago— are  obviated. 

Itailroad  companies  iiuL  only  iivcd  mm  »ound  in  body,  but  in  tbie 
eonotry  tJioy  frctiucntly  need  the  moral  and  political  supjwrt  of  their 
emplnyd'^    'niiA,a  mere  wage  fu(<//>ro  ^)m>  wUl  never  develop.    Wliy 

Snot,  in  addition,  identify  the  interMts  of  tbeir  employes  with  tlieir 
Kviif  either  by  that  most  potent  of  all  bond*,  pecuniary  odvaotage, 
or  otherwise  engender  pcrKonal  devotion  to  tbowc  officials  who  aro 
responsiblv  for  tliu  conduct  of  the  service? 
As  a  rule  the  operatives  of  railroads  reside  in  tho«e  countiee  and 
dlstriou  in  vbich  they  work,  and  are  more  or  less  inSucntial  political 
(actors.  With  us  mnjorities  ndo,  and  as  employ^  necessarily  out- 
number tlieir  emploj'er?.  who  arc  constantly  compelled  to  seek  conce*- 
•ions  from  political  bo<lie:>,  therefore,  for  their  own  welfare  ami  safety, 
the  latter  should  puntiio  aucb  a  policy  as  will  enable  tlivm  to  count 
upon  the  support  and  friendahip  of  their  maatcra. 

Mr.  Cbiirles  Francia  Adams,  Jr.,  (tome  yearn  ago  published  in  "The 
Nation  "  a  comma nicat ion  from  a  correspondent  who  concluded  some 
RUggestioos  on  promoting  identity  of  interests  between  railroad  man- 
agers and  operatives  with  the  following  language  :  "The  railroad  man 
who  makes  stiggMttions  of  tlii^t  character  from  tJiv  Wcst^^rn  end  of  the 
line  rvnders  biruself  liable  to  have  bia  ideim  ranked  as  '  Utopian,' '  vis- 
ionary,' etc.  I  have,  however,  been  through  the  mill,  and  believe  that 
»  little  attention  to  these  matters  would  give  our  owners  a  more  xealoos 
auil  earnest  service  ;  would  foster  and  preserve  a  higher  f*prit  de  corp*  ; 
would  develop  a  tttrong  altaebment  to  Uie  lino  and  its  owners  ;  would 
removo  the  possibility  of  etrikea  and  riots ;  and  would  lead  to  the 
fiocuriog  of  a  better  grade  of  men,  which  means  increased  efficiency  and 
increased  net  earnings  ;  and  .ill  this  can  be  secured  at  small  co«t  aod 
with  little  trouble  to  the  IocjiI  management." 

That  such  views  are  not  "  Utopian  "  is  proved  by  the  fact  that 
Buny  of  the  principal  English  and  Continental  railway  oompanics 
hftve  on  various  ocoaaions,  and  with  considerable  expenditure  of  lime 
snd  money,  inaugurated  for  their  cmployi-s  (and  devoted  large  sums  to 
tnsl&iuing)  benevolent  societies  for  promoting  one  or  more  of  tbe  ob- 
jects thfl  writer  quoted  outlined.    Such  action  by  finaneicra  and  railroad 
whflwt  keen  busitiesit  perceptions,  stimulated  by  cloac  cunipc- 
I,  ore  not  apt  to  be  misdirected  or  clouded  by  philanthropical  or 
icntol  ideas,  shows  how  important  they  regard  the  cultivation  of 
sympathy  and  fellowship  with  their  armiea  of  operative 
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tutt^ptikle  u  they  nr«  of  an  nrgnnizntion  and  dioriplinc  an  pM-Tent  kdH 
efficient  aa  digtm^tohcd  the  grmU'ftt  annio)i  of  liiNtor^. 

If  farther  proof  of  the  utility  of  iiuch  action  b  (Ivsirtidr  It  cvi  \k 
hnil  by  observing  the  re«iilt  ftttmined  by  one  of  oar  YaoAvra  tmnk  list* 
— the  managomcnt  of  which  ha«  made  itsolf  promiuvot  in  organubig 
for  its  employ^  protection  againiit  financial  diMreMi  resulting  frmo 
■ickncRs,  acoi^enta,  old  age,  and  other  vicisaitadeH  of  life  and  dnth 
— which  will  be  noticed  further  on—as  aim  in  the  (act  that  snch 
measiUTs  have  actually  and  anifonnly  been  fonnd  to  compensate  for 
material  dtfFcrcnocs  in  wages  ;  to  put  titi;  pcrvieo  offering  them  at  t 
pr<iniitim,  and  ultimately  to  secure  it  the  beat  and  RtcadicM  nea  ai 
relatively  insignificant  outlay. 

But  it  liaa  often  been  asserted  that  corpontiona,  so  more  Ibas  ia- 
diriduals,  should  enter  into  the  philanthropy  btisinees,  and  that  nil- 
road  companiuH  are  not  more  tlian  olbor  entployers  intereet«d  ta  tkt 
personal  welfare  of  thvir  people.  [>uch  aiwrtionH  eonvtPt  their  aothon 
of  ignoranee  of  oooial  acience  and  lack  of  forethought  unpardonahlt 
in  this  adranoed  age  in  those  intrusted  with  the  OTenbadowing  tnter- 
Mts  of  our  great  American  railways.  In  defense  of  such  asserlions  il 
la  ntlegivl  that  individuals  and  c1a«ecB  of  men  are  in  the  market  repro- 
fwntiiig  labor,  and  other  individuals  or  eonibinations  of  men  ^epre!«l^ 
ing  capital  are  liken-iiio  in  the  market ;  that  the  one  is  perfectly  josli- 
fiable  in  purdianng  the  other  at  its  market  value,  and,  wlien  capital 
oeoMS  to  be  able  to  pay  the  market  value  of  labor,  the  other  wEU  nat 
urally  seek  other  purchasers,  and  that  there  the  cintms  of  one  upon  (bo 
other  cense  ;  that  as  labor  li  never  held  l>ound  to  maintain  its  cobmo- 
tion  with  eapitftl  to  the  labontr'a  disadvantage,  so,  irbon  labor  ocwn 
to  make  profit  for  capital,  the  latter  must  h«  allowed  to  ezerciae  the 
nme  right  to  aeTor  their  associations. 

While  as  a  broad  proponition  this  must  be  admitted  to  lie  tmcv 
rallroojls  are,  more  than  mort  other  cmpl"yen<,  intrrc*ted  in  the  pro* 
pority  of  their  employf-s,  and,  like  all  other  ciirporations  whose  woHt 
is  dangerous,  are  partly  answerable  for  the  niLifortuRca  of  tlieir  cni- 
ploylSs,  and  peculiarly  interested  in  proriding  means  for  lossening  lia- 
bilities to  accident,  and  in  relieving  the  Buffering  and  bardidii}M<  caiued 
by  injurieii  received  in  their  6cr\-ice.  In  partial  recognition  of  thii 
principle,  many  indiviihialn  and  eoi^iorations  employing  small  bodi« 
of  labor  continue  the  pay  of  their  men  when  sick,  but  where  large 
massM  are  to  be  dealt  with  such  a  course  would  entail  an  expendltDir 
beyond  all  reason.  As  an  illustration  of  this,  on  one  of  our  Kastcm 
trunk  lines,  the  emplnyf's  of  whiei  nnmber  something  over  twtety 
thousand  (and  several  of  its  rivals  have  more  tban  double  thia  force), 
the  lick  and  disabled  from  all  causes  have,  within  the  writer's  knevl- 
wlge,  numbered  eontinnonsly  more  than  six  hundred  per  annnm  feral 
leant  four  conseeutive  yeam.  Increase*!  remunerxtion  for  labor  will 
not  alone  aolve  the  problem  under  discuiuioa,  for  railroad  men  an>  i**- 
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rbtnlly  iroprovMcmt  aa  a  class,  and  under  certain  conditiona  increased 

lyment  means  only  greater  extr3va;^nce.    Ther«fore,  a  wise  policy, 

not  higher  ocmxtdeTatioaa  th»n  those  of  self-interest,  should  prompt 

lie  nxnageiiient*  of  Urgr  corpor;ttions  to  provide,  even  nt  considcTahh) 

[pttnsie  or  finandal  risk,  not  only  for  the  protuction  of  tli«ir  GRiploy& 

rom,  or  indemnity  for  the  effects  of,  injuries,  l>ut  sIbo  for  Iheir  pliysi- 

,  mental,  and  moral  improvement,  so  aa  to  render  them  oontcnted, 

Jotu,  >nd  forbearing. 

An  a<lminiblc  illuHtraiioa  of  this  fact  is  foand  in  an  inspection  of 
ll«  cotton 'Mpi lining  faotoriui  of  Windijicb,  near  Zdrich,  Iho  most  ex- 
usive  of  this  character  on  ihc  Conliiivnt.     Educati^  in  England  in 
11  tho  technicalities  and  ramificatioQs  of  bis  busiiiees,  its  prcAtint  bead, 
Ir.  Ilans  Wooderly,  baa  cridenUy  imbibed  aod  has  put  into  practice 
ny  of  the  mo«t  advanced  ideas  respecting  commnnity  of  interests 
between  employer  and  cmploy6  there  pravatonl.     On  the  way  to  tlw 
tnilis  one  pAMMcs  llic  hospital  built  by  tho  firm,  a  i>rctty  building  hc^ltbi- 
ly  Kitnati-d  on  a  hill-aide,  near  a  iduirp  bend  in  lite  river  Riiuss,  Kurround- 
cd  by  flower-gardens  and  containing  aocoraraodationB  for  thirty  beds. 
At  present  it  serves  as  a  dispensary  in  which  the  district  doctor  dis- 
penses medicines  and  advice  at  the  expense  of  tho  firm.     This  firm 
provides  neai  cottages  for  over  one  hundred  families  of  its  workmen, 
conveniently  located  at  short  distances  from  their  factories.    Though 
it   employ*  over  *  thousand  operatives,  and  though   it  nintu   these 
cottages  for  only  four  pounds  per  annam,  more  than  one  half  of  its 
employ&s  own  their  own  bouses,  the  lurroundings  of  which  are  mar- 
veloos  in  beauty  and  neatness.    The  work-people  remain  in  the  firm's 
employ  from  generation  to  generation,  and  great  kindness  is  shown 
their  diable<l  and  superannuated.    Though  at  times  cmbarrmutincnt  \» 
experienced  in  providing  employment  for  all  who  look  with  natural 
dependence  upon  it,  this  firm  uniformly  niaintaiiiH  its  fatherly  protec- 
tion over  all  permanent  employes.    All  its  overlookers  are  trained  on 
the  spot,  and  the  principle  of  giving  its  high  positions  to  Its  own  de- 
ring  people,  which  is  strictly  enforced,  encourages  aspiring  young 
Ben  to  took  for  promotion  at  homo  rather  than  elsewhere.   Ilius  a 
ling  of  clannisbness  ban  Twi'ii  eitljiblixhed  which  has  kept  its  work- 
aple  united  and  satisfied,  when  at  neighboring  places  all  sorts  of 
disputes  and  agitations  have  been  in  progress,  and  a  strike  has  never 
oocnrred  at  any  of  iu  factories.     This  exemption  from  all  labor  tron- 
Uos  is  attributed  by  the  firm  not  alone  to  good  management  and 
olisfaetory  wages,  Ixit    mainly  to  the  great  consideration  and  for- 
uce  shown  by  the  work-people  themselves  in  times  of  financial 
Bpresston.    Time-breaking  through  drunkenness   is  unheard  of  in 
factories.     Well-organized   schools   for  the  young  people  are 
ed  onder  the  auspices  of  the  firm,  and  thtirc  arc  also  excellent 
night-schools  wherein  subjects  interc»ting  or  advautagcoiia  to  tho 
l^fperatives  arc  taught  free  by  iattnictiuu  and  lectures.   The  operatives 
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Ure  snpplied  uritli  f<K><l,  olothing,  &nd  other  Doccamiw,  nnd  with 
bj«a,  through  vxcdlvntly  organitcd  ccMrprrxtivo  ttORS,  luic]  « 
Rbank  and  baildtng  uaooiatioo  arc  oIho  in  opentioo  under  gvaninUt 
'of  the  firm.    Th«  Kork-people  are  reported  to  be  rvmarkaliljr  denlf 
anil  wvll  dre—cd,  and  to  show  in  a  high  degre«  the  cffecu  of  comfott 
and  oivilitatioo,  wbioh,considcrinRthat,aa  cotDparc'l  with  thetCn^Iitb 
and  American  atandards,  their  im-omca  an>  rrrj-  small,   '\m  gT«tif; 
evidence  of  the  benvficiat  rflfvcM  of  §uoh  a  system  (vide  toL  i, " 
ond  Ri^iMiTt  of  t)i(>  Royal  CoRimlsuoncrrs  on  Teehni«al  Education 
Another  <-x<!niplification  of  the  |>nutical  wiBdoin  of  wltai  « 
bjr  some  be  clawed  as  Utopian  idcaa  can  to-day  be  found  nearer  bone 
in  the  town  of  PuUmaD,  near  Chicago,  whero  proper  provision  for  6» 
comfort  and  welfare  of  the  attache*  of  the  great  works  ibero  locsud 
Uias  Kcciiro<l  for  tliis  imuiufactariDg  company  the  moHt  skiltful  worfc- 
PsncD   in   their  respective  deparlments  probably  to  bo  found  in  tin 
country  ;  Ibat  wilbont  any  marked  increase  of  current  v^gea  bastiuii 
LB  most  satisfactory  retom  for  invested  capital,  and  built  up  a  tevn 
uarrouoded  with    influences  that   refine  and  elevate  ttic  minds  aai 
Miaracter,  and  pcrmancDtly  benotit  alike  tlic  company  and  its  work- 
uncn-    Abundant  evidence  is  fumiohi'd  by  mannfacturing  and  etlia 
■  eorporatious  abroad  that  paternal  care  and  solicitude  for  tlicir  epera- 
Itives  are  not  llirown  away,  but  tend  in  no  small   do;^rce  to  establub 
rgood  feeling  and  eommnnity  of  interest,  and  that,  instead  of  conflict- 
ing  with  the  cold  calculations  of  business  economy,  snch  care  i*  ia 
tnality  the  prompting  of  solf-intcrcst  best  nntlerslood.     While  ttil' 
^Oads  nor  other  (?oq)urations  employing  large  masaea  of  labor  ran  «iil>* 
hold  their  employes  altogetlier  from  improvidence  and  rtrelilesrarai. 
from  the  consequences  of  tthieh  the  employer  must  generally  suSsr, 
they  can,  by  means  kindred  to  tboae  above  sa|^ested,  compel  tlutr 
people  to  provide  for  their  future  welfare,  and  in  otbcr  ways  cUntt 
their  standartl  of  efficiency  ;  and  neither  tlic  lukewarmnoss  nor  eppA- 
silion  of  the  servant  releasea  the  employer  from  an  obvious  duty  ts 
himaclf,  hix  ward,  and  the  public.    Railroad  corps  especially  ar*,  fiU 
armies,  amenable  to  rigid  discipline  judiciously  applied,  and  where  i^ 
bfiecessity  for  self-protection  is  so  obvious  tlw  joaticc  or  [lie  emplcrtr 
RDaagnrating  and  sn/orctnjr  measures  promo(i\'e  of  their  mutual  inur 
mis  will  always  be  early  reeogoiaetl,  and  opposition  will  be  sposAc 
and  short-lived.    Arguments  and  statements  illostralive  of  tbe  pot 
osoessity  for  the  employer  securing  a  closer  afGliation,  if  not  oqw^' 
ilbenhip,  between  his  interests  and  those  of  his  employes  through  otktf 
^and  additional  means  than  are  now  operating  among  oar  Ainsn'*' 
railways,  manufactories,  etc.,  might  Iw  mullipliod  ad  nmuaam ;  b«l.« 
the  assumption  that  tlio  foregoing,  if  not  within  i:  "  " 

will  at  least  snggeM  what  wUl  be  cooolusive  upon  il.    ,_ 
eoiuuder  the  manner  in  which  aubstantial  gain  may  be  eSr.'' 
laut  cost  and  with  less  risk  to  capital,  premJidug  tluk  diaousdua  wti*  • 
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few  T«marita  aa  to  eome  of  the  Uoublea  tbat  ar«  constantly  ariaing 
adder  cnrrc&t  method  s  : 

^By  tlie  bwB  of  many  of  our  States,  railroads  are  held  legally  liable 
physical  dumago  to  th<>ir  employes,  thoaj;h  resulting  from  causes 
beyond  the  reasonable  control  of  executive  mana^iuent  ;  and  tbc  dia- 
barscmentfi  of  tliOKu  railroadH  wliOMu  lines  trarcrsc  Staleii  iu  which  pub- 
lic Miitimcni  or  the  lavit  arc  at  all  hoitcilc,  on  ncvonnt  of  donatioiut, 
jndgmcnta,  ooitia,  etc.,  for  injuries  to  employes,  form  heavy  and  cvcr- 
iocreaainf;  it«nts  in  tbeir  operating  «x|i6Dses.  In  Kngland  a  workman 
(in  railroad  or  other  hazardoiiu  wrvice),  when  injured,  or  his  legal  per- 
sonal rcpTfecntativc  in  cofv  lh«  injury  resalts  in  death,  has  the  samo 
right  of  omiwniiation  and  remedies  againHt  tbt;  ein]j1oycr  an  if  hv  had 
not  been  a  workmaii,  nor  eDg;ig4!d  in  tbo  HCj-viL-c;  of  the  employer, 
tiiough  lh«re  tbe  law  ia  casrefully  disoriminating,  and  in  eSective  only 
when  the  injury  ia  caused : 

1.  Uy  reason  of  any  defect  in  the  condition  of  the  ways,  works, 
machinery,  or  plant  coniicvtvd  with  or  UHcd  in  the  biisioc^s  of  thu  em- 
ployer ;  or 

2.  By  rcjuton  of  the  uegligvncc  of  any  pcnion  in  th«  evrvico  of  tliu 
enployer  who  has  any  superintondence  inirunltHi  to  hlui  whil«  in  the 
Kerdse  of  such  STiperintendence  ;  or 

■  3.  liy  reason  of  the  negiigcnce  of  any  person  in  tbe  service  of  tbe 
employer  to  whoso  orders  or  directions  the  workman  at  tbe  tjme  of 
tbe  injury  was  bound  to  conform,  and  did  conform,  where  such  injury 
nanlted  from  lii*  liaving  ko  conformed  ;  or 

4.  By  reason  of  the  act  or  omiftiicin  of  any  person  in  th<;  Hcrrioe  of 
the  employer  done  or  made  in  obedience  to  tbe  nilcs  or  by-Iawa  of 
the  employer,  or  in  obedience  to  particular  inatructiuns  giren  by 
my  peraoo  delegated  with  the  authority  of  the  employer  in  that  be- 
bdf;  or 

6.  By  reason  of  the  negligence  of  any  person  in  the  service  of  the 
Vployer  who  has  tlie  cliarge  iir  irontrol  of  any  signal,  puintH,  looomo* 
engine,  or  train  upon  a  railway. 
The  workman  has  not  the  riglit  of  compcnaation  nor  any  remedy 
art  the  employer : 

1.  L'nless  tbc  defect  causing  the  accident  arose  from,  or  had  not 
en  diijcovcml  or  remedied  owing  to,  tbe  negligence  of  the  employer, 

fof  somo  pcnton  in  the  wn-ico  ni  the  employer,  and  intrnstwl  by  bim 
with  iho  duty  of  seeing  that  the  wa}-s,  worku,  machinery,  or  plant  were 
in  proper  condition. 

2.  ITnless  the  injury  resulted  from  some  impropriety  or  defect  tn 
llu  rales,  by-laws,  or  iRstructioos  of  the  employer. 

3.  In  no  cose  where  the  workman  knew  of  the  defect  or  nogligcnoc 
irbich  caused  bis  injury,  and  failed  within  a  rea»onablo  time  to  give 
■ouue  to  be  given  information  thereof  to  the  employer  or  some  |>er- 
^m  inpfirtor  to  himself,  in  the  saiyice  of  the  employer,  uulesa  he  was 
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awaiv  tbxt  tka  employer  or  nob  superior  alrcadv  knew  of  tbe  said  de- 
foot  or  negligcDoe. 

The  amount  of  compensation  recoverable  under  tbi«  act  majrnot 
exceed  euc)i  sum  as  may  be  found  to  bo  equirnli-nt  to  tbe  estinutcd 
caniin^,  during  tlie  thivo  years  preceding  tlie  injury,  of  a  pcnoD  is 
th«  sttme  grade  employed  during  Uioso  years  id  the  like  cmploymcot 
and  ID  the  distriot  in  which  the  workman  is  employed  at  tbe  timo  of 
t)i«  injury  ;  bat  under  our  rarious  State  laws,  when  interivreted  k;  ja- 
nes, the  mcasnro  of  damages  is  usually  severely  onerous,  if  the  em- 
ployer be  a  raiU^mt  corporation,  and,  even  wben  sucb  eases  are  appealed 
to  higher  judicial  tribunals,  tbo  tax  costs  arc  very  heavy.  In  Ger- 
maoy,  railroads — whether  owned  or  controlled  by  tbo  Government,  er 
owoed  and  maui^d  by  oorporutions — are  not  only  legally  oompelttd 
to  aesess  their  employ^  for  the  benefit  of  authorized  relief  fnnds,  but 
arc  rer]nired  to  contribute  thereto  from  their  corporate  funds — gens- 
ally  ill  .-imonnts  equaling  tbe  premiums  collected  from  their  memhen; 
and  eonforaiily  to  this  regulation  is  invariably  required  in  all  the  work- 
ing de|)«nmcnt«  of  tlic  roads. 

Id  Great  Britain,  it  ha8  become  qnite  generftl  for  employers  to  wvk 
release  from  pertonal  liability,  or  from  coack  for  damages  or  partial  b- 
dvmtiity,  by  either  eubwribiug  to  the  several  employee'  liability  \tam- 
anee  companies  or  by  wide-spread  attempta  to  evade  their  reapoiwi- 
blUtica  under  the  law  by  inducing  tbe  workmen  to  contract  themselni 
out  of  tbe  aot.  Several  other  methods  of  securing  release  from  lisMU 
ity  have  been  devised,  tlie  most  prominent  of  which,  perhaps,  ia  llw 
length  to  which  defendants  go  in  tlio  appeal  courts. 

The  employes  of  most  American  railroads  arc  incessantly  eon- 
fronted  witb  petitjona  for  charitable  contributions  in  aid  of  their  fel- 
low-workmen and  oompanionH  overtaken  by  misfortanes,  which  almost 
always  involve  others  dependent  upon  them  for  the  necessities  aal 
comforts  of  existence.  Such  appeals  to  people  too  generally  living  In 
the  presence  and  under  the  dread  of  the  embarrassments  and  evib 
incident  to  interrupted  wages  can  seldom  be  ignored,  though  oftio 
their  alms  frequently  materially  encroach  upon  tbe  previously  mort- 
gaged incomes  of  men  engaged  in  pnntuits  tlian  which  few  are  mere 
eincting,  and  that  taxed  their  abilities  ami  time  to  such  an  extent  a* 
precludinl  the  ]]0Si>ibilily  of  supjileinenting  through  extra  labor  wages 
reduced  by  competition  to  barely  living  rates.  1*be  higher  offidalt  of 
the  company  are  constantly  importuned  in  tho  same  direction,  and  tba 
eontributions  they  feel  constrained  to  make  sometimes  reach  oonai* 
arable  sums.  The  recipients  of  vuch  diarity  naturally  experienoe  a 
sense  of  humiliation  ;  tlieir  ticlf-respect  Is  lowered,  and  upon  recovery 
from  sickneta  or  Injuries  they  too  frequently  resume  their  occupatiooi 
handicapped  by  the  discontent  and  restlcs^ne^  of  debtors,  to  when 
audi  condition  is  too  novel  and  hara^ing  to  be  borne  witb  eqnanimitT. 
l''rom  this  rciuita  'vmstant  anxiety  to  better  tliotr  ooiidition,  aikd  it 


RAILWAY  UANA&KRS  AND   BbtPLOYtS.  587 


prepares  tbcm  for  wj  tn^  all  alliancn  or  chnngi,<A  tliat  )>romit«  in- 
creaAcd  vagco,  and  maltcs  Uiem  cajty  dnpea  of  the  designing  and  tn^ 
^bnlent. 

B       One  result  of  the  indiffcreDoe  of  railroad  managements  toward  tbdr 
^  fin Iiordi nates  has  been  to  array  against  them  agencies  mort  potent  in 
fermenting  disooRt«nt — secnit  eooivtic*,  brotlterboods,  and  nimilar  or- 
ganizitiioiM ;  for  It  is  •  notorioat  fact  that  tliest^  mainly  owe  thoir 
BucoesH  and  Rtrength  to  the  aMiatanco  and  relief  they  hold  oat  to 
their  membera  and  their  families  in  eickness,  disablement,  and  death. 
Thrown  upon  bis  own  resources,  the  man  who  has  constantJy  before 
him  tho  pcrtU  of  his  vocation  and  the  inisfurluiicii  that  would  rault 
from  inability  to  cam  wages,  naturally  enrolls  himself  in  any  organi- 
sation that  promiaes  the  needed  protection.      Constantly  confronted 
with  the  history  and  with  comparisons  of  the  grievancess  of  his  fellow- 
members,  and  without  motivo  or  caitse  for  attachment  to  his  umploy- 
LrtTs ;  p<Thaps,  unoonsciouRly,  feelings  of  diMonlent  and  ill-will  arise, 
^Bnd  naturally  he  meets  any  reduction  of  wages  or  auttpenitian  from 
^Tlabor  with  outraged  feeling,  and  often  with  violent  actions  bom  of 
Blong  though  secret  hoetility,  where  there  should  have  been  but  frater- 
nity and  good-fvllowsbip  of  affiliated  interests.    That  this  is  no  sentt- 
, mental  piclun-,  many  of  iho  actor*  of  tlie  great  InVir-iitrike  of  1877 
UWtify.     On  more  tlian  one  line  wan  tbc  xtatement  nftcrwiird  rc])cat- 
cdly  made  by  railroad  men,  that  bad  it  nut  bct-n  for  tlic  prou-ctjon 
from  want  afforded  by  the  Locomotive  Brotherhood  and  other  kindred 
organizations,  whose  influence  in  antagonism  to  capital  was  so  potently 
felt  in  that  straggly  and  which  protection  they  had  repeatedly  be- 
sought their  oAcers  to  ioangarate  for  thom,  tbey  would  never  have 
joined  or  been  inflaoncod  by  those  organizations. 

To  recapitulate  the  many  wnone  diuid vantages  and  losses,  direct 
and  indirect,  suffered  by  our  railrondx  through  Strained  relations  with 

»1hdr  cmploy&t,  though  reoognizc<l  and  felt  with  anxious  solicitude  by 
their  executive  and  administrative  otTm-rH,  would  little  intercwt  tliu 
general  pnblic ;  nor,  indeed,  as  a  rule  are  railroad  invciton*  apt  to 
give  serious  attention  to  what  they  consider  matters  of  admitmtrative 
det^l  beneath  their  notice,  until,  at  last,  they  force  themselves  into 
prominence  by  threatening  their  profits  or  speculations.  But  the  nnpar- 
^rHi-IihI  r3]>idily  with  whieh  railway,  mining,  and  cnanaracturing  indus- 
^^rics  dependent  thereupon  have  sprung  into  exiateoeo  in  AmeHca  in  the 
last  three  decades,  catling  for  an  ever-iu creating  supply  of  labor  skilled 

6 the  manipulation  of  coats  and  metals,  and  their  products,  has  had 
effect  of  directing  tlie  attention  not  only  of  those  immediately  or 
Aontiguity  intercatcd,  but  also  of  the  general  public,  to  all  tliat  por- 
M  to  the  welfare  of  workers  in  that  field.     ^^Iiile  labor  agttatioiM 
and  strikes  do  not  now,  perhaps,  exercise  graver  inflacneea  for  good  or 
in  over  those  pecuniarily  interested  than  tbey  have  always  done,  tbe 
^  publicity  Biv«HQm»:h  moveincnttt  by  a  press  eager  for  news  and  eg- 


SCtXXCS  MONTHLY. 


EM 

in 


tte  mpmB^  with  which  political  manipalsun 
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indefinitely. 

a«4r  uf  tfa«  mclbiKtH  of  forci^  railroads  in  dealing  intb 
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«tiUly  of  each  organizations  bas  there  been  eiem- 
In  tbcir  varions  forms  (when  establisbed  un- 
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I  nilraaj  etnployfe  and  thoir  familiDi  in  sickiiCMi  or  gravti  infirmttios,  or 
woand*  enuiling  ■noaiMicit)'  for  work,  old  age,  dealb,  aiid  tlie  promo- 
lion  of  oultur«  %aA  babita  of  tfarifl  and  industrf .     Many  of  these  90- 
I  cictJM  reach  further  than  taer«  relief,  and  provide  for  tlie  moral  and 
intellectiial  training  and  mtrrtninmi'iit  of  tlivir  mcinbcn  aod  their 
ehildreo  ;  aid  lliem  in  acquiring  and  einbellisliiog  propertie*,  and  ex- 
eroistng  a  controlling  influenec  in   the  counoiU  of  the  nation  in  all 
maltero  of  legislation  affecting  the  working-mini  ;  tfaej-  have  elevated 
tbeir  members'  conditions  from  Bcrvitndc  and  poverty  to  independence 
and  pro«perity,  and  in  other  wayn  have  cxerdwd  n  [Mivrnal  earv  and 
npcrviftoi)  over  lh«ir  intrrost*.     Early  rceogniung  in  Hnoh  HocietioB 
an  agi>ni<y  potent  10  improve  alike  the  secular  estate  and  tbe  moral, 
physical,  and  intellectual  condition  of  their  employes,  and  also  under- 
standing that  eaay  circnmstances  and  contentment  develop  increased 
H  nacfttlnvm  in  all  vralkii  of  life — in  none  more  so  than  in  railroad  serv- 
Blce — thi«  English  railwnyi*,  by  lihcrnl    and  judiciona  cneourngemc-nl  of 
~  RDch  enterprises,  have  practically  relieved  (liemttclvea  from  many  oner- 
^^Oaa  bordeoa  under  which  nearly  all  onr  companies  are  still  soffering. 


THE  PRESENT  ASPECT  OF  MEDICAL  EDUCATION. 
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THERE  is  DO  branch  of  education  whioli  attraota  m>  Uttl«  public 
intfir(>«t  and  support  as  proper  medical  instruction,  yet  no  one 
Vould  gainxay  tho  ncccmity  that,  if  there  are  to  be  physicians  at  all, 
tbe  community  ahould  bo  guaruiit^od  that  they  have  been  most  thor- 
oughly truined. 

It  is  not  so  very  long  since  an  air  of  mystery,  which  no  laymen 
would  attempt  to  penetrate,  enveloped  the  art  of  medicine.  It  re- 
quired generations  to  scparutc  medical  practice  from  alchemy,  as- 
b«logy,  and  tho  search  for  tho  elixir  of  life.  Tho  traditions  and 
mflnenoc  of  Hippocrates  and  of  Sydenham  laste<l  well  into  tbe  past 
OBBtary,  and  down  to  1750  almost  all  of  tbe  scanty  medical  lileroturo 
was  in  Latin,  and  the  gradually  aocumnlating  facts  of  observation 
were  still  too  little  syatemizcd  to  be  weaned  from  an  admixture  of  tbe 
iDoat  tmreasonable  speculation  and  psondo-philosopbic  discussion.  As 
late  aa  17^  the  condition  of  medical  education  in  tho  United  StatM 
was  most  rudimentary,  and  for  some  time  thereafter  dissections  of  the 
bnman  body  could  only  bo  maile  by  stoallh.*  Tho  functions  of  pbyai- 
1,  mtTM,  apothecary,!  and  often,  too,  of  pastor,  farmer,  dentist,  and 

*  flit  HeVaiter'*  "  DUtor?  of  ibc  People  of  tbe  UalUd  Stales,"  voL  1,  pp.  11-)I. 
f  "Ltf*  of  Dr.  John  VfsmiB."  p.  SI4. 
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veterinnrjr  turgcon,  were  frequently  oumbinvd  in  odc  person  Id  the 
early  {lart  of  tlie  present  century. 

"VTbat  a  contrast  apitour*  to-<l»y  t  Popolu-  medicine  and  hygiene 
nro  becoming  ovorywb<,'Te  the  fashioa.  Pablic  sentiment  and  adiaa 
are  ftxxiiwvd  in  rv-gard  to  all  manner  of  Esmitary  and  curative  meunrei 
Wlicn  wmii  of  difltioclion  are  ill,  the  conditions  of  their  pnUe,  temper- 
aUtro,  and  reeptrations  are  telegraphed  all  over  the  civilized  norld,  to 
be  read  at  tlio  breukfuit-tablu  in  the  morning  iwwapiaper.  Thoir  modi- 
cJoea  and  tlwir  doace  arc  minut«Iy  detcribcd  ;  diagramn  of  the  coun« 
of  a  bullvt,  or  startling  piotuica  of  mioroaaopic  acctionn  of  tumon,  ot 
views  of  ckolera-gcnnB,  appear  in  onr  daily  papers  ;  and  in  the  moft 
popular  family  magasines  we  read  wlicl«B  upon  the  "  anatomy  of  Um 
brain,"  or  "  how  to  trap  a  Boil-pipu."  AVc  ItaTo  a  motlitr'a  magadu 
d«vot«d  to  imjirovcnient*  in  bitby-foeding  and  the  acientifio  develop- 
ment ot  tlie  infant  mind.  The  book-atoru  abound  in  popular  worlu 
apon  every  medical  topic,  from  the  subject  of  singers*  sore  throats  to 
tlio  treatment  of  eea-eiohness,  c<MUumptioD,  or  the  o[Miiin-bafait.  A 
great  deal  of  all  this,  espoctally  tlie  newspaper  mcdttciDe,  is  fccttrtd 
by  a  maudlin  craving  for  every  detail  of  lltat  which  is  exciting  or 
horrible.  It  id  to  cater  to  tho  same  kind  of  foi-ling  that  nowspaptn 
describe  how  many  lumpd  of  Hugar  a  ooudvmned  tnurdnrrr  took  in  hi« 
coffee  on  the  morning  of  bis  banging.  The  genn-tbeory,  too,  bu 
given  a  great  impetus  to  popular  medicine. 

The  genu  appeals  to  the  average  mind :  it  is  aomething  tangible ; 
it  may  be  hunted  down,  ca]>tured,  colored,  and  looked  at  through  i 
microscope,  and  theti,  in  all  its  vorietEes,  it  can  be  hi'ld  directly  rc«pon- 
sible  for  so  much  damage.  There  is  scarcely  a  farmer  in  the  oomitry 
wlio  lias  not  read  of  the  germ-theory.  A  cow-boy  in  Arizona  was  shot 
dead  in  the  saddle  recently  by  a  comrade  for  tho  insult  implied  b; 
calling  him  a  "  d d  microbe  "  ! 

titiU,  a  great  deal  of  lliia  popular  medical  calk  and  instmctioa  u 
the  outcome  of  an  earnest  de«ire  to  leam  to  alleriate  the  growing 
evils  of  heredity  and  environment,  especially  in  overorowdt^  dtin. 
The  importance  of  a  universal  knowledge  of,  and  attention  to^  th* 
laws  of  physiology  and  hygiene  is  becoming  moro  and  more  appreci- 
alvd^*  and  thv  elements  of  tlicsc  Hubjectii  are  tauglit  in  tho  public  and 
private  i<chools.  The  mental  trainiug  to  be  acquired  through  the  ob- 
servation of  biological  and  pliyaiologioal  facta  is  recognizod  as  beias 
of  the  grcaU4t  import«i>c«,  and  laboratory  courses  of  inatrnotioo  ia 
those  studies  are  already  introduced  in  many  of  our  colleges  and  unt- 
rorsitics  side  by  aide  with  the  classics.  There  is  a  wide-apread  p(^ 
lar  interest  in  the  thorough  training  of  nun*es  for  the  aiok,  and  in  audi 
practical  and  beneficial  work  as  tlio  cwtablisbmcnt  of  diet-kitchens  for 
the  sick  poor,  and  sanitary  reforms  of  all  kinds.  Wo  have  "Sanitary 
Protective  lA'agucs"  and  "Sanitary  Aid  Societies,"  composed  prinei-     | 

*  Sec  S|)ODMr  on  "  K^antton,"  obspi.  i,  p.  TO,  "What  Kbii«M|«  b  taoat  vmtb."  ij 
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pally  of  Ujrnten,  and  instruction  in  "First  Aid  to  lh«  Injnr«d"ia 
given  to  policemen,  firvmcn,  ami  onthusiAjitio  young  ladivH !  Very 
nUDy  laymen  abo  intvrvxl  tli<-niKclvi-n  nnwt  liW-rally  in  llit:  cntulilitth- 
ment  and  managvmont  of  hospitals  and  dispeoaaricft. 

All  thcKti  ocuvities,  directed  toward  improring  the  publio  health 
and  alleviating  fticknoss  and  Bufforin);,  are  moet  gratifjin^  and  oom- 
nendable,  and  call  for  iDcraasin};  thoronglmcca  in  motliods  of  educat- 
ing pbydcians,  for,  withoot  the  co-operation  of  the  public  with  ecicn- 
tific  men  who  devoto  tltcir  livuH  to  die  study  of  these  subjeota,  inuob 
beocTolcnt  energy  a*  well  as  time  aiid  expense  are  waited  or  misap- 
pliod.  Is  it  not  clearly  of  vital  moment  tbat  t^c  public  for  iu  own 
protection  should  see  to  it,  by  legislation  or  othor  means,  that  tfa« 
medical  schools  of  this  country  arc  of  the  higlicat  onler  *  A  dozen 
well-trained  and  properly  quulificd  physiuans  will  bo  of  vaHlly  mora 
benefit  anywhere  than  a  hundred  "  il.  D.'s  "  who  have  slipped  through 
some  of  our  Eo-caUcd  medical  "  colleges  "  in  tbo  easy  manner  that  is 
still  quite  possible.  It  is  disgraceful,  and  yet  it  happens  constantly, 
that  men  arc  graduated  tty  promiDent  modicul  twhool.t  or  coU^M  io 
this  country  witlioul  ever  having  Uiitviict!  to  an  abnormal  heart* 
aound,  seen  a  case  of  measles,  or  been  present  at  a  confinement. 
"  But,"  it  is  asked,  "  why  should  the  general  public  take  any  interest 
in  medical  education  ?  Why  not  let  doctors  manage  their  own 
'shop*,'  as  they  always  have  done,  unaided  by  public  support!"' 

The  uiHwcr  is  that,  so  long  as  a  medical  college  is  dependent  en- 
tirely upon  the  feos  of  ila  Htudcntu  for  xujiport,  the  highest  educational 
good  can  not  be  attained.  Ilie  question  oonccnis  endowment.  A 
review  of  a  few  facts  and  statistics  will  demonstrate  this  need. 

The  modical  profession  in  the  United  States,  like  many  branches 
of  industry,  is  at  present  Boffering  severely  from  over-repletion.  There 
an  more  doctoro,  in  proportion  to  the  population,  than  iu  any  other 
country  in  the  world.  The  lau-s  of  supply  and  demand  tend  to  lead 
many  men  toward  those  schools  where  they  can  soonest  secure  tbetr 
diplomas  with  least  expenditure  of  time  and  money  (and  too  often  of 
energy).  T)ie  schools  Ixioorae  overcrowded,  and  new  ones  spring  np 
with  alarming  ra^iidity.  A  century  ago,  with  a  poi>ulation  of  3,000,000, 
there  were  two  medical  achoots.  To-day,  witli  n  population  of  60,000,> 
000^  we  have  eigbty-eeven  medical  achoob,*  distributed  through  twiw- 
ty-eight  States  and  the  District  of  Columbia,  Of  these  schools,  thirty- 
nine  have  been  opened  within  lifboen  years,  and  twenty-one  (or  about 
Lwenty-wix  per  cent)  within  live  years  past.  With  them  are  aasociated 
er  1,300  initracton  (many  of  whom  offer  their  serviooa  gratuitous* 
)  and  over  10,000  students,  while  about  8,000  new  doctors  are  anou* 
y  "  turned  loose  npon  the  community,"  as  the  daily  press  conrteonsly 
cxpreaaes  it.     Forty-six  per  cent  of  tbo  schools  offer  only  a  two-years 

'  Th«  <vritw  woaM  bo  sadontood  u  raterrii^  mtjr  u  "NguUt"  sdioals  la  this  mi. 
^\  tbtn  srs  W7  Btsy  otbifs. 
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oonn«  of  intitriictioit,  three  of  them  ofFcr  \  foar-jfian  coune,  md  (b> 
ramaiuder  offer,  Although  only  f«w  reqwrt,  a  thre«-yean  ooow. 
Th«  inangurators  of  tho  rcfonu  of  prolonging  lliu  course  of  Mad; 
were  the  Chicago  Medical  CollDgv  and  Uiv  tcliooU  at  Han'ard  aod  Ux 
UniTprsity  of  Pennaylvuiia.  At  hut  few  aohooU  U  Die  intimclion 
graded  for  diSer«iit  years,  and  studenta  are  usually  coropvltcd  to  pay 
(or  bearing  twice  over  tli«  Mme  courae  of  lectures  in  two  yeara.  Tliii, 
vith  a  little  ditMCtioo,  a  tbeaia,  and  ciaminatiooa  upon  the  lecture*,  it 
frequently  a])  tliat  is  required  of  them  bcfon;  n-cciviDg  a  diplooii 
Almost  all  [iractical  work  b  optional,  and,  iiutcnd  uf  caeh  Uodcat  Iw- 
tng  obliged  to  secure  a  hoepital  experienoe,  be  is  lucky  if  ho  obtaina  u 
appointment  as  inUme  after  an  additional  competitive  examinatin 
for  which  bo  has  crammed  himfiolf  full  during  months  of  toil  over  text- 
books and  locturo-DotCH. 

The  better  claao  of  sludenta  fwl  ifae  inefficiency  of  thu  syit«ni  lod 
so  far  as  possible  supplement  it  by  attending  small  "  quis  oUmmc  "  fet 
rMitations  and  praotioal  work,  which  are,  however,  entirely  iodependMl 
of  the  oollegea,  aod  are  in  no  seuse  obligatory.  The  success  of  llmt 
small  voluntary  classes  (often  conducted  by  men  who  are  without  lay 
ofllcial  connection  with  the  colleges)  in  drawing  students,  who  tboi 
incur  ouDHidcralilc  ndililioniil  cxpenac,  is  in  iuvlf  a  scvcro  commentary 
upon  the  poverty  of  the  colleges  which  restricts  them  from  making 
their  own  advantages  all  that  tbey  should  be. 

Such  is  the  system  in  vogue  to-day  at  a  lat^e  number  of  our  medi- 
cal colleges.  There  are,  fortunately,  a  few  where  a  much  higher  stand- 
ard is  not  only  cncournged  but  required.  Xo  wonder  tJiat  our  students, 
immediately  after  gratlnating,  go  by  the  hundred  to  Pans,  Berlin, 
Vienna,  etc,  where  the  Government  encourages  profciwiond  schoob, 
laboratories,  and  scientific  bureaus  by  subetantiaJ  support  itnd  thorongb 
system.  Tbey  go  abroad,  partly  because  it  is  the  fashion,  and  gives 
them  a  sort  of  advertisement  as  having  done  tfao  proper  thing,  and 
partly  to  learn  a  now  and  useful  language,  and  study  foreign  metkodi 
of  life.  But  tlic  fundamental  reaxoo  of  their  going  is  that,  instead  of 
silliug  in  a  huge  loctnre-hall  with  two  or  tlirce  hundred  other  men,  to 
takeViotcs  Ktrbatim  of  a  lecture  which  often  might  bo  read  in  a  tox> 
book  at  home,  they  can  join  small  classes  in  which  they  practically 
•lomoivstrate  every  fact  for  tliomselros,  under  the  guidance  of  an  m- 
Ktructor. 

Lectures  hare  their  value,  certainly,  but  it  is  a  relatiTo  value  wb^ 
Is  greatly  enhanced  by  practical  teaching.    A  gigantic  picture  i 
sore  throat,  hung  on  the  wall  of  a  lecture-hall,  is  after  all  far  lee*  i»^ 
structive  fur  a  student  than  looking  into  the  real  thru.at,  telling  wbiC 
he  ecM  there,  and  then  looking  again,  while  what  he  at  fint  omitted 
is  pointed  out  to  him. 

There  are  many  demoactratioDS  which  can  be  bettor  made,  and 
many  theories  which  can  he  more  oonvciiiently  discussed,  in  a  lectors ; 
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still,  it  is  w«tl  to  bring  n  »tu<l«nt  farv  to  faeo  with  at  loaM  oiiu  |>atient 

bcfom  intrusting  liini  witli  %  dipiomu  And  Iiovunc  U>  |>niAti(^i!  at  large. 

But  practical  worli,  at  its  eomtnenocmcnt  at  loadt,  uioans  itK:rGaite<l 

expense,    lliere  must  be  separate  and  well-appoinlod  laboratories  for 

I  chemical,  pbysiolopcal,  anatomical,  and  pathologicai  researeh,  rooms 
^or  photo^aphy,  t;«nn.cultare,  delicate  electrical  apparataSi  for  liygi- 
jenic  and  thcmpcutic  dcmoRit rations,  for  libraries,  and  for  thv  rcvcp- 
iCion  and  trcalnicnt  of  man^  ctoMCS  of  patienlH  at  «linic«L  Moreover, 
swiittanl  in.itruotors  and  demon  Ktrnlore  arc  needed,  in  order  that  each 
Mudfut  may  receive  a  fair  share  of  persooal  attention.  (At  present 
the  classes  are  ao  largfo  that  candidates  for  graduation  are  oft«o  nn- 
bnovrn  by  eight  even  to  a  majority  of  their  instractors.) 

Stippo«o  for  a  moment  that  the  profcssont  of  a  medical  oolloge  put 
their  hands  in  their  own  ponkcts  and  provide  tliCM  iinprovemviitA,  aa 
,  tbcy  liave  already  done  in  some  indlancea  to  a  limited  extent.  Many 
tudentj  uitl  leave  for  cheaper  and  easier  collies,  and  the  fees  are 
likely  to  fall  oS  so  much  that  professorships  having  no  cndowmentH  to 
ely  upon  rawst  be  abandoned.  Thus  the  lack  of  endovrmcnt  \*  a  vir- 
Ina)  vhi,-cic  upon  all  growth.  Division  of  labor  n-ith  a  new  OMJalant 
Inatrttiitor  niean^  divinion  of  pcntonal  inoomn  wiOi  liim.  Tlie  expense 
it  raj^ntauiing  a  new  laboratory  means  a  further  reduction  of  the  pro- 
jEeaaoi's  income.  As  Dr.  0.  \V.  Holmes  wittily  says,  "  A  school  which 
lepends  for  it«  cxistonco  on  tho  number  of  its  students,  cnn  not  be  cx> 
i;lcd  to  commit  8aicid«  in  onlcr  to  satisfy  an  ideal  domaod  for  pci^ 
Ffection."*  General  Eaton  (to  whoKc  admirable  report  on  mMlica] 
'  tidncation  f  the  writer  is  indebted  for  many  of  the  Rtatistics  of  tbia 
article)  strongly  advises  that  every  medical  school  or  college  bo  re- 
qnircd  by  law  to  procure  forthwitb  an  endowment  of  not  less  than 
•300,000. 

Strangely  cnong^Ji,  in  iwme  instance!!  tho  professons  themselves  ob- 
^^^ject  to  the  endowmi-'nt  of  tlw^ir  chairt,  because  they  fear  a  Bacrifn-e  of 
^■tbair  independent  methods,  or  because  it  seems  impossible  to  seeure 
^nadowmenta  which  would  yield  as  fair  incomes  as  tliey  at  pre&eat 
y  derive  from  the  students'  fees.  But  there  b  no  reason  why  the  stn- 
donts  should  not  continue  to  pay  as  they  do  now,  and  a  certain 
^•oionnt  of  endowment,  required  by  law,  would  prevent  half  a  doxon 
from  forming  «  new  medical  colli-gc  without  proper  Uboratoriet, 
Fkpparatus,  or  facilities  of  any  kind.  The  etperience  of  the  past  ten 
Wears  proves  this  danger  to  be  a  real  and  increasing  one. 

The  profesorships  and  laboratories  once  endowed,  tbe  profeeaors 

fcan  l>c  trusted  to  elevate  tho  standard  of  medical  education  very  rap- 

[idly  throughout  the  <:otintry.     Rut  there  sboold  also  be  separate  State 

[It  Kaiirinal  Boards  at  Examiner*  who  alone  «liouM  have  the  power 

^of  granting  Ucentes  to  practice  medicine,  based  upon  proofs  of  prao- 

*  ■*  BoMon  Hcilkal  aad  Suritiatl  Jonnut,"  Jtatiarj  t*.  1881. 
t  "  fUparl  ol  ibf  OMnoiMontr  at  KhKaUon,"  1882-'89,  oliS-duilr,  MO-tTI. 
lot.  UTU. — SB 
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tical  la1)ornU>i7  and  Iinxpital  work,  nn<l  uiiDti  the  di{>lun]aa  of  onl^ 
fint-cliuw  colleges,  wbicb  UKlt  should  b«  raised  to  a  unlfonn  bigk 
■landard  of  merit.  Applicants  for  UoesseM  slioold  b«  oxamiDwl.  no*  w 
to  what  theories  thoy  hold,  to  what  "  patby  "  tlioy  confonn,  or  wliai 
text-1>ooks  and  Icrturcs  tboy  have  cruninvd,  but  *»  to  what  evideiKe 
they  Clin  givv  of  personal  cxamiujition  of  tlio  humnn  body  and  p«r- 
•onid  observation  of  it«  ailments  and  witness  of  the  iiilluvnce  of  renw 
dies.*  Laymen  can  render  great  asaistance  in  tJie«e  mattcrR  (and  the 
gain  is  nltimately  lb«tr  own)  by  furthering  appropriate  IcginUtMn, 
frowning  npoD  quAokcry  and  oboap  diplomaif,  as  well  as  by  co-oper- 
ating with  tbe  medical  coUegn  in  offering  freely  the  nee  for  clinical 
inittruciion  of  all  tfa«  hoxptUU  aod  dlspvnNarics  which  the  public  sup- 
port and  control.  Most  valuablo  oppurtuniticA  for  clinical  obserraiioD 
ari?  at  present  needlessly  wasted  through  lack  of  ihist  sytitem.  To-dij' 
thv  value  of  inooiD»-beJiring  funds  of  the  eighty-acven  medical  o^ 
legM  does  not  exceed  |3G0,000,  which  yield  an  annual  incotne  of  only 
about  ^0,000.  It  in  instructive  to  contrast  with  this  statemirnl  Ibe 
fact  thai  the-  one  buadri,-<l  and  forly-fivu  tbcolo^cal  schools  and  col- 
leges  of  the  United  Stales  have  a  productive  property  of  ^,500,000^ 
and  an  annual  income  therefrom  of  nearly  (600,000 ! 

Of  our  eij;lily-soven  medical  schools,  forty-two  are  associated  with 
ganeml  oullegeti  or  "  universities."  but  the  cotinectioD  is  nsually  merelx 
nominal,  and  no  means  of  support  arc  derived  from  tlio  parent  collegi:. 
The  precarious  footing  opon  which  many  of  tht!«c  institutions  stand 
is  to  be  inferred  from  the  fact  that  no  fewer  than  fifty-om-iither  medi- 
cal colleges  founded  in  the  United  States  within  a  ct-uturj-  have  col- 
lapsed and  Tanished.f 

It  i«  a  grave  uiisfortune  to  have  eo  many  medical  colleges  as  nov 
exixt,  for  it  is  a  farce  to  attempt  to  educate  medical  etudcnla  away 
from  the  bospitaU  and  dinpeni>aries  which  only  the  largest  cities  fur- 
nish in  abundance.  The  tendency  to-day  in  all  branches  of  education 
— from  the  Fr6bcl  Kindergarten  system  to  the  stndy  of  engineering— 
i«  more  and  more  toward  placing  practical  work  and  personal  obser- 
vation before  traditiou  and  theoretical  instruction.  Surely  medical 
eduftktion  miut  not  be  left  behind  in  facilitico. 

There  are  many  encouraging  signs  of  spu'dy  improvement  in  this 
matter,  Tlicre  is  a  growing  dissatisfaction  with  the  old  system.  The 
percentage  of  medical  students  who  are  graduates  in  U-tu-rs  or  sctonee 
is  coDStaotly  increasing.  At  prc-Aunt  thoy  number  nine  jicr  cent,  and 
they  hare  frequently  bad  the  advantage  of  a  year  or  two  of  biological, 
physiological,  and  chemical  practice  before  entering  the  profcfsMaal 
school.  The  number  of  snch  students  at  tlio  Mcxlical  College  of  tbe 
University  of  Pennsylvania  has  doubled  in  tlio  past  six  years.    The 

•  Tbo  SUM  Ooard  at  BmUIi  ot  IDinoii  Is  a  prst«e«oHkr  plaoac*  in  tUs  MO, 
}  ■•ConipMtui  of  Uw  Uedlcal  ColltgM  ot  inorin,"  18M,  IS8S.     Dlhtll  9aU 
Board  of  ItMlth. 
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number  of  medical  schools  which  require  sonw  aort  of  prcUmiosiy  eX' 
acaioatioti  for  admission  a  aW  incrc-aittng.  A  gimt  (ion!  is  cxjwcled 
of  tlio  Jolins  Hopkiiu  IIo«piu1  aud  ^Iwlinil  Cullcgi-  (wliii'li  xru  faand- 
Bomelycndowed)  wh«ii  they  shall  l>e  id  operation.  i?«vtTal  cbaini  bavo 
1)cvn  cndoircd  in  the  Medical  College  of  the  University  of  PeiinHyl- 
Tftnia.  Sir.  Vanderbilt's  recent  magnificent  gift  waa  for  a  lot  aud 
uildinjK  and  not  for  endowment,  but  tliv  donor  ttct  the  excellcni  ex- 
ample of  aiding  an  ah'cady  tned  insttlulion  instead  of  laniicbtng  a  nenr 
one  among  the  many  nbicb  are  at  present  struggling  to  float.  Tho 
work  accomplinhptl  in  ilie  past  ten  years  by  pbysiciana  thetnselm 
through  Uioir  various  societies  and  organizationa  in  expoiuD^  tjuackery, 
injurioan  (lalent  medicines,  malpractice,  and  bargaining  in  diplomas  for 
vrbiuh  no  study  haa  ever  been  expended,  has  rovcjilcd  and  corrected  aa 
Ciiormona  amount  of  abuse  and  crime,  not  withNtan ding  the  very  tardy 
legal  and  popular  snpport  wiiich  baa  nttvndvd  tbiste  efforts.  Our  great 
need  is  a  little  more  vyaiem  and  concentration  of  energy,  oradi%-ersioi 
of  eomc  of  the  widespread  public  interest  in  general  medical  topics 
toward  Mcuring  and  demanding  the  mo«t  thorough  mediiuil  edtic^aiion 
for  every  one  who  scek^i  to  become  a  physician.  This  will  be  of  incal- 
culable service  to  the  entire  country ;  and  endowments,  whether  by 
State  legislation  or  private  beqaesta  and  Eubscriptions,  combined  with.' 
State  or  national  saporvidon  of  licensee  to  practice,  will  so  far  advance 
the  thoroughnen  of  work  at  home  by  making  it  independent  of  large 
or  small  claMoa  of  studenta,  that  wo  may  hope  before  long  to  invite 
foreign  students  to  learn  from  us  how  to  lake  the  lead  in  mediool 
education. 
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INSECT  FERTILIZATION  OF  FLOWERS.* 

Bi  Da.  W.  J.  BEQKEKS. 

OF  insects  the  Coleoplera,  the  Tjcpidoptern,  the  Biptcra,  and  the 
Hymenoptera  are  the  orders  most  coitcerned  in  the  ferliliiuitton 
^of  flowers.  More  rarely,  fertilization  is  effected  by  one  or  other  spo-  ^j 
I  of  Hcmiptcra,  XcnropU-ro,  and  Orthoptera,  but  these  are  not  of  "^1 
uient  iRi|iortancc  to  demand  further  attention  here.  We  sliall  ^^ 
efore  confine  our  remarks  to  ibe  orders  eon§titut!ng  the  former  j 
group,  and  consider  the  various  phytieal  peculiarities  by  which  insect*  j 
_  helooging  to  them  are  enabled  to  effect  the  end  m  quc«tion.  8ach 
Hj>ccu liar i ties  chiefly  take  the  form  of  efieHal  xlruirtureit  (invaHahly  con* 
^^fined  to  the  head),  5y  mtatis  of  iehi-~fi  th<i  intic.U  art  tnafrlt</  t^  retv^h 
^Kuu?  afitiruci  the  honey  contained  in  the  flower.  We  shall  also  have  to  , 
coRsidur  the  organs  conrtmed  in  the  trantport  ofthepc^im. 

'  Pram  "  Trtt-Book  of  fJiorral  BoUht,"  bj  Dr.  W.  J,  Bchmii,  of  Gilitli^m.    Traas- 
lalioa  froo  tbo  woend  Gonua  oditlau.  It««bed  b;  P^lmk  OcUik*,  F.  iL  S.  E.  Edioba^ 

YMtm  J.  pEaiuiui,  tsaa. 
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Tlw  onlcr  Lvpidnptera  ooinpriMB  man;  epecjes  of  grvat  im[>orU&M 
in  olTvctiiig  tliu  |>roceaa  uf  fonilunttion.  Their  large  wingK  are  wdl 
vlapKti]  for  rapid  flight  from  Bower  to  fiower,&nd  their  long  probmni 
enaMt-B  tbcni  to  raacli  the  honey  tvt-n  when  the  nectary  lies  at  Uih  : 
torn  of  a  very  long  aud  narrow  corolla- iul>v. 

The  portion  aK*umod  by  the  bullcrfUna  whvn  vngngod  in  at 
ing  thv  liouey  deaerveti  notice,    '{"be  wings,  which  daring  flight  flaC 

to  and  fro  with  a  rapid  tuotiun,  art!  (ol 
together  perpendicularly  over  ibe  bodr, 
whioh  poNitioD  tliey  are  tnauttained  so  \a 
as  the  insect  rcmaintt  poi»cd  oo  the  flortr 
(tig.  1).  The  butterfly  is  ibtw  eoabW 
more  readily  to  escape  duiurtion  by  ru 
moDy  enemies  (e,  g..  birds)  than  if,  whn 
rwting,  its  britliaut  wings  were  ootspnwl. 
Thv  under  surface  of  the  wing«  is  acoall; 
of  a  much  leas  striking  color  than  the  up- 
per, and  consequently  does  not  prore  m 
attractive.  It  even  happens  in  many  in- 
Ktancea  that  bnttt^it^  only  visit  snch  flcm- 
crs  a«  are  of  the  name  color  as  their  nan 
vrings,  thut  precaution,  of  codhki,  njcidcrin; 
detection  extremely  difBoulL  Many  bit* 
butt«rfliea  abow  a  marked  pr«fi?renoe  fof 
blue  meadow-flowoFB,  while  in  the  Alfa  tk 
Rcarl«t  litiecand  many  of  the  orange-colorej 
Compomta  are  vleitcd  almo«t  exctnaivcly  h] 
bullerflica  of  tike  hHc.  Tlie  niothis  *!"'' 
extracting  boney,  do  Dot  asdiume  a  position  ttimilnr  to  tliat  of  the  l")t- 
lies,  btit  borer  over  the  flowers,  their  winga  rapidly  vibrating  tueu- 
■■^hile. 

The  bntterfltes  are  excellent  honey-bnnters,  beoanse,  as  already  laid. 
their  proboscis  is  very  highly  dcvclopxid.  It  arises  from  ihe  bead  mti- 
iray  between  the  eye*  (A,  Fig.  S),  and  frequently  cjcocedM  the  ontin 
body  of  the  loseot  In  length.  When  not  in  use,  it  is  kept  eoileJ  ")' 
like  a  watch-spring  (1,  11),  bat  c«n  be  uncoiled  at  will,  and  tliM 
d«ep  down  into  tbe  nectary  of  a  flower.  The  proboecb  is  liollair,  ib4 
the  honey  is  euckod  up  by  the  extreme  tip. 

In  Ihe  l>att«rfly  iho  proboscis  i*  the  only  part  of  tbo  month  tWi>j 
fnlly  deTeIo{>ed.     In  many  insects  the  moutb  ia  very  coraplicato) 
Btructnre  ;  but  in  tlio  butterfly  a  number  of  the  parts  an  alrooA  ' 
tirely  suppressed.     ITie  laf/uil  palpi  (I,  II,  III),  however,  are 
pretty  well  marked.     They  are  long  and  narrow,  and  are  dfsnwl; '"'' 
orod  with  hairs.    To  tbceo  hain  the  pollen  adb«rv»,  while  the  botw*/ 
is  engaged  in  sucking  the  honoy,  and  by  them  it  ia  carried  to  ti 
flower  the  insect  enters. 


...l--AS(TTU>1,T<i 

Aswen;  nMJinl  ilie. 


Fid.  t  — ttstn  op  FiiRBinti-*  (cahbaaii'lralUtai'], 
toor  tlm>«  anluvMl.    I,  *ld<l  rlsi*.  llMXcnic  Ihq  i 

rmh'ini'lii  culled  up.    ILrraai  rttir  or  thpaana. 
IT.  ^\Al^  vtc  thovlBir  proba<U  nnM»Ll<i].    Jt, 
l>»batcl>i  i*.  liblalpitlpl;  A.ajvt ;  ^.uiKOna. 
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The  proboscis  is  usually  from  Ihifee  to  wivun  cenliroctres  Iodr,  but 
I  in  m&Dy  tropical  motlia  it  iittaina  a  length  uf  uvvr  incnly  con  timet  res. 
bit  U  by  tlic  great  Icagtb  uf  th«tr 
^probo)M:ia  tluit  inviy  biitl«rfli«>!i 

•re  fiuablcd  to  euck  tbe  boney 

from  flowers  baring  very  long 
',      and  narrow  corolln-tHbrs,  where 

■  it  would  be  quite  inaoccMiblc  to 
other  insect*.  Wc  ne«d  scarcely 
My  that  this  feature  ia  a  great 
advaulage  to  the  butterfly  order, 
for  it  Dieans  that  tboy  have  tho 
monopoly  of  tho  honey  at  How- 
era  with  a  loBg,  tubular  corol- 

,     la.    The  honeysuckle  (Z<«»«r(i 

^kj'cricli/metttim,  see  Fig.  3)  >a  a 

,     f;ood  nativo  exoropic  of  a  flower 

with  u  tubular  corolla,  in  whi<;h  tlie  nectary,  a,  is  so  situated  as  to  bo 
bi-yond  the  reach  of  the  various  bves  and  butterflies  with  short  pro- 
boseideji,  likely  to  be  attracted  by  it  in  the  daytime.  In  this  case  the 
honey  ia  entirely  reserTod  for 
one  of  the  evening  moths 
{Sphinx  li'juMri)  which  pos- 
Mai  a  proboscis  of  almost  ex- 
actly dte  same  length  as  tJie 
oorolla  of  the  flower— i.  e,, 
about  forty  millimelre*.  At- 
tracted   by    ihcir    fragrance, 

■  tbo  inSKiCt  will  bover  orer  a 
^■cloater  of  flowers  for  a  lime. 
^pFinally  selecting  one,  it  uncoils  its  long  proboscis,  thrusts  it  doop  into 

the  innermost  rcccssw  of  the  corolla,  and,  at  its  leisure,  sucks  the  sweeta 
^denied  to  loss  fortunate  members  of  its  kind. 
H      As  fertilizcnt  tho  beetles  are  not  so  important  as  the  butterflies  and 

■  moths.     Only  a  small  proportion  pay  regular  visits  to  flowera,  the 
W  greBtor  numlier  deriving  their  food  from  quite  other  sources.    Many 

Bpeoiea  which  do  frequent  flowers  only  effect  injury,  devouring,  as  ifaey 
do,  some  of  their  most  important  organs — e.g.,  the  Etameos  or  the 
ovary.  Others,  however,  and  especially  those  whose  small  size  admita 
of  their  creeping  into  the  interior  of  the  flower.  fre<|uently  promote 

l^croas-furtiltzatioit,  the  riscid  pollen  adhering  to  tho  gcJieral  iturface  of 

their  body,  from  which  it  is  brushed  off  by  tho  stigma  of  the  next 

Bower  they  enter.     Siicli  flower-beetles  a«  Anihren\t«.  Meiiijdh^s,  jtfo- 

\iaa,  and  certain  jinallcr  sort9,  lire  extrrtniely  utreful  in  this  way. 

In  Other  specie:*  ccrtarn  paria  of  tM  hody  are  spec^ially  adapted  for 

'obtaining  food  from  flowers.    Thua,  in  the  crown-beetle  {Cerotonui 


Tm.Hi—rtJtnit*  or  HosxTurcinjitliMlttraiwrMlimf. 

■■)■).     tnqiMRMd     hj     priTit    tUKk-DOlIl    iSfMHl 

n^iwnft.  Oatltml  ■■».    J,tiwur7;  S,  (nUucn  lo  | 
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8eka^tri,  Fig.  4, 1,  II),  lli«  middlu  of  tbn  nnUnnK  ore  clinnictorited 
by  vc-ry  Htroiip  and  wdUlcfinud  cx|tativioDS,  nnd  arc  partly  cotwihI 
with  bair.  Tlic  palpi  ore  vory  long,  and  tlifi  longui'  \f  provided  villi 
two  titfu  of  bair.  llicse  form  logctber  a  larj^  yellow  cn<«t  on  tlw 
anuimir  portion  of  the  head  (Fif;.  4,  II).  Id  midsummer  thia  b«<lle 
is  occasionally  to  bo  mot  with  on  tbo  flower  of  tbe  milfoil  and  con 
marigold.  If  one  of  tbcNi.'  b«M3eR  be  ciiu(;bt  and  examined  witli  g 
IfiM,  tbo  creM  ia  utiually  found  to  be  oo%'ercd  with  a  iniiltititde  of  little 
yellow  iK>U*n-ffrains, 

Among  ibo  long-horned  beetles  the  Z^turidm  are  upocially  well 
«lBpt«d  for  pnwuring  food  from  flowers,    lie  anterior  pari  uf  the 


Fu.  4. 


Pb«.B 


ho.  4,— GMwii  Duiia  (OrMMM  MkoAHl     I,  bctUh  nXanl  (la*,  n,  bMd,  tan  tioDn  a- 

body  (head  and  thorax)  U  narrow  and  elongated,  »o  aa  to  enable  tho 
insect  to  pn»h  it§  way  pretty  deeply  into  the  interior  of  tlic  flowvr. 
The  montli-pnrtu  are  well  doreloped,  antl  tttnnd  Htraight  forward  from 
the  be«d.  Tbe  bbium  w  usually  hairy,  and  ia  tliN«  extremely  uaeful 
in  extracting  honey  (Fig.  ft,  1,  II).* 

Compared  with  tbo  beetle;),  Diptera  or  flies  take  a  very  prominent 
position  as  promoters  of  cross-fertilization.  One  (^at  advantage  which 
tliey  have  over  tbe  former  class  is  tbeir  power  of  free  and  rapid  mo- 
tion. While  the  beetles  arc  almost  without  exception  c»m|K-Ucd  to 
adopt  a  slow  mode  of  locomotion,  tlic  movements  of  (he  flies  arc  iinioog 
the  mort  rapid  known  in  the  inftect  world.  Tbe  nnmV'r  of  native  qw- 
oies  of  Diptera  is  very  large  ;  of  those  which  frequent  flowers  we  shall 
here  consider  but  a  few  {IHgs.  6-10).  One  of  Ibo  Inrgesl  and  most 
rapid  flying  of  tbe  Diptera  is  tbe  humblc-boo  fly  {BumhyKut  tn^r. 
Fig.  fi).  In  this  species  tbe  prohoscii',  which  in  situated  on  the  ante- 
rior portion  of  the  head,  is  of  conjtjderaWe  K^ngth,  so  that  the  i»- 
seot  can  reach  tbo  bonoy  oven  when  it  ia  secreted  some  way  down  the 

*  The  rc«t  of  (b«  LrfimtiiU  IItc  tm  tlic  inott  put  la  or  oa  wood.  In  ocmtniM  U  lb* 
kjitciiM  }u*l  dMcrllicd,  the  Omrai  I*  bro«>),  the  month  illuiltd  lowud  tfau  hii-Im  *|iW«i 
tbe  htaA,  i.tv\  the  tauUlia  riUier  t«r;  sligfailr  hur;  or  loMllj  dctUuiM  o(  hain. 
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alla-tnbe.  Tb«  manner  in  vbicb  Bombyttxa  bovtsn  over  a  flomr 
rhile  estractinf*  tbp  honey  closely  ree«oible§  tbat  already  iloitcribw) 
:  chanictcni<lii^  nf  the  niotbs  among  tbc  Lepiiloptera. 
1'bp  EinpiduK  (Fig.  7)  ore  eo^y  diiitingnUhcd  by  the  peculiar  for- 
mation of  tlie  bead  and  proboscis.  Tho  latt<-r  ix  not  directed  fonrard, 
bul  almost  pe  rpe  n  die  alar  ly  downward,  and  tUe  boa^I  itRelf  \»  round  ; 
tbe  whole  thiw  bearing  Home  resemblance  to  the  lon^-boaliod  head  of  a 
cnne.  Many  of  the  Si/rjihittte  itni  also  lioney-sac leers.  In  strudiire 
itifiy  resenihlv  tho  oooinion  hoii»e-lly  nioru  tlian  Dm  Diptcra  we  have 


rra.  i. 


no.  T. 


rut. «.— nr—iJ-— ■  FXT  iaiiil|<iwi^)bf>  m*!*!  ■!«*    m  T—lbiit  /liW<iaeTM*^ita». 
^_  Mw  lUiM  tatalRtd.   ri*  L-^SMi'hat,  nuonl  Mas. 

^^a»t  coniiidered.    Tbe  ixMtcrior  part  of  tlie  body  iit  mostly  dUlin^Ubed 
by  a  number  of  brigbt  and  dark  colored  baud*  and  Hpecks.    As  typical 
examples  we  may  mention  the  lari^  Syr/^Aui  (Fig.  ^),  the  allien)  £ria- 
^^ali*  tcftax  and  ar6v«torum  (Fig.  10),  and  the  cone-fly  (Rhinffia  ro*- 
^wate,  Fig.  0).     Tlic  latter  may  CAsily  be  reco^ized  by  itt  |M>cultar 
^|>rolM»4^in,  wiiieh  is  kept  G<nled  np  under  a  smalt  conical  pr()ji?ciion  on 
the  anlvrior  part  of  its  bead,    llie  sucking  apparatus  of  the  Uiptera 
consists  of  a  suctorial  proboscis,  re- 
sembling in  a  general  way  that  of 
the  common  botuc-fly.    It  i»  tubular, 
short  and  thickened  at  ila  extremity, 
so  3H  to  form  a  disk,  upon  which  are 
furrows  and  bairs.     It  U  by  means 
of  ibis  disk  tbat  tbe  boney  la  token 
Dp.     'I'be  proboscis  of  the  Dipten 
being  almost  always  short  and  blunt,  they  can  only  extract  honey 
from  such  Sowcra  aa  have  an  open  corolla.     Iniiccts  of  this  order, 
then,  need  only  bo  sought  for  on  flat  flower*,  awl  there  indeed  tbey 
msy  be  seen  on  any  sunny  day,  rapidly  creeping  about,  and  greedily 
imbibing  the  nectar.     The  CmM/i/fra^  are  ft]>ecial  favorites  with  them, 
tbe  nectar  being  fonnd  on  the  disk  in  the  center  of  the  flower,  which 
Can  very  easily  be  reached.    The  Uiptera  are  never  found  on  flowers 
Wttb  long  corulla- tubes.     Only  such  forms  as  tlw  humble-bee  flies, 
Syrpfii't'f,  Eittpi<i<f,  and  a  few  other*,  have  a  proboscis  large  enough 
to  en;ible  them  to  obtain  honey  from  fluwtirs  of  slightly  tubular  form. 
The  protwocta  of  Bomfit/lius  (Pig.  11, 1)  is  about  one  centimelro  long. 
It  U  strong  and  stiff,  cleft  at  the  extremity,  B,  and  thickly  bcstft  with 


Fio.  a  F».  lO. 

Pn.  IL-C<nw-nT  <JIM^«a  rWnirat.  nManJ 
•ice  Fill.  la-AMoA*  ««w«nnn,  aat- 
onlilM. 
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.  II.— drmrtmavMB  Hon*  ap*n 
Dimiu.  I.haaiM»4M  tj;  U-tT.ctn*- 
It.  II.  iM*  tU*  or  haul.  irHIi  (b*  pro- 
kMli  cUltd;  in.  d».  tlu  fraboKl*  Iw- 
tftaoAiuto  niKOIt;  IV,  do.  OaaipM<*7  m- 
COllnt.  jc  ■*<;  i*.  uacSMe:  AbMkl 
T  T,  [BliFi :  A.  nlionKgr  o( 
J,llp;i],  niu'imivi  Crc 


»«REr"' 


httir^.      Conain  oIIht  Htrutrliifr!*  cnloriag  into  ttie  fomiaLion 
muulfa  (eg.,  ilio  11{>,  A,  titc  ruaDilibI«,  D, iuid  the  uiiuilla!,  CC)  altnMt 
c<|ual  it  ID  lengtfa.    Ilie  oo&G-flf  {Ithingia  nttrtUa),  in  common  wttb 

many  other  Imuul-houdod  flies,  ptn- 
§esMi  tliu  (K>vn.*r  of  coiling  up  tU 
proboaot«,  the   leogtli   of   wliidi  ii 
about  twelve  miliiractreai  (H^.  II, 
Il-IV).     That  anterior   |M>rtioo  U 
the  cotic-fiT*8  bead  (11)  is  prolonpd 
forward  so  as  to  form  a  sort  of  l<rak 
(S),    Wtcn  nol  in  uw,  the  jimbofc-is 
ia  kopt  ooilod  Bji  WucAllt  tliU  pr*- 
loDgutioo.     AVhcn  required,  tJie  «i- 
tremity  of  the  proboscid  (1)  llli  u 
first   inclined  downward,  anil  tk 
organ  is  next  inddenly  (Jiot  out  to 
it«  full  length.    Wlicn  folly  eiteoJ- 
ed  the  proboscis  projects  far  beyond  thv  Iwak-Iikir  auierior  portii* 
of  the  bead  (IV).    The  extraction  of  the  bouey  is  effeot«d  by  mcsm 
of  the  cleft  tip  (U).    The  cleft  extremity  ia  osed  in  sacking. 

Wo  have  already  aeen  that  many  flowerB  are  axclpsivcly  vintoJ  bj 
LrpidoptiT3,  their  honey  not  being  within  the  n-ach  of  iniiccts  belong- 
ing to  any  otlicr  order.  Sni-h,  for  in>t«ncc,  ore  honey Kticklc  and  privd 
Very  few  flowers,  boworer,  arc  frc<|uent«d  solely  by  Diptera ;  for  ik 
ength  of  the  proboscis,  even  in  those  IMptcra  in  which  it  is  best  ^ 
eloped,  is  attained,  if  not  surpasaed,  by  many  of  the  IlynwDopim 
(humble-bees,  honey-bee*,  etc).  Tbe  latter  claKS,  thrrcfonv  nhan;  «iii 
the  Diptera  the  privilege  of  frequenting  certain  ejiecie*  of  dowera.  IV! 
diall  now  pan  on  to  oonHldcr  ihcm  for  a  little. 

Of  all  ini^ccts  thn  Hymciiopter*  {bffti  and  *rusp»)  are,  on 

both  of  tlii'ir  physical  structure  and  their  peculiar  iostincta,  tho 

^idapted  for  the  task  of  extracting  and  collecting  honey  from  flown 

'Tbe  specieo  comprised  in  this  order,  and  mure  cupi'trtnlty  the  bet«,  u* 

all  obaractemcd  by  a  tiupcrior  share  of  intclligi-ncc,  nut  only  as  bnrey 

EiuntcTis  but  in  many  other  r»pect«.    Their  mode  of  living  logethtf 

large,  welhordercd  communities,  pre«ded  oter  by  a  queen,  hs^  '<^ 

been  a  subject  of  marvel  and  of  study.     Out  of  tho  wax,  which  cmJw 

at  the  joinia  of  the  abdominal  segmenta  of  their  iKidic*.  ihcyoonrtnirt 

a  "comb,"  consisling  of  a  number  of  united  celU.     Th«  cells  wheoU- 

ishcd  arc  filled  with  honey  «■  " bec-brcad,'*  a  substance  compo*^"** 

mixture  of  honey  and  pollen.     This  bee-bread  forms  the  fond 

which  the  young  larvse  arc  reared. 

The  bees  are  the  greatest  promoters  of  crw8«-f'  n,  n«  «») 

among  the  Uynienoptera,  but  among  all  in»M;t»  vi >- 

Over  two  hundred  apocies  of  onr  native  be«ft  {Apidn)  an> 
A8  frequenting  flowers,  the  most  familiar  being  Ibe  oonuDtm  lii 
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Fig.  12).    TTie  Usk  of  ootlectiof*  and  storinft  hooey  u  p«rforiuv<l  «x- 

Iiisivcly  by  the  D«ulcn)  (workers).     The  bunibk-bees  do  not  fail  far 

ibort  of  llie  boDey-be«a  in  (bv  &.t»iiluity  with  which  thvy  frvquent 

'fiowers,  and  they  sarpass  the  latter  id  ei£c-  aiid  in  lirtigUi  of  itrobottcis. 

Our  most  common  spocios  arc  the  earth  bumble-bee  {Jiomlus  terre*- 

is.  Fig,  15),  tbc  garden  btinibk-boc  {Jiombut hortorum),  tim  nioaa-bee 

iiotnlfua  rriu^Komin),  mill  Hiv  aioiu^hw)  {S^tnbut  iapidoriM).     Very 

Fid.  u. 


rw-tt 


1^4-   H. 


rw.  u. 


J7|ni<«Mni.— no.  n-— lkaiiT-B»  iA/it  ■mAUcb).  qMOk  Mlnnl  rita.    rvt.  ia.-llimT'»i 
(^■Amto-a  nhM),     Fm.  14.— Eamm-bu  laMffM  MnuiMd).    Fia.  u.— Uusu-ibib 

similar  to  the  humblc-bcoK  in  appcnranco  and  otructtiro  arc  the  hairy- 
bom.  one  of  wbieb  in  »bown  in  Fig.  13.  They  arc  readily  dislin- 
giiiibet},  howitver,  m  wo  shall  pre««titly  mic,  by  the  formation  of  the 
biud-lL-ga.  lu  Fig.  14  we  bare  a  sand-bee  (Andrata  Se/irankeUa,  a 
Specie*  repreaenting  one  of  the  largest  genera),  wbicb  may  be  eeon  in 
early  sprint;  on  catkin*  and  other  epring  flowers. 

We  bavc  already  «itid  that,  over  and  above  their  high  intelligence, 
L-*  am  n^mnrkable  for  having  certain  pan«  of  their  body  upeoially 
odificd  in  connection  wit b  the  acquiring  of  honey  and  pollen.  We 
muNt  therefore  furtJi or  consider  the  alniclurot  concerned  in  effecting 
tbia  «Dd,  vU,,  the  mctorial  ajyparatui  and  the  apparatus  for  eolkcttng 
poOen. 

Tb«  VDctorinl  apjianttDS  is  in  moat  bec«  developed  in  very  great 
perfection.     In  many  (Fig«.  18-15)  the  proboeeis  ia  of  conHiderable 


Vm-U— Qifxv  AHT««T«(nu  RimA:  Ma  ilmci  nlirnd.    UtUt  xirw;  tt.  topvtew.    A 

length,  in  sonie  eases  being  as  long  a«  the  body.     It  oonsiats  (Fig.  16) 
of  lh«  long  vcmirorm  tongno  (H)  (aa  in  the  bnlterflics),  the  nppor 
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•orfaee  of  wliioh  tit  mmlly  well  provided  with  obUqae  rows  of  long 
brisllcH.  Tlie  niaxillw  (K)  and  jMirt  of  the  labial  pal|ii  (T)  are  modi- 
fier) into  flat,  li^aMilce,  linnr  procc«»«s,  which  arc  amuigMl  around  ihc 
tongue  {K),  «k1  tbos  ooniplvU  ihc  suctorial  proboAoli^  M'Tille,  then- 
fot«,  the  suctorial  apparntiti*  of  tlie  butterfly  conaiat«  ainipl j  uf  a  ooU- 
ing  or  navtorial  tongue,  it  must  bo  Dot«<t  that  in  tbe  bee  oth<'r  pom 
ore  couocmed  in  the  formation  of  tlio  tHbalar  euckioK  apparalos.  la 
tuny  bees,  besides,  the  tip  of  Uio  tooguc  in  ])e4<uliarly  modified,  iS 
as  to  enablo  the  insoct  to  taat«  the  honey  before  Wginniug  u>  col- 
lect it,  an  arrangement  by  whiob  honey  of  unpleaaani  tasto  can  be 
rejected. 

Appakatts  for  coi-LECTixd  PotxEV. — Of  flll  insecta  the  bees  aloat 
have  certain  parts  of  their  body  spocializcd  for  the  collection  of  pollen. 
The  stnictnros  dovclopc<l  for  this  end  arc  in  their  way  perfect,  Tbey 
may  be  found  either  on  the  ventral  surfaoe  of  tbe  poitorior  portion  ti 
the  body  or  on  the  legs.  Accordingly,  bees  may  thuR  be  divided  into 
two  (p\)iip6  ;  1.  Decs  baviug  stmctures  for  the  collection  of  pollen  co 
the  ventral  surface  of  tbe  body  ;  and,  3.  Bees  having  such  stmctsM 
on  their  legs.  To  the  first  group  belong  the  mason-bec«  {Omnia)  aad 
the  iL-aT-eutter  bee«  { .VrfffiefiUe).  In  thi^M)  flpocies  the  venlnil  mitaet 
of  tbe  abdomen  L*  furninhed  willi  lon^,  stiff,  rctfOTertrd  bairs,  by  meaill 
of  which  the  pollen  is  brushed  from  the  anthers  aa  tbe  insect  passes  in 
or  out  of  the  flower.  The  grains  ^et  entangled  among  the  hairs,  fron 
among  which  the  bee  afterward  dif>lodges  them  by  nieana  of  its  logs. 

This  eontrivancc  is  admirably  adapted  for  obtaining  pollen  from 
flowers  Itaving  a  flat  corolla,  but  not  for  such  as  have  the  anihent  con- 
cealed in  a  deep  tube.  Our  most  highly  developed  bees  (hnmble-be«^ 
boney-bees,  etc)  have  therefore  apparatus  enitabie  for  co)U>cting  poUea 
from  flowers  of  alt  shapes. 

The  most  liiifhl y  developed  bees  colloct  the  pollen  on  the  bind-leg*, 
but  nil  do  not  pusscss  the  structures  adapted  to  this  purpose  in  like  per- 
fection. Fig.  17  repraeoDta  one  of  tlie  biod-legn  of  the  hairy-bee  [An- 
thophora  rttiua,  compare  Fig.  13) ;  we  hero  see  tbe  tro<!hanter  (It),  the 
femur  (S),  the  tibia  (T),  the  tarsus  (P),  the  four  other  joints  of  Ibf 
foot  (F),  and,  finally,  the  two  claws  {K).  The  tarsus  (F)  and  the  libb 
(T)  bear  the  Htrucitircs  by  which  the  potica  is  collected  ;  both  aie  seen 
to  be  laden  with  many  grains  of  pollen  (li'fl  white  in  the  illuatralion). 
The  tibin  and  tanus  arc  broad  and  tiat,  and  are  thickly  covered  with 
hairs,  'nic  pollen  is  brushed  from  the  antliers  by  means  of  the  Iisirt 
on  the  tarsu*  (P),  and  is  afterward  transferred  to  those  of  the  tibia  (T), 
where  they  are  suffered  to  remain  until  tho  hive  ts  reached.  In  tbe 
hiMdtebee  (Fig.  18,  Jtombim  icrrtHrU)  the  same  arrangcmenta  sie 
t  in  yet  greater  porfeeiion.  The  tibia  (T)  is  smooth  on  the 
)e,  while  the  inner  surface  is  covered  with  lonf^,  stiff  Imire, 
with  the  surface  of  tbe  tibia  a  little  depresition,  into  which 
i  brushed  by  the  short  hairs  of  the  tarsus.     Id  tbe  bonvy* 
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th<«  arran^m^ata  are  similar  Xa  those  jiiat  deHcrib^I.  but  the  hairs 

'  the  tarsafl  are  lunch  better  adapted  to  their  purpose  (Fig.  19).    Tbef 

are  disposed  in  ci<^ht  or  nine  rours,  while  in  the  humblr-bcs)  thoy  are 

listribtitt'd  irregularly.     By  thin  rcgwlarity  of  arrangemont  Iho  honey* 

are  enabled  (o  brn«li  tho  polU-ii  from  liiu  uilbers  far  incir«  eiSeair 
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ttm.  17.  Via.  1^.  rio.  l«. 

,  itMiiriaf  oLiuulsiw  fer  mtlvctlni  poil«n.    ria.  it,— Uiisi-iii*.  four  tImM 
I'-UvBaif-Km  foot  dmn  tuluicnl.    Fid.  IS  —  tlmniuc.  Htv  tlmi^i  m- 

■BEi-i.    ff.  rrediMigrj  Afiinnr:  r,  UUi;  J,  (irlckli*  oatibU;  A  unniipoUcB-bniBb):  F, 

OOttt  uwDmU  <4  th»  tool ;  K.  vlaiim. 

aally.     The  pollen,  oDce  removed  from  the  antlers,  is  next  transferred 

to  ihv  hnirs  or  to  tho  snrface  of  the  tibia,  to  which,  being  visrid,  it 

mulily  adht;rc«.     Aftt-r  the  process  of  collecting  has  been  carrii-d  on 

for  some  tiint-,  the  pollen  forniN  thick  yellow  miLSM!!*,  which  couiplelely 

velop  the  legs.     Laden  with  the  fniiia  of  ilJi  toil,  the  iosoct  wings 

way  homeward,  and  deposita  them  in  tl>e  bee-hire. 

While  our  native  flowers  nre  many  of  them  entirely  dependent  on 

uiM^^l-t  for  tbc  tmngfcrence  of  poUcn,  the  procwa  of  ciwH-fcrlilixation 

in  many  tropic^  t>i>vcioi<,  alwavH  pfToetcd  by  birdn,  which  visit  tho 

wers  on  accwnnt  of  their  n<^ctar. 

In  America  the  fauniming-birda  {TrofhSi^,  Figs,  20-32)  and  in 
rica  the  boncy>eatera  {Cinnyrida)  are  the  great  promoters  of  crosa- 
tlizaiioD. 

llie  honey-birds  arc  found  in  Uie  tropirnl  regions  of  Africa,  A^a, 
A  Australia,  while  the  hummtnsr-bird-i  bi-Iong  to  tropical  and  South 
merits  The  former  snck  the  honey  with  their  long,  tubular  tongae, 
whif^h  i<  hniob-like  at  the  tip.  Their  relations  to  flowers  bare  not  yet 
^^evn  «uflicivnlly  inveiti gated,  but  a  good  deal  is  known  rcspvcling 
^^Bnw  of  hamming-birdi. 

^H  Tha  hninming-birilii  are  amall  (the  largest  «pec!m  attaining  to  aboat 
[^Bie  »\x»  of  a  swallow,  the  smallest  not  mu4!h  larger  than  a  humble-bee) 
and  of  delicalK  KtrDOture.  llicy  are  famed  for  their  magnilicent  p)nai< 
ige,  whieh  almost  always  displays  metallic  tints,    Their  flight  docs 
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not  reRemble  tbst  of  »ny  of  oar  nativr  birjji,  Ixting  maintaiaei)  by 
vibratioB§  of  tbu  wingii,  irliid)  i-iuiblti  tlii-m  tu  ntinain  appareoilf 
tiotilea  in  one  opot  fur  n  oonnid^rablv  time.    Tbcir  passtig(>  from  pUw 
to  plnco  is  (•ffccti^  hy  «  Mrics  of  rapid  AaxXu,  almost  too  swift  for  lb 
0}'C  to  futlow.     Their  flight  might  perhape  be  be«t  compared  to  llul 
of  a  moifa.     Like  these  insects,  the  bammlDg-binls  hover  for  Itiug  ma 
ft  flow^,  sipping  the  honey  with  tboir  long,  thin  bill,  and  in  other  fat- 
liculars  alflo— in  color  and  form,  for  oxampio — hammiog-hinJs  idJ 
moths  oflfrr  Konic  remarkable  parallelit.     Reprciuintalivcs  of  eacb  ntf 
be  foQDd,  Ui  diatingoish  between  which  needs  a  close  wcrutiny,  wJ 
which.  wh«n  on  the  wing,  nught  pwples  the  beat  observer.    To  ill 
outward  appeamnoc  the  bunimiDg-birds  aro  birds  whoa  at  real,  mwoH 
when  in  tnotion. 

The  tongne  of  the  bamniing-bird  is  admirably  adupleil  for  ritnrt- 
ing  thfi  honey  from  flowers,  beiug  really  a  soctorial  tongue  in  ibu  miM 
Hn«e  of  tiie  expremon.  Long  and  tubnlar,  often  biBd  and  hairy  si  tin 
tip,  thU  organ  serves  U>  catch  the  Insecta  that  may  be  eonoeale^l  in  ih 
flower  (Fig.  22,  1).    The  beak  b  long,  thin,  and  poiniod  ;  the  Sffff 
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Brnmiii'nRDa.  Fia.KL— ilUIMrteMiriM.lhrMfowflitmlBiiJ  ■■».  Fla.tL— /Wi  ■  ''2 
sH(M.iiii*afDwilw  naninl  alML  rra.at— t.  SwanD-nuiiwalMafto  aufitn  U,'*^ 
Ttll(«d»TlllOrlUli(inr7(Oi)(w«};  lbmlMutlua)UViItl«&    lA&erBnba.> 

jaw  closes  over  tfae  edge«  of  the  lower  jaw,  thtis  forming  a  kind  d '" 
inciting  tbfl  tongue.    In  almost  all  speoivs  the  boak  ia  Htraigfal  or ' 
slightly  eurr«I  (Figs.  SO-33) ;  to  the  sieklo-bcak  alonit  (tfav  fm 
aquUa  of  the  oqnator,  for  example)  it  'nt  nickli-^hapod.    T 
of  tJ>e  beak  varies  in  accordance  with  thelfiijflh  of  the  o-it 
the  flowers  habitually  vi^itctl  by  the  differeut  speciea.     In  Ui*  ii-*" 
liniu  rnrnmvs  of  Brazil  (Fig.  21)  it  is  1-5  centimetre  h"  •   '"'■ 
Seliothrix  aurita  of  Minas-OeraCa  in  Bnuil  (I"i«.  20)  alxm 

'{"he  longest  beak  among  the  hummiog-btnlt  ia  ttuU  '^ 
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yocSmtuta  enaifer  of  V«n«ruDU  {Fig.  22, 1),  that  of  tlio  fcmald  being 
t,  of  the  male  ten  t«nlim<itreit  long.  Fig.  "i'Z,  II,  ohon-it  a  flowt-r 
if  the  d.itura  Bpeoies  freqeiiiMl  by  the  laat-named  ;  we  here  we  how 
no  length  of  the  beak  and  that  of  the  corolla  correspond. 
We  thas  SCO  thai  in  tlie  tropiog  there  are  not  only  wind  and  insect 
lertiiized  Howorv,  n.f  with  u^  but  also  oTtain  wbicli  are  bird-fvniltxecl, 
>.,  pliintJ>  in  wliivli  chu  truDtfferoitou  of  the  polleu  la  effoctcj  by  hum- 
iiig-binU 


)pIGIN  OF   i[AN  ANB  THE  OTHKK  VEUTKJJRATES. 

nR  early  part  of  this  century  «aw  the  eslablialimont  of  moRt  of 

the  fundamental  prineijiles  of  the  science  of  ]>hysica,  especially 

applied  to  astronomy.     A  few  decades  later  saw  the  science  of 

cbeiui^try  emerge  from  the  empirical  and  enter  the  phitosopfaical  stage. 

It  has  been  reserved  for  tho  second  liulf  of  iho  century  to  wiincsa  the 

very  of  the  facta  an<l  princi]>l<:4  of  thu  liisUtry  of  life  on  t])c 

The  pnblio  mind  la  gradually  avakenlng  to  the  fact  that  the 

deflt  truths  of  creation  are  being  placed  within  thtir  reach  by 

e  researcbcfl  of  contemporary  science,  and  that  ibe  knowledge  of 

the  manner  of  the  ongin  of  tbe  baman  raco  is  no  longer  withheld 

from  ns. 

Tile  Mludy  of  the  fossil  remains  of  animals  baa  revealed  an  immeiiao 
numtier  of  forms  of  life  which  in  former  ages  have  peopled  tbe  world. 
The  study  of  geology  has  shown  that  the  history  of  onr  planet  is 
marked  by  sncoossiTc  depositu  in  water,  wbieb  have  become  beds  of 
rocks.  Tbe  relation  of  i1im«  bed*  to  each  other  gives  lu  the  rclatloDi 
of  the  animals  and  plants  whoso  fossil  remaina  they  contain.  Thus 
wo  have  obtained  a  consecutive  history  of  life  from  its  early  appear- 
^^nee  to  the  preaent  day.  Before  the  doctrine  of  erolntion  was  nnder- 
^Btood,  the  BucoexiTe  populations  that  filled  the  successive  periods 
were  EuppoH<l  to  have  been  the  products  of  special  creations.  Now 
il  is  believed,  with  the  best  of  reason,  that  all  forms  of  life  have  been 
produced  bycbangeaof  stmcturo  which  arose  in  the  coarse  of  descent, 
tbe  one  fpceiiii  <^oniing  from  the  other  ;  and  that  interruptions  in  tbo 
series  of  r>pmt-s  from  older  to  later  ]>eriods  are  dmply  due  to  the 
absence  of  the  means  of  preserving  thi-ir  remains  at  certain  limc« 
daring  llie  course  of  the  history  of  the  world.  These  interruptions 
inilicaie  periods  of  dry  land,  since  fossils  are  not  preserved  unless 
Ihey  are  eKcludc<l  from  the  air  by  .t  covering  of  water  or  of  mud. 
^^  It  is  one  of  the  peculiar  advantages  of  the  Sorth  American  Con- 
^^BteDt  to  tbe  scientiat  that  tbe  geological  structure  of  its  great  interior 
^BoomparatlveJy  simple,  so  that  its  history  can  be  easily  read.    It  fol- 
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--— .  n  of  life  b  recorded  with  Uc 
«»  who  will  bcMow  tb(  nroM- 
'^-»->,  .uriug  the  luil«o;«us,deiro((i| 
^  -^^  nwarded  by  tJte  dtacovecjr  of  tbc 
j^r  Ibm"  "^  animals  sa  ilist  it  is  wv 
<  ia  atniirttirt;  wliich  bave  rcaolud 
,  wo  aro  familiar  as  liring  on  dit 
tinw.     Not  tlutt  tbis  contiiKst  Im 
»of  uiinuLl  life,  or  all  fornuof  aid- 
.  but  it  baa  ^rea  us  mail}'  of  ihoa 
[  obtained  tbe  loDg-siDce  extinct  iDM- 
Tbm  we  have  dtsoorered  Um  !&• 
^    IV*  b«T«  lh«  aaceMor  of  all  the  reptild, 
^   ■  Mimab     If  we  coDudvrol  lira  nuiuaili, 
i-jive  traced  op  a  great  Diany  Una  to 
_M  ..-nM  T«7  primitive  thiugK.     Thus  we  bate 
iM  u«M  of  Ibu  deer,  tbe  camel§,  the  routk,  tbt 
riusiocvnw,  of   Uiv  rat«  and  dogs,  of  ike 
...  «M«  important  evidunce  at,  to  tbe  origin  «( 
re  nunuiuls  from  which  nil  thnw  kiali 
ibeir  deeccnt,  and  from  which,  DodoeU, 
•«tl  which  wo  have  not  yet  discovered  in 
-  tfa*  Bnte  of  the  i'lephants,  tbe  hyeaaa,  tbe 
Tbe  anccflton  of  tbe  strange,  pouck- 
..i^  i«»  faeKn  fonnd  in  ])art.     TIicao  creature*,  no* 
^■wow)  to  Australia  and  the  adjaoMit  iatandi, 
-»  wid«lr  distributvd  over  tbe  earth.     Some  oi 
■>*<lifi.>rouH  dvpo«it«  of  our  plains  and  Rocky 

M  j^mMUCJT  of  learning  tbe  tnannor  of  creation  of 

■iuMty  and  speculation  are  awakooed.    Muij 

wear  to  the  mind.     Were  any  of  the  living 

■rfeil  from  any  otbor  living  species,  or  have  the 

.«iff«E«d  from  like  earth  ?    Have  the  giants  of 

^  radaeed  in  aiee  and  Ktrongtb,  or  bavc  the  (cianl* 

«  weak  nnd   insignificant  l>eginning«  t    Have 

.^  mk  awn.'  |>erfoct  nith  the  lapse  of  tlie  agM,  or 

^^mI  fiwm  more  perfect    anoe«tors  ?     Ilavo  ihcM 

.■  IB  all  oontiiientA,  or  have  they  proceeded  differ- 

_.  •   -f  the  earth?    Such  are  the  questions  that 

;  North  American  verlt'hmto  paleontology 

■UDv  of  llu-m  could  only  be  anttwens)  by  North 

.1  (»oU  b^catLse  its  reooixl  ia  the  mom  complete^ 

.e««d  continent  etudicd,  it  furnished  the  first 

,»  aMiory  of  the  science  for  a  oompnrison  with  the 

_^^  lMfor«  us  by  the  paleontologists  of  Eorope. 
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AnKwering  the  bat  question  fim,  it  has  bc«ti  coDclosively  proved 
;hat  there  has  been  a  genonti  vorreapondcnco  in  tlic  progrvMt  oF  Terto- 
life  in  the  two  oontiiicnu  of  the  norllmnt  livnuspberv.  Thv  Uif- 
ices,  tliODgfa  QQCoerous,  are  of  minor  importanoe.  Some  farai]ie» 
of  vertcbraia  have  eKU(«d  on  the  one  continent,  irhicb  were  absent 
from  Iho  other,  but  the  number  of  Fitch  is  not  largo.  £Ten  the  same 
gdiiufl  oocsaionally  existed  on  )><>th  oontjiient*. 

The  other  4n*»tion!t  must  be  answered  by  reference  to  the  gene- 
alogies themaelves,  or  pbj-logenies,  M  they  arc  called. 

In  tracing  hgtck  all  tfao  Udcb  to  which  we  have  yet  had  aece«,  the 
same  kind  of  cbaugea  is  fonnd  to  have  taken  place  in  all  of  them.  Let 
tu  take,  for  instaiwe,  the  animals  with  hoofs.  These  embrace  the  eloyen- 
footvd  aoi]  odd-toed'orders,  with  their  many  species  and  families,  which 
are  represented  hy  the  ox,  dci-r,  eaniel,  hog,  and  hippopotamus,  for  the 
cloven-footed  ;  and  the  hor*e,  tapir,  and  rhinoceros,  for  the  odd-locd. 
Host  of  these  ereatnres  wallt  on  their  toes.  Many  of  the  first-named 
group  have  hut  two  toes,  more  or  less  united  together,  while  the  horsey 
of  the  second  gronp,  have  but  one  toe.  The  bones  of  th«  two  rowa 
which  form  both  the  palm  and  the  sole  alternate  with  each  other ;  and 
the  anklc'joint  i>  a  wt.'l!-couHtructed  tongur-and-grxiovu  arrangement, 
teeth  in  many  of  them  are  highly  complicated  by  tlw  infolding  of 
e  enamel  of  the  crowns  of  the  molars,  and  this  special  development 
of  tlie  molars  has  been  aecompaniixl  by  a  corresponding  reduction  hi 
their  number,  and  in  ilie  nnmbcr  of  the  incisors.  Id  tracing  the  lines 
of  these  atiimuls  backward  in  lime  wi-  have  ntadc  the  following  discov- 
eries :  First,  the  infoldinga  of  the  enamel  of  the  molan  become  «hal- 
lower,  and  are  finally  represented  by  the  valleys  between  four  hills  or 
tubercles,  which  sland  to  each  other  so  as  to  bo  inclosed  by  a  W(uare 
figure.  The  number  of  ttte  molar  teeth  increases.  If  incisor  teeth 
were  absent,  they  appear.  The  too  incn-asc  in  number,  becoming  fire 
on  all  the  feel.  Tliu  atop  beeomea  plantigrade  or  flat-footed,  the  heel 
reaching  the  ground.  11)e  tongue  and  groore  disappear  from  the  ankle- 
joint,  which  becomes  fiat.  The  bones  of  the  two  rows  of  the  carpus 
mid  tarsus  no  longer  alternate  with  each  other,  but  rest,  each  one  of 
the  first  on  each  one  of  thv  second  row  only.  In  1874  I  foretold  that 
iJie  ancestor  of  all  the  mammals  above  mentioned  would  prove  to  bo  a 
"  pcniadactyle,  plantigrade  hnnodont ";  that  \»,  a  fivc-todl  sole-walker, 
with  ubercular  molar  teeth.  In  ISSl,  seven  years  later,  1  obtained 
evidence  that  sudi  a  typo  of  mammals  abounded  in  North  America 
during  the  <^arly  Roccno  Tertian,-  period,  and  the  prophecy  was  ful- 
filled. The  bott-known  geuus  of  tliU  divixion  has  been  called  Piicna- 
codus,  and  che  figureis  of  it  will  be  found  in  the  "American  Natural- 
ijt "  for  1»84.  In  a  still  earlier  formation  of  the  Eocene,  nearly  all  the 
L  boofod  mammalia  were  fonnd  to  bo  of  this  type,  showing  conclusively 
^^taiat  this  ;n^np,  w)ii<-)i  i.4  known  as  thv  Coiidylarthra,  was  the  anocator 
^H^^  hoofnl  maiiimaU  (Fig.  1). 


THE  rofui^a  science  montult. 
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But  the  Condylarlbra  were  also  nncMlont  of  a  oltll  more  important 
tine  of  mammals.  A  remarkable  type  of  (juadru{>vdii  kiiunii  ii«  Icmun 
at  present  inhabits  Madagascar  anit  some  parts  of  Afrit-a  and  Ma* 
lay sia.  Tlioio  crvnliirvti,  known  by  the  Germans  as  UaibaS'm,  or  half- 
Bp«s  prcMHit  a  vtiriou*  combination  of  thi-  characters  of  monkeys  and 
Bvnivora  of  Uio  raccoon  pattern.  They  t^uuld  easily  have  atood  in  th« 
I^Miiion  of  parenta  to  the  monkeys  in  general ;  and  au»pi«iona  to  tbiH 
effect  have  been  abimdanlly  oonlirmed  by  the  discovery  of  uuinerous 
Kpreaeniatives  of  the  sub-ordpr  Lemurvitha  in  the  Eocene  beds  of 
both  Europe  and  Nortli  America.  And  tbeee  again  have  been  traced 
as  certainly  to  the  CondylartUra  m  aiiccntorrt,  on  tiiiit  lliis  group  is 
again  proved  to  be  tbe  ancestor  of  man  an  well  ik*  uf  ttie  hoofed  nnimalit. 
And  here  was  fulfilled  another  prophecy  made  by  ibe  writer,  along 
with  the  one  already  mentioned,  ric,  that  the  anee^tur  of  man  also, 
woidd  be  found  to  be  a  "  pcntsdactylo  pLintigradc  bunudont.'* 
H  An  fltipecini  point  of  int«rut  in  the  phylogvny  of  man  has  been 
Vroaght  to  tight  in  our  Kortli  American  beds.  Tberv  are  »omo  tliioga 
in  the  atmcture  of  man  and  his  nearest  ri'Ialives,  the  cbimpanwe, 
OiTing,  etc.,  that  lead  ns  to  suspect  thai  they  have  not  descended 
difMtly  from  true  monkeys,  but  that  they  have  rather  come  from 
sotne  extinct  type  of  lemurs.  Lemurs,  which  fulfill  this  anticipation, 
have  been  found  in  our  Eocene  bedH,  and  belong  to  a  peculiar  genus 
which  bcant  the  name  of  Anaptomorphuit.  These  creatures  have  a 
dentition  more  like  that  of  the  anthropoid  a]>ea  than  any  living  lemur 


unpt  Pie.  4.  wbltb  tofOsr  UilrdmulDnlMs*.    (rram  Itw  Koane  o)Wramtai|t.) 

btbita.     They  had  the  mo=t  acute  sensos  of  night  and  hearing,  if  we 

Judge  from  the  bony  piirU  wbicb  surrounded  tbonc  organs.    Tliey 

also  had  larger  brains  than  those  of  any  other  mammal  of  their  poriud, 

though  they  did  not  differ  much  in  this  respect  from  the  existing 

Tm.  xxnt. — If 
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kottiin.  Both  of  the  two  8]><>ci<<«  knotra  nru  WDall.  not  probably  ez- 
oeediog  a  gra^  »iuirrcl  in  oixc  Only  tliu  skoUs  aud  jaws  aro  kaowa 
(Fig.  2). 

But  the  CondylarUira  prove  to  bo  the  anoeatore  of  a  atlU  gRoUr 
populatioD  of  dfBOentlaDta.  ^Ve  Iiav«  traced  all  forms  of  grinding 
teeth  up  to  a  pattern  which  cx>nKi)>t«  of  four  lalicrrlr-n  or  conea  ansni^ 
within  a  square.  Bui  it  ban  been  po«si))ltt  to  xhow  that  ono  of  the  fov 
tnbcralra  appeared  afli^r  iho  other  Ihreo,  aa  an  addition  to  th«in,(» 
tbat  the  4-arlic<i(  form  of  molar  or  grinding  tootb  was  tritubermbt, 
and  tlial  the  qDadritub«rcular  was  an  outgrowth  from  it.  Now,  OM 
of  the  three  families  of  the  Condylarthra  has  tritabercnlar  molan,  aad 
tfa«re  ia  littlo  doubt  that  it  waa  tlio  aooMitor  of  tlic  two  other  familiea 
Tho  principal  gvnuv  of  tbiH  family  u  oalled  Pcripiychns.  Prom  tlai 
(sinily  amt)  ati  ord<T  of  boofcd  mammals,  which  never  roao  to  the 
pOMeasion  of  four  tubercular  grindera,  although  the  crowoa  becaaw 
orested  by  the  modification  of  the  three  which  they  posseos.  Thii  a^ 
[  dcr,  th«  Amblypoda,  had  a  short  life  in  geological  time,  and  did  not 
I  grow  in  tb«  dimensions  of  the  brain,  bat  developed  hag«  skeleton* 
with  itkulb  tUut  >]mititvd  into  liom*  and  titrango  processM. 

The  Condylartbrt  with  thrrc  tubi-rdea  are  probably  also  the  nan*- 
tors  of  the  carnivorous  orders.     The  lions,  tigera,  wolves,  and  bean  rf 
[  to^ay  can  be  shown  to  be  desceodanta  of  animals  aI>soIutely  intena^ 
r^iato  botwccA  themselves  and  the  animals   just  mcniiooed.    TIisk 
baU'Caroirorca,  or  Crcodonta,  bnvf,  like  tb«  ancient  hoofed  maa- 
mala,  more  numerous  teeth  than  their  modern  representatives,  anil  dif- 
fer from  the  tme  camivora  in  just  the  ways,  in  liraba  and  Teet,  ikD 
we  have  seen  that  the  ancient  hoofed  mammals  differ  from  their  mod- 
,  em  descendanta.     Creodonta  were  not  such  dangerous  animals  as  tb( 
\  eamivora,  with  some  pocsiblo  exceptions,  because,  altlion^  they  aot 
I M  large,  they  generally  liad  sborlcr  legs,  loss  acute  clawa,  and  maStf 
}  snd  more  simple  braiiia. 

This  genealogy,  it  will  be  seen,  doea  not  show  dh  the  antvstgnof 
the  Condylarthr*.  This  remains  for  future  discovery.  It  is,  howrvtr, 
probable  that  they  will  be  found  in  the  earlier  geological  pcii^ 
among  some  of  the  mantupiid  mammals  only  knowu  thus  far  fiwtn  it* 
jawB  and  teetb.  It  must  also  be  noted  that  a  nnmher  of  these  ■ni**' 
tral  groups  arc  represented  In  the  exbting  fanna  by  a  few  geMA  Of 
the  Condylartbra,  a  near  relative  exists  in  the  llyi^u,  or  cony,  wk>'^ 
now  inhabita  Africa  and  Weatem  Asia.  Of  the  CrtKHinota,  tti«^ 
VgeofHt^  exift  In  Madagascar,  West  Africa,  and  the  northern  b'B'' 
■  tpheie.  The  mastodoos  are  late  representatives  of  an  ancicitl  ttf*' 
and  their  phylogwiy  has  not  yet  been  folly  Dvade  ont.  But  they  tf^ 
tninly  alw)  cami*  from  the  Condylarthra. 

TlicrB  is  a  remarkabk*  likeness  between  the  hlatory  of  the  dM^T 
ment  of  the  reptiles  and  that  of  the  higher  maniinais,  in  imer^-i'"'' 
aad  that  i^  that  they  have  ^parently  all  been  doriTed  frmu  a  *^ 
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ler,  wbidi  ocoufried  tlte  earth  at  ona  (an  early  g«ol<^cal)  period, 
reptiles  are  inferior  to  mammals  in  the  ac*]e,  bo  they  are  of  earlier 
ri|^n.  The  primitive  reptilian  order  finrt.  appeared  in  force  on  the 
th  during  tbd  Pmniaii  fpocit — that  populoo.-t  Umc  which  itntncdi- 
it«l7  followed  the  age  of  the  true  coal.  If  it  exi*[ed  durtog  (he  eool- 
leasunM  proper,  it  has  not  yet  boen  fonnd  in  them  in  North  America, 
iia  order  hsa  been  named  tho  Tberomorpha.  Its  representatives 
have  been  foond  in  RuMin,  Germany,  Soutli  Africa,  lUinois,  Texas, 
and  Franco.  1  give  the  name*  io  tlie  hislorio  order  of  dutcovory.  It 
enibrac«d  both  oaraivorous  and  herbivorouii  forms,  and  species  of  aizos 
(rocn  that  of  the  Malayan  tapir  downward.  Thoee  with  piercing  toetb 
ocear  everywhere,  and  those  with  grinding  teeth  in  North  America 
only.  South  Africa  furnishes  oa  with  genera  with  leaf-shaped  teeth, 
and  others  wiUi  no  t«elh  at  all.  This  order  roprcneDts  (he  first  air- 
brealhing  land -population  of  vcrtvhraU^  and  tliey  evidently  fiillillod 
moat  of  the  f  unotiouH  of  the  mammalia  of  to-day,  though  nono  of  them 
^^Xtx«  fliers,  bo  i»r  aa  known.  Uany  of  ibem  had  strange  phymogno 
^Kiiea,  with  blunt  noses  and  large  noatrila,  and  long  teeth  mingled  with 
iiotber  smaller  ones.  Ueaides  having  given  origin  to  most  of  the  rep- 
ttUa,  this  order  presents  many  points  of  resemblanc«  to  the  mammalia. 
Some  of  the  bones  resemble  very  closely  those  of  the  duck-bill  or  Pla- 
typus of  Aixtralia,  and  some  of  \3m  bones  of  the  skull  arv  more  mam- 
naltao  than  iliu  eoiteapondlng  parta  of  any  other  rc-plilea.  It  is  prob- 
able that  the  lowest  order  of  mammalia,  which  is  to-day  represented 
by  the  duck-bill  (the  Monotremata),  were  derived  from  the  Tbero- 
morpha.  (See  "Proceedings"  of  the  American  Association  for  the 
AdvaDcemcnt  of  Science  for  1894.) 

The  different  lines  of  roplJles  have  Won  traced  less  completely 

than  those  of  the  mammalia,  partly  becaaae  their  history  is  more 

ancient,  and  the  formations  where  their  remains  are  preserved  have 

suffered  greater  dLsaaterSv     The  changes  that  have  appeared  with  ad- 

Tanoiog  liroe  have  Iwcn  in  the  bonra  of  the  shotildcr-girdlo  and  pel- 

▼is,  in  the  limbs,  vertcbnrt,  and  ulculi.     Certain  changes  in  thciw  parts 

resuUed  in  the  appearance,  in  the  period  immediately  following  the 

Permian  (the  l^riasuo),  of  the  orders  of  the  sea-sauriana,  the  flying 

■aorians,  and  the  land-eanrians  or  Dinosauria.     In  the  next  period. 

the  Jurassic,  vro  have  the  first  certain  knowledge  of  the  tortoiitcs  and 

luards ;  while,  in  the  following  age*  of  the  Crvtaceons,  we  get  the 

pytfaonomorphs  and  the  snakes.    All  of  the  existing  orders  were  in 

the  world  hy  the  trcginuing  of  Tertiary  time,  but  the  great  monsters 

^that  ohamet^rizeil  the  middle  period  of  the  earth's  history  were  only 

^■epresenled  by  the  crocodile  branch  of  the  Dinosauria. 

^B    The  changes  of  tttmcturo  which  these  several  lines  anderwent  fn 

^^^  coarse  of  the  ng<-K  were  quite  different  from  those  which  the  hia- 

"tory  of  the  mammalia  exbihita.     Instead  of  becoming  more  perfect 

rgans  of  locomotion,  the  limbs,  if  we  except  chose  of  the  flying  rep- 
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ttlcti,  loat  some  of  itieir  gpeoial  cbaractcn,  becoming  more  rotnoie  from 
the  mammaliaii  typo.  Tliv  pvlrU  became  weaker  and  more  opca. 
Tho  Khoul>)fr^rdlo  lost  poru  in  sqfne  orders,  and  k>>»^  aom«  i-ipon- 
ftion  ill  otlw'M.  Tbo  vert«bm  became  more  perfectly  articaUted  lij 
tlie  lH>dieEi,  aiid  in  the  caM  of  the  Hoakcs  by  the  nrehes  also.  KiuiU;, 
the  ribi  lost  one  of  tlivir  points  of  articulation  wiih  the  vertebne,  sad 
rthe  jaws  became  looser  am)  morv  open,  and  e«|)«ciiilly  odapied  to 
nwaljowiog  large  bodies  whole,  llie  hUtory  consisbt  of  a  auoewsiic 
dcj>ariure  from  the  mammalian  type,  and  a  numiog  into  a  speoialiu- 
tiun,  which,  in  »>me  cates,  mmu  degeneration. 

A  cnriouR  special iiat ion  which  sttporveDod  on  tho  reptilan  tyi^^is 

Lthat  of  tho  birdit.     Varioitit  Knurians  exhibit  unmistakable  approxima- 

Ptions  to  ibe  birds.    The  laud-^uriaiu  include  ty|H>s  that  walked  on 

tho  hind  legs  and  bad  many  bird-like  eharaetera  of  thv  hinder  fo«t 

and  of  the  pelvis.    The  flying  sanrians  present  affinilicA  in  tbvjuune 

direction.     I'he  class  of  binis  presents  many  perfections  both  general 

and  special.     Itioir  brains  ore  larger  tlian  those  of  reptiles,  and  they 

a<M]iiired  warm  blood.     In  their  own  specialty  of  flight  they  di^pUy 

wonderful  ]M>wcr,  white  the  highcnt  ordcn  add  thai  vocal  skill  wliich 

unakea  tJ>ein  ao  pleasing  to  man.     Here  i^  a  good  example  of  advasce 

nn  «rotBtioD.    Oaaes  of  degenerate  evolution  are  to  be  found  in  birdi^ 

but  they  are  few. 

The  next  lowest  claa*.  tliat  of  the  Batrachians,  prevailed  during  the 
coal-measure  period.    Tliey  expanded  cnormouKly  during  the  PeraiiM, 
Llind  were  worthy  ronteniporaritui  in  Ktxe  and  nunilwrs  of  tbc  (beromorpb 
Pteptiles.    Their  numbers  diminiiihed  subsequently,  tut  the  record  nov 
stands,  though  some  of  the  species  maintaitied  tbeir  bulk  during  ibo 
Ll^iaosic  period.    In  modtm  times  they  are  comparatively  inaigiiificant ; 
rCrogs,  toads,  ealamnndeni,  Kiren#,  and  ca-cilias  not  playing  an  import- 
ant part  in  the  existing  fauna.     In  tracing  the  auooMBiTe  changes  of 
structure  of  tliesc  creatures,  one  is  forced  to  beliere  tliat  degeneracy 
has  played  an  important  pan.     'I'he  bones  of  the  skull  have  so  diraio- 
ishecl  in  number  as  to  leave  it  in  some  cases  in  a  condition  cotiiparable 
to  that  of  (he  primitive  fiohes.     In  not  a  few  modem  types  the  nwta- 
norphostH  is  never  eomplet«d,  tho  animals  remaining   pcrraanently 
breathers  in  the  water.    Whatever  we  may  call  siioh  changes,  they  sn 
plainly  a  specialization  which  has  carried  them  farther  and  furtbw 
away  from  th<-ir  riarting-point ;  and,  as  in  tho  case  of  the  rcptilM, 
this  starting-point  has  been  near  to  ordcnt  higher  than  itself.    Tlio 
Permian  Batrachia  are  nearer  in  structure  to  tho  Permian  reptiles 
\Jheromarpha)  than  any  subsequent   form  of   Hatracliia  lua  bseo 
(Fig.  8). 

ProfesHor  Agassix  pointed  out  that  the  early  flshea  presented  reU- 
tions  to  other  veitebrata,  as  I  have  stnoo  shown  to  bo  true  of  tbc  Ba- 
ttadiia  and  Roptilia.  Some  of  the  primitive  finhos  he  eailed  "  saiirwd  " 
or  "  reptilian  "  flslios.    Batracbian  fishes  would  have  been  a  more  acta- 
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^RiU<r  dc-HignaUon,  fur  t(  in  highly  |)robalile  that  it  waa  from  odq  of  Ifae 
^rcA^'y  ordon  of  fished  (bat  lbi>  Itatracliia  took  their  rieo.  Uniitting  from 
ODiuideratioD  the  lowest  Tertebnta,  the  Hand-tanoes  and  lamprvys, 
.which  are  not  fisb«,  we  have  retnaitiing  a  hod y  of  animaln  uhioli  jmv 


?H>  L— SVtfUi  or  KBT9r*  ]n«uipir«tmi.    (Cnpn.)    A  n»ni<hUn  of  itie  Psnalui  period.    Om 
UUi  ulanl  (Ixc.  uppac  ilile.    (PKm  IVnn  ) 

sent  i^reat  variclies  of  structure.  Of  the  four  great  Bub-ctaasRH  Into 
which  lliey  naturally  fall,  bat  on*  can  bo  called  trie  fishes.  The  othen 
embrace  the  eharln,  tho  cfaiinicrui.  and  th«  Icpidosircna.  It  is  interest- 
\Bf^  to  note  that  thoM  four  dirisioiiti  ani  tnoro  closely  approximated 
during  tliu  Pt-mtian  period  than  at  auy  later  lime.  An  order  tx-oh- 
lically  referred  to  the  sharlis,  and  knowD  as  the  lehtbyoloini,  com- 
binea  many  of  th«  characters  found  tflparatcly  in  three  of  the  snb- 
ieliBses.   The  crpatnrvx  whliifa  ««pccially  dcwrvc  the  name  of  batrachian 

bes,  the  c«ratodontt>,  etc.,  also  abounded  during  the  Permian  period. 

am  this  time  ihc  true  fishes  began  to  run  their  course.  Tbfiy  have 
pint  all  walers,  and  have  branched  into  a  greater  diversily  of  form 
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than  any  of  the  oth«r  diTiaiotia  of  vertflbnta.  And  paleontoIogT'  ud 
■oOlc^  show  that  they  havo  puna«d  a  oouree  which  U  to  itA  t^aential 
priuciple  the  same  as  that  dUplayud  by  the  Bstrachia,  and  in  a  lew  de- 
gree hy  the  Reptilia.  They  hav«  diverged  fnrthor  and  further  amy 
fn>in  the  hatrnchiaas,  whioh  they  onee  reaembled,  and  la  ao  doing  hire 
loft  behind  tbem  the  general  ascending  line  that  led  aomo  of  th«  lud 
nimab  to  b««Hne  liammalia.  Tbey  hare  become  speoialiud  iat» 
I  wbiob  hira  qMolal  modes  of  life  adapted  to  special  looalitia. 
9m«  of  the  liiio»  of  deacent  are  dearly  degenerate,  as  indicated  b;r  * 
of  part((.  Same  of  these  degenerate  line*  inhabit  the  deep  Ha; 
lothen  haTe  become  moTably  ecoaile,  attaching  tbemaetvcs  to  fiiol 
ies.  Others  have  found  protection  in  an  external  armor  of  bon; 
Bt«H  rather  than  in  activity  luid  Benitibility.  Bat  many  fiabea  are  in 
their  espceial  vay  woodetf ol  exemplars  of  aQltnal  energy,  thoogh  non* 
of  tbem  rise  hit;h  in  the  scale  of  intelligence. 

In  review  of  the  reenlt^  obtained  from  the  recent  study  of  vcft«- 
bnite  }>aleoiilology,  certain  principle  may  be  clearly  disc«med.  Tliew 
are  a!<  follows :  1.  The  earlier  types  were  more  generalized,  the  laur 
onee  more  specialized.  2.  IIh;  speoialiiation  is  aomctimes  npward  or 
ogrewive,  and  sometimea  downward  or  retrog^reaaive.  3.  The  rctio- 
RT*  development  has  been  more  general  in  early  geological  p^ 
rioda,  the  progreasive  more  general  in  the  later  geological  perioili. 
For  •  move  detailed  exposition  of  tboM  principles,  see  *'Americu 
NataralUt "  for  Febriiarj-,  March,  and  April,  1665, 

It  ia  not  my  intention  in  this  article  to  do  more  than  to  display  the 
facts  of  the  case,  llie  exposition  of  the  hypotheses  of  evolution  which 
explain  these  facts  most  be  rccerved  for  another  article.  Suffice  it  le 
■ay  here,  that  the  stady  of  the  changes  of  strnctorc  displayed  by  tht 
lincH  of  evolution,  lias  hrangbt  to  light  some  very  dcBntte  csbibilieas 
I  of  the  application  of  energy.  The  illustration  of  the  modut  optmM 
of  this  creative  energy  is  a  very  important  chapter  of  evolution,  sod 
one  that  interests  mankind  practically,  oven  more  than  as  food  for  Ui 
intellectual  activity. 


AN  EXPERIMENT   IN  PRIMART  EDUCATION. 

Br   I>K.  MAKT   PLTNAM^AOOBl. 


n. 

OyLT  one  attempt  was  made  during  this  year  to  teach  the  child  tlie 
meaning  of  wordiu  It  was  done  through  a  aimpic  gcnoraliiation 
which  had  become  indispensable  in  the  study  of  geometry,  when  At 
passed  from  piano  to  solid  figure*.  By  means  of  wooden  models  ibe 
learned,  in  addition  to  (be  (Uibc — the  sphere,  ovoid,  oblate,  cylindtr, 
prism,  t«lrahot\Tiin,  octahedron,  and  dodeoabedron.     She  then  ww  M 
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H       AS  i 

^B  make  paraU«l  linea  of  plane  and  aoM  figiina  with  a  corrMponding 
^^■inber  of  sidos  or  sogloi,  then  to  atMlruut  the  Grcvk  Dunivnls  tri, 
tetra,  pcnta,  Kexa,  otc,  found  to  belong  to  both  coluinua,  aud  Ml  lliia 
10  the  ccotcr,  witb  Hw  unliable  gon  on  ono  side,  and  /tedron  on  tbe 
otber.  An  hour  waa  re<)uired  to  complete  tbe  setting  out  of  tbeae 
flgttrw,  and  arranging  ttieue  titles  with  movable  Idton,  wfaicb  for 
the  first  time  the  cLild  learned  to  use  for  spelling.  Tlie  oxcroiM  wo^ 
of  coarse,  repeated  again  sod  again,  until  evciy  sttp  waa  perfeotlj 
familiar.  From  the  beginning  Ifav  obild  Itad  uo  difficulty  in  connect- 
ing tho  piano  and  solid  figure*,  nor  in  learning  the  numerals  appropri- 
ate to  each.  TI>«  new  effort  at  abatraetion  and  classiticalion  waa  at 
first  somewhat  hard,  but  aoon  became  easy.  The  facility  with  wbioh 
tbe  tmpresMon  of  forms  may  be  mado  npon  a  ohild'«  mind,  when  this 
is  M  yet  ancrowdod  by  notions  on  the  utlicr  qualities  of  objects,  waa 
shown  by  a  little  in<:iilunt  at  tliia  pcrio<l.  A  few  weeks  after  having 
nsde  ber  fir^t  acquaintance  with  the  oblate,  sbe  saw  at  dinner  for  tbe 
firat  time  some  small  stewed  onions.  "Obi"  she  exclaimed,  "thoy 
have  tnxnight  as  some  oblate*  for  dinner,"  Another  day,  when  sbe 
aeeidentally  pulled  the  cord  of  a  window-shade  in  a  oertain  position 
sbe  obserred  that  sbe  had  tha»  made  "two  (culciie  tmnglea."  Look- 
ing at  the  ceiling  above  a  lamp,  she  called  to  me  to  notJoo  bow  tbe 
light  made  three  "bMuliful  concentric  circles." 

One  other  Etody  during  the  year  was  mado  npon  the  intrinsio 
meaning  of  words.  In  the  conrae  of  some  observations  on  planta 
tbe  child  bad  learned  to  recognJEe  the  ovary  and  ovale,  and  to  ber- 
•df  dissect  them  out  of  a  Bower.  When  this  had  been  done,  the 
loalogy  between  the  vegct.ibte  ovulo  and  i;hickcn-cgg  or  ovum  was 
easily  pointed  oat,  and  tbe  relation  of  the  latter  to  Uie  geometric 
OToid.  The  four  objects  were  then  placed  in  a  row  on  the  table,  the 
□smes  of  each  spelled  witb  movable  letters,  and  then  the  common  root 
ov  described  and  taken  out.  The  importiint  and  fntid  11  mental  idea 
WM  tlms  gnitped  that  there  was  an  intrintilo  mtiuriing  to  at  least  some 
words,  and  ahiu  that  objects  associated  by  a  common  name,  whose 
specific  variations  we«!  of  snbordinate  importance,  most  bo  claiwod 
together  as  deeply  related,  notwitlutanding  siiporficinl  differenoo  of 
aspect.  But  this  idea,  once  distinctly  enunctatixt  and  undenttood,  was 
then  set  adde  for  a  season.  That  tbe  idea  was  nndcmtood,  I  tested  in 
the  following  way  :  At  table  tbe  child  remarked  that  a  particular 
potato  was  "aliapetl  like  an  egg."  "What  shall  we  then  call  it?"  I 
asked.  "  An  ovoid,"  was  the  reply.  "  Very  good.  Do  you  know 
what  I  thooght  you  might  eall  it  ?  "  "  An  ovum,"  she  answered,  with 
«a  air  of  mischievous  triumph.  "Aadwhydid  yon  i>ot?"  "Because 
it  b  not  an  egg,  Imt  only  iiiinped  like  an  egg."  1  tempted  tbe  child 
^tb  tlin  saggevlion  that  she  should  tease  tbe  waiter  by  a.<iking  him  to 
BfC  US  some  ovule*  instead  of  eggs  ;  bat  the  instinctive  modesty  of 
bood  recoiled  from  the  pedantic  proportion. 


^ 
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T1)(?i  nootrMit}'  for  jirecbion  in  the  tme  of  tft-mw,  thus  initiatim 
Bci«nt)fic  tomiiuology,  was  enforced  incideiilally  on  anoUiirr  i 
A  playfellow  much  older  than  Ura  child  picked  up  a  pitcu  of  rata  nk 
called  it  iiingla«s.    Thi»  conTentioaal  iniocuracy  I  atr.  ■  "iW. 

and,  pnx-uriDg  a  piccv  of  real  ixingUcB,  led  the  child  to  i  \Aa- 

cncL',  and  to  condemn  in  foivate  and  without  miilive  Uie  aJorenlf  Uv- 
gnageof  her  presnni ably  untaught  comrade.  Now,  the  okild  badi4>4 
called  ItwA,  and  was  in  the  habit  of  illustrating  any  absurdiiy  by  in- 
tending that  RoMi  wan  guilty  of  it.  Some  time  after  the  convfruuoo 
oD  Lbi>  tainglaaa  she  was  watching  a  eln'Am  of  water  falling  in  th«  n» 
light  from  a  hose.  She  exclaimed:  *'8cc  the  beauUftil  silver  < 
coming  from  the  old  gray  hoBe.    Rom  would  bnvo  called  that  mita!' 

When  the  box  of  wooden  geometric  modclit  wiw  thoroughly  mwj 
tomd,  after  about  nix  montbe'  study,  I  procured  for  the  child  a  «d  ■ 
models  of  crystals,  such  as  ore  used  for  studying  niinvralogy. 
half  of  these  proved  too  eomplcK  for  study,  but  the  child  uuitty  1 
to  rc<:ognir«  and  diNtinguiiditwmty-siz,  partly  simple,  partly  com; 
forms.     As  each  face  of  the  crystal  abowcd  aomc  plane  figure  vUcft 
efae  had  already  learned,  ai>d  as  abe  waa  alao  familiar  with  the  Gmki 
numerals  from  three  to  twelve,  it  was  generally  easy  for  the  cMd  ^ 
dcviM  the  name  of  the  crj'atal,  even  when  apparently  so  repcUinf[i«> 
BcaleDhedron,  rhombic  dodocafaedron,  right  rhombic  pyramid,  etc.   It  j 
was  interesting  to  notice  her  capacity  to  disc4:ni  the  general  outlia*  ^ ' 
a  crystal  and  thus  its  gmcric  fealares,  and  afterward  to  distisfrniit 
the  secondary  divisions  of  its  sides,  or  the  specific  oliamcton ;  ihuB 
a  four-faced  cube,  a  three-  or  six-faced  tetrahedron,  a  tltren-faaed  oeli' 
bedron,  etc.    The  forms  So  tbe  four  systems  of  orystalliEation  <m>  j 
learned  by  repeated   handling  of  the  models,  until  ibc  child's  p>mf| 
tions  had  become   saturated  with  tlx-m,  and  sbc  coiild,  fur  insttnftj 
diaoovcr  for  )icn<(4f  four-faced  cubes  in  the  curved  molding  on  M| 
cases.    Then,  at  the  beginning  of  the  second  year,  the  crystals  M^4 
to  be  copied  in  clay,  and  opportunity  then  afforded  for  stodyiag  dwf  1 
axes,  or  the  basis  of  their  claiMiiGoalion,  by  means  of  loog  plus  tbr^  I 
through  the  foft  model  in  appropriate  direction.  1 

Arithmetic,  the  second  aolcnoe  in  Dr.  Hill's  category,  wa>  t«^  I 
nrreral  months  after  the  first  studies  of  form  and  outline.  Ii»l«J  "  I 
the  beans  so  frequently  recommended,  the  child  used  sticks  of  ^■'"^  I 
cnt  si'zes  and  colors.  For  two  or  three  months  nhc  sttidirtl  ♦ucbi'*'  I 
bers  3N  seem  almost  to  form  natand  complex  entities^  and  hai«  ^  I 
often  been  sacred  nnmben,  thus  :  four,  nine,  t«n,  twelve,  Iwoni;-^-  I 
thirty-six.  The  child  was  exercised  in  dividing  ifaciKt  up  into  dTiS"*"  1 
ricsd  groups,  whose  resemblanoee  she  wan  trained  In  tril  at  a  gIsW ^  J 
the  eye,  before  ennmcralion.  Tims  she  learned  to  form  ^"^^  I 
threes,  fours,  and  sixes,  and  to  unite  them  in  a*  many  fanta*t><-  ■■**  ' 
nations  as  could  he  inrenled.  The  object  was  lo  effect  tho  r  ■ 
from  the  perception  of  form  to  the  conception  of  number  bt  if"' ■    i 
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of  vbtml  impmuions  as  vivid  as  possibU.  Tbe  breaking  up  of  a 
wbolc  iiKo  pans  really  preccdm  in  facility  tbe  additioDingof  parts 
into  a  wliule,  fur  t&o  reason  that  (he  pow«r  of  d^slrurtion  in  a  child 
obviously  precedes  lh«  power  of  construction.  Frocbvl's  flftfa  gift  of 
cubical  blocks  has  its  lirrt  sppliration  on  thin  fact,  since  tliu  entire 
fonning  a  cub«  may  bft  brokcit  up  into  twenty-nevcn  KinalliT 

bes.  When  we  reached  tbe  number  tweuty-aeven,  I  told  the  cLUd 
t  mu  tbe  iRialleit  cube  that  existed.  But  she  bavinfca  year  pre- 
iouiily,  when  only  four  years  old,  learned  to  handle  these  same  cubes, 

rrected  my  error,  aud  demonstrated  triumphantly  that  eight  blocks 
would  make  a  slill  nuAller  cube.  The  incident  shows  the  tenacity  of 
ideaa  once  implanted  in  tbe  right  way  and  at  tbo  right  time. 

It  is  mneh  more  difficult  to  tetcb  a  child  to  «ubtriict  than  to  odd, 
a  fact  upon  which  Warren  Colbnrn  sagaciooaly  comments.  In  tlie 
discuHaiou  of  practical  problems,  a  hitch  often  occurs  in  tbe  cbild'a 
mind  which  may  be  quite  onsuBpected  by  the  teacher.  Thus,  if  Henry 
tu)d  Arthur  go  to  buy  a  ball  wbicb  costs  sixteen  cents,  and  o»«  buy 
had  nix  cents  and  tlic  other  seven,  I  found  tbe  child  unable  to  Bolre 
tbe  problem  as  to  how  many  more  ceulii  wore  needed,  because,  as  she 
aaid,  she  could  not  take  thirteen  from  sixteen,  since  tbe  very  trouble 
w«s  that  tbe  boys  did  not  have  sixteen  cents.  It  was  necessary  to  use 
sticks,  and  with  tbo  diittiDct  formal  agreement  that  those  of  one  color 
ibduld  be  known  to  represent  an  imaginary  tmmbcr,  thoKC  of  aiiotlicr 
color  tbe  number  of  actual  things  manipulated.  Hut  what  a  stride  for 
%  young  child's  mind  to  make,  into  a  sphere  neither  real  nor  imagi- 
nary, but  where  tbo  existent  and  the  non-existent  are  indissolubly  as- 
•ociatsd  in  an  nrdiniiry  practical  affair  of  everr-day  life  ! 

Froni  the  begimiing  the  deolmal  syHtein  imposed  itjtclf  Kpontan«> 
ouslyupon  tbe  child's  mind, on  account  of  tlio  facility  of  visibly  rceog- 
ninng  groups  of  five  and  ten  sticks,  and  of  verbally  recogiii;;iiig  their 


i 

i 
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u  ntoceasivo  additions.  In  this  way  the  multiplication -table — the  fa-  J 
Hmooa  dtuipalr  of  little  Marjorie  Fleming — was  mastered  with  great  ^H 
^  ease  by  this  far  less  gifted  child.  F.vory  one  remembers  the  fitrcc  vehc-  ^^k 
menoe  of  Fet  Uarjorie's  protest,  "  But  7  times  0  \»  devilish,  and  what  ^| 

^Atiir^i  ilHnlf  rtlti't  pTiflntv*  '  "      If   \n  hi-i    if  »rtf>m^rtf,>f1  it*  nn  I4n1firfl>r1  titft  ■ 


I 


Nature  itself  can't  endure ! "  It  is  so,  if  prescnii-d  aa  an  iBulaled  fact. 
The  child  I  taught,  however,  discovered  of  herself  tliat  the  successive 
addition  of  lens  was  m  ea^  as  that  of  ones.  After  that,  when  abe 
««me  to  add  (or  multiply  by)  nines,  she  would  say,  first  add  ten,  then 
say,  and  nine  was  one  les*i.  If  it  were  eight,  it  was  two  less,  etc. 
Afteraforluight  of  tlieseexorcises.  sbewasaakedoneday  out  of  study- 
bours  what  was  the  sum  of  14  and  lO,  and  answere<l  immediately  33. 
Upon  being  asked  to  explain  tbe  procei*,  »l>e  Maid,  '*  10  and  19  makes 
39,  then  I  must  add  \  more,  and  I  and  39  are  30,  and  3  more  are 
93."  \VTieu  Uirce  decimals  were  reached,  a  somewhat  laborious  ex- 
vroin  was  performed.  Thu«,  to  operate  with  138,  tbe  number  100 
was  eonstmdcd  out  of  ten  packages  of  purple  sticks,  each  package 
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iiig  entry  for  tlic  Jounial :  "'ITieepispenn.  on  the  un^vr  rarf ace  at  T«r 
tius,  is  alt  bbck,  and  haa  split,  leaving  a  space  the  shape  tif  an  ^oibtAl 
triangle,  witb  the  apex  pointing  to  tho  convvx  pdgo  of  tbv  cotjlod-na.' 
In  the  eummer,  when  HowcrH  coaM  bo  ubtainwl   from  the  wui4i  a 
abundttDcc,  tlic  child  niadv  oolleetioiut  of  ovaric*  and  orules,  and  a 
nvvi-r  \\twA  of  finding  the  latter  asleep  in  their  bcd.i,  in  so  man;  ji&^ 
BDlIf  nhaped  bouses.     At  this  time  Hk  static  oonaidcratiom  wen  ir 
towed  to  predominate,  and  the  child  rather  forgot  the  fnnctton  of  tb 
embryo  mt<Ib— 80  nia<rli  so  tliiit,  upon  wxtingsomc  small  |>it.-ci'^  of  Jwli- 
ing  in  half  a  inuxk-mt'lun,  hIu-  nuIJ  that  tlivw  wv^rc  like  tbe  uvulca  in  it 
ovary.   At  tlic  U^ginning  of  tbo  second  year,  th«  study  of  planl-gmll 
was  resumed  with  seven  hyacinths,  tbat  received  appropn'au 
M  soTen  sisters.    The  fimt  Icsaons  in  written  exprenion  coinci'. 
the  bcginuins  of  this  new  study ;  for  now  the  child  was  allowed  i» 
writ«  llic  plant-jouraai  herself.     Tlte  excreife  was  complex.    Tbe  chiU 
first  cxaiDiucd  tlw  hyacintJM,  and  noted  whether  anything  bad  trsa*- 
pired  since  ihc  last  obsorvation.     She  then  framed  a  opokcn  »• ' 
in  which  such  an  event  was  accurately  described.     Shi.-  ilicn  ;. 
the  writing  of  tbb  sentence  as  a  whole,  which  she  was  afterward  I* 
copy.     During  this  dictation,  some  knowledge  of  spelling  *ss  tnc^ 
dentally  acquired  ;  for  the  child  a'as  IM  to  spell  by  sound,  and  wHhotf 
ref(-rf:icc  to  silent  letters.     The  wonls  she  had  not  yet  seen.     Fbiallj. 
when  fairly  at  work  at  the  writing,  \\w  meaning  of  the  Kcntence  *■■ 
temporarily  ignored,  and  attention  elosely  concentrated  upon  the  forat 
of  the  letters,  and  no  mercy  shown  to  inaccurate  imitation  of  tfcM. 
Thus,  one  day  she  entered  tbe  observation  that   Blanche,  in  a  Um 
glass,  luul  grown  much  more  vigorously  than  Aara,  in  a  dark  on*: 
and  a  blue  giaM  was  given  to  the  lc»  favored  sister,  in  tbe  bopo  ibil 
she  would  improve.    She  noted  that  llie  tips  of  the  white  roots  wen 
gray  and  conoid  in  shape  (making  the  observation  IterMlf  indepesd- 
cntly),  and  was  allowed  to  demonstrate  the  function  of  tht>«  ttps^ 
nutting  one  off  and  seeing  the  growth  of  that  root  amvtrd.   On  aaotbtr 
day  she  firrt  dlw^ovcnxJ,  then  described,  (hen  wrote  down,  that  tb*  fini 
broad  leaves  of  Blanche  h.-td  Ki)lit  open,  showing  two  others  st  riifh 
angles  to  them.    Tlils  was  her  first  perception  of  this  remarkaliic  U« 
of  phyllotaxy,  and  she  herself  illustrated  it  by  making  two  loop*  wilk 
tbe  thumb  and  finger  of  each  hand,  and  making  them  inurscel  (M* 
other.    Tbe  prcvtou*  acquisition  of  nuitl>cmalical  conceptions  wa«  wo* 
stantly  shown  to  facilitate  and  render  prcoise  her  obsarvaUoos  of  h*"' 
plcx  objects. 

Tt  was  rather  as  a  conoes.i>on  to  a  prevailing  prejndioo  ikK  tt  ("* 

time  the  child  was  (aught  to  read.     This  study,  usually  nMd*' of  ikt  ■ 

amt  importance,  was  held  for  this  child  to  be  quite  sulMprdinats  m" 

'Msy,  and  hltle  stress  laid  upon  iL    Tbe  child  was  allowed  to  folio* 

her  own  inclination,  to  divine  the  sabject  of  tho  chapter  from  thn  pcl- 

ore  at  (be  be«d  of  it,  and,  to  a  considerable  extent,  the  wofda  in  taA 
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*OD«  ;  the  vrritiog  part  of  the  fiohctne  is,  moreover,  impooiiblfl  for  a 
cbild  wild  hue  n<;t  yet  Icarnod  liow  to  writv.  Tticro  is  sootlHr  method 
vbich  ouDsittU  in  loiziDg  at  once  upon  Uio  raoct  striking  aspect  of  the 
suhjoct,  aod  which  eball  make  the  moat  vivid  imprcMiuii  ujion  the  im- 
agiuation.  For  thi«  pur^>(»e  the  leaf  ia  tJie  least  asefnl,  the  flower  the 
most  so.  'I'he  earliest  boUiDicol  clauifioatioDa  are  based  upon  the  corol- 
la, and,  in  accordance  with  a  principle  iJready  enunciated,  a  child  may 
often  best  appioacii  a  science  through  the  Mrics  of  ideas  Uiat  attended 
its  genecta.  The  conditions  are  diffensiit  for  an  adult,  wlio  rcquirea  to 
get  the  latest  rcaulta  ;  the  child's  mind  is  always  remote  from  these, 
^■but  often  singnlarly  near  to  the  oonceptiooa  eu(«riaii)ed  by  the  first 
^obserren.  Again,  it  is  unnatural  to  enter  opon  the  bcsniiful  world  of 
plants  by  the  study  of  forms  and  outlines — which  is  much  bettor  par- 
'  ened  when  abstnoted  from  all  other  circamatancca,  as  in  models  of 
pure  nuuhoroatioal  fignm.  But  with  plants  oomn  a  new  id«t — that 
of  life,  of  change,  of  evolntimL  It  is  fltting  that  this  trnmendous  idea 
make  a  profound  impreeatoo  on  the  child's  mind  ;  and  thiit  imprcsHioa 
may  be  best  secured  by  vat«hing  the  continQoua  growth  of  a  plant 
from  the  seed.  Tlie  study  of  life  is  a  study  of  events,  of  dynamics,  of 
oatastroplMS.  Tlio  earliest  obserration  perceives  the  extraordinary 
lnSn6i)c«  of  Ibe  surraundiug  medium  upon  the  destinies  of  the  living 
organism.  It  is  not  difficult  to  nurroiind  thcsn  destinies  with  such  • 
halo  of  imagtuation  as  shall  iuprcs-t  on  the  mind  a  sense  of  the  mys> 
tery,  sanctity — I  may  add,  the  necessary  calamities  of  life — ^befOTe  it 
bas  become  absorbed  in  the  consideration  of  living  pcnonalities. 

I  trust  it  will  not  seem  a  piece  of  bathos  when  1  add  that  1  initiated 
the  punwit  of  tliese  objects  by  making  the  child  watch  the  growth  of 
seven  beans  on  a  sancer  of  oolton-wool.  A  specimen  bean  was  firat 
diaseoted,  and  its  principal  parts  named — the  cotyledons,  the  embryo 
with  its  radicle  and  platmila,  tho  epiBpemi.  The  daily  reference  to 
these  terms  speedily  ntnduntd  th(.'  child  quite  familiar  with  them.     To 

(Beven  other  beana  were  g^vcn  appropriate  names,  as  of  a  band  of  broth- 
em,  and  they  were  then  planted  on  collon-wool  b^  tlie  chili).     A  daily 
journal  of  events  was  opened,  in  which  I  wrote  each  day  or  two,  at  the 
child's  dictation.     As  sbo  had  learned  the  Arabic  numcralK,  she  in- 
serted the»0  henwif  in  the  protocol  whcnovcr  necessary.     The  entire 
history  of  each  bean  was  thus  written  ont,  and  tho  «uocc»Hve  steps 
Ki>f  ita  development,  from  tbe  thrilling  moment  when  the  radiclt.-  6ritt 
Hpoeped  out,  to  the  time  when,  after  transplantation  to  a  tlowcr-pot,  the 
Bplumula  had  developed  to  a  long,  trailing  vine.    The  nttv  of  growth 
^  of  this  vino  was  measured  day  by  day  exactly,  with  a  rule,  the  num- 
ber of  leav(9  counted,  etc.     But  the  mathematical  congidcrations  were 
here  nahordinatcd  (o  a  larger  idi'a,  that  of  tho  snccviwion  of  events, 
^^omc  of  the  beans  molded  early  in  their  eareer,  and  the  relation*  of  this 
^hataxtrophe  to  the  accidental  differences  of  position,  moisture,  etc,  were 
Hpsmfully  studied.    On  one  occasion  the  cbild  dictated  to  me  the  follow- 


'6ii 


THS  POPULAR  SCISJfCe  MONTHLY. 


Han- 

J 


scientific  DiGthod  in  idrjt*,  often  uxista  where  iiii«ui{mcI«i1,  nnd 
demandiDg  proper  cuUivulioa. 

A(  an  UtiuitratifMi  of  th«  method  dewribod  In  tbe  tort,  wIkq  oarriod  into 
tei>re  conploto  8tudi««,  1  fawn  an  ozarciM  writtea  by  Uio  duU  nbog  ^i  taA  % 
baBrt«r  jean  old.  tl  \»  ■  d«aoriptiOD  oT  a  wild  Itii,  wlilcli  sbo  onalyzad  IimmIT 
Kn  mccewlve  d^js,  vritiuf  down  tbg  rawlta  frotn  mtvtory  <m  tlio  oetl  da;. 
I%ba  wo*  never  toM  oajtliing,  bat  obliged  to  dbeover  Cur  b.vna\t  each  loci,  U 
compow  ttie  seuienoe  deter ibiag;  It.  and  to  ep^  bj  ear  ttio  worda  or  tbe  •cnt<ae* 
withont  copy.  She  waa  ailovud  to  iancrt  in  bur  dcwriptioii  wbatoTor  CandM 
ownrrtd  Ui  bvr.  The  bMtdlngs  and  order  of  vtoIuHod  of  tlw  anlgMt  «tro  oloot 
^CUtod.  With  noarl;  all  t)i«  tcchnkal  t^rcni  tbc  wm,  kowev»T,  already  tamil- 
Etsr;  tiroool;r  were  told— "perlautb,"  aa  oppoaedtocoroUa,  anil  "blada."  B» 
norv  aDAlrxing  Ibo  Iris  tbo  woa  obligrod  to  lako  a  long  walk  to  (bo  vood*  for  it 
bnd  finrt  to  drnir  a  mi^i  ahoiriiig  tbo  waj,  and  bj  meaiu  of  tbe  eotapMB.  Twn 
bil«r>Mtliig  Hum  from  right-ott|eeto  w«re  dklatod  \>j  ne^  and  ibe  fact  ImtbcJ 
■nr  thia  and  aaothcr  preriou  oxporin>«iit  wbicb  bad  Mlod,  that  to  localo  n 
tol)Jec4  ta  Hpace  at  lentil  tiro  linea  are  rviiu'trcd.  Tho  final  dncriptioii,  wheat 
■Writing  occupied  t«o  or  lfar»o  wwiks,  na»  a*  foilotr* : 

TSc  Bainbme  Familf. — (Thi*  name  wat  given  aa  a  IU«nil  tranalatlon  of  Irt 
mdaeto,  and  na  a  r«taTD  in  a  spiral  to  tbo  flrat  natarnl  object  itadied  eigbiatt 
nnoiitba  bofar«,  tbo  rainbow.  Tbo  way  wai  alM  prciiared  for  tl>o  fiMiiro  bMcri- 
ual  Bludr  of  tbe  ni;tb  of  bia) 

I      IrU  7yie»br. — (Tbo  nani«ral  nraa  already  familiar.) 
I     P»riMtk  =  e  Petal*.    (Tbe  algebr^  ligna  and  mnabora  w«ra  oaid  to 
Hioatd  that  in  a  aricDtifl^  doaim«nt,  not  a  flowbg  ttjlt,  bat  tbo  tewMt  W' 
nnd  raost  cooeiae  oiprvHiona  were  reqnbed.) 

*      Tbcto  aland  on  top  of  a  lonf  tnbe  in  which  tbe  atyle  b  locked  in.    Tbera  are 
two  kinds  of  potala:  1.  Threo  which  are  tli«  biggeat,  and  have  throe  colon. 
There  are  two  paria  to  cwih— the  cpper  broad  part  called  tho  blade,  and  lb* 
lower  lonit  narrow  part.    (Tbe  lenn  "blade"  was  here  taught  fur  lh«  Ini 
time.)    Tbe  tilaitu  U  first  pnrpU' ;  in  the  middle  i*  ■  gold  itripo  vblcli  maa  Into 
Ibc  nnrrow  part.     (At  tlifs  point,  (bo  child  drew  and  paloi^d  frum  meteor;,  ca 
the  luiir^'ta  (if  hor  protocol,  a  picture  of  tbo  petal.)    Bvlsccn  the  parpb  and 
gold  tlie  tiladuig  white.    Tbeae  pvtala  curre  outward  and  downward,  ao  thai  tbt 
^1d  *tripc  romen  no  top.    Tbo  been  eoe  It  and  oome  fur  tbe  poUeo.     (Fint  In- 
troduction of  a  DarwinUo  bw.)    S.  Three  pelalt,  which  are  cntirdr  pac^ 
are  wrtical,  anialler,  and  aiand  between  the  otbcm    (The  cbiU  made  anolilw 
drawing  bj-  opooing  tbe  flower  on  tbo  page  and  tracing  ita  outlines,)    Tt  ia  « if 
fiix  girls  were  standing  In  a  circle  (here  waa  tntrtdnced  a  botanical  outlUief' 
tbo  wborl,  instinctively  derlaed  by  the  chOd,  tho  circle  being  drawn  AMSttd} 
with  compaHCi).     Every  other  one  leans  back  and  »tre4cli(«  b«r  nmai  ool  hM^ 
zontally,  ai  if  to  riiow  her  gold  bmcclcL    The  tliree  others  laan  forward.  mI 
hold  their  aroie  up  above  tbeir  liead*.    (Prolonged  contecniilathNi  of  ihli  ler|^ 
gronp  (ended  to  evoko  audi  insUnctlre  natbetio  oonrepUoBt  aa  an  al  tif«  hill 
of  many  pieces  of  ataluary,  notably  Tborwaldsen's  Oraoea.)    The  ftiH  sBip*  H 
lilco  the  orange  fealhera  on  the  bead  of  the  bee-martin.    Tlia  bcM  think  it  i>  * 
flower,  and  eome  and  settle  on  the  Urd'e  head ;  then  be  ealehea  Ibein.    jWi 
illcwtrntion  was  sitggteted  by  tbe  child,  abortly  after  having  seen  mA  a  WrJ 
which  had  been  ohot    8hc  tbns  iMratd  to  atop  from  one  aaction  nf  oaianl 
history  to  nnotbor.  and  also  to  aeek  aaalogtes  of  omns  In  ifaalr  fnncttu*} 
Ifamma  aays  (bera  knowledge  by  teatlmony  la  ditliDgBiabod  Iran  tbat  dMaiad 
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'\ij  pnrioasl  obMrratitMi,  trliich  hat  not  j*A  reaohed  ta  (tar)  ibat  all  flo*r«ts  UuU 
waot  Um  !>«««  to  visit  ibom  Iuit«  bright  wAan.  Thi*  In  Ilk*  lodln  wbo  want 
tbo  ^itllcinwin  ta  vktt  tbum,  and  tli«n  pat  on  tlicar  fincat  olotbtM^ 

The  Grt<U  Jlittate.—Vt  ibouglit  th«r«  w«re  throo  mora  petals  In  tbo  mMdI« 
of  tbo  coralla.  ThfM  von  toiallor  than  tbo  otbera,  and  dmded  al  tbo  top  like 
■  fnnti;  U.  <Hie  obiM  tb«B  made  h  draving  b  Uhiat ration.)  Bocli  atanil*  In- 
rido  ■  gold-firipod  petal,  and  ha*  a  groove  on  tbo  oatvr  lido  likn  n  hntli-tiib.  In 
tbi*  a  pri&Mni  i*  linthins.  She  is  a  (Uinen,  with  a  lob^*,  uhiiiHb  uotbi-r  like  a 
Tell  over  ber  h«ad.    So  there  wore  thrM  (tomona  iniortod  witb  the  petals. 

Ihie  H«  /»niul  Mi(  (Aa  TVwM.— (Tbia  proooM  Is  btroduMd  wiib  tomo  Mletn- 
11U7,  as  bvfite  iU  iinpottanoe.)  1.  Wo  looked  to  ceo  bow  tbo  pollen  got  on  Uio 
•tifina.  ([ntrodnciion  to  the  biolopoal  method  of  studying  slracturo  in  naso- 
outioo  with  function.)  S.  We  nollced  that  the  polieo  could  ^lip  dono  the 
groove  Inio  ibe  tube  leading  to  Iho  ornrjr.  S.  We  uw  that  the  petol-Hko  pioooe 
ware  fai<«ntd  togelber  in  tlie  niiitdlo  of  the  perianth,  maliinf  a  solid  wliito 
ofUader  whkb  ps^Acd  Inli  th?  Krocn  labe.  (Another  drawing  ttom  meniorj 
mnatrtted  ibis.)  4.  It  vu»  plain  that  tbe  vhite  ujlinder  was  tbc  stylo,  becatiae 
it  went  to  liie  ovary.  6.  Then  mamma  aaid  (rooognillon  of  aoiboHty  and  teati- 
moitj again)  llut  tbo  potal'liko  pi«c««  were  tbo  stifraa,  iramonsdy  big.  (Tbo  In- 
eideat  Bbowed  tbe  function  of  tbo  reason  in  anrav«tiitg  ibo  dtuoptions  unpoacd 
bf  tlM  seoaes  and  tbo  anporflfinl  upect  of  tbinga.) 

Orary— at  the  boUoin  ot  the  tube  (o?ar7  inferior)— ha*  three  lodgoa  and  A 
great  many  orulcR. 

(Tbns  th*  botanical  analysis  was  rigidly  aoonralo  and  complete.  But,  In- 
■tead  of  beln?  a  dry  aebednte,  tt  comprised  a  mass  of  vivid,  glowing  imprcmioiM 
destined  to  rcmnin  forever  as  a  typical  group  of  ideas  in  the  child's  mind.  Tbe 
prolonjed,  patieciC  sympathetic  study  of  the  individual  proocdtd  tho  abstract 
itody  of  a  claas  ot  flowers.  In  tbe  fntnm  it  wss  intnnilod  tltat  the  child  sliould 
oofiatnict  ber  own  classes  from  among  the  botanical  individuals  nhe  sboold 
rtslty  loam  lo  know.) 


THE  FAUNA  OF  THE  SEA-SHOKE. 

Bt  VmanmcfK  i1.  K.  UOSEI.EY,  F.B.B. 

TUK  marine  fatrna  of  tho  globe  may  bo  divided  into  tho  littoral,  the 
deep-sca,  nnd  the  {telagic  faniuu.  Of  thu  three  regiona  inhabited 
b7  tbew  furoas,  the  littoral  is  lliu  oao  in  wliich  tho  conditions  aro  meet 
favorxble  for  tbe  development  of  new  forms  Ihrungh  the  working  of 
tbo  jiriociple  of  natural  selection.  Aa  Profeanor  I-ovtn  write.*,  "Thfl 
littoral  r«gwD  coniprisM  thfl  favorod  zones  of  the  son  where  li^ht  and 
■hade,  a  grnial  UimjHTatnre,  rumente  changeable  in  power  and  diree* 
don,  ft  rich  n-gc tatiun  spn-jMl  over  cxtflosive  area^t,  abundance  of  food, 
of  prey  lo  allore,  of  enemies  to  wlthBtaod  or  evade,  represent  an  iofini- 
tndfl  of  agputs  competent  to  call  into  ploy  tb«  tCDdenciiTH  tn  vary  which 
are  mnbodiud  in  each  species,  and  always  nmdy  by  modifying  its  partii 
to  r<-«pond  lo  tbe  inflnenccs  of  external  conditions."  It  ia  conaoquently 
in  this  littoral  zone,  whiT«  tlm  w-ater  is  moro  than  fllsewhcre  farorftble 
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for  rMpirntioD,  sod  whcrv  cotistaiit  Tvialton  of  oonditions  is  prodnc 
by  llii>  ti<lL-a,  that  al)  the  main  groups  of  the  animal  kingdom  lint  (-&rae 
into  ezistciKe ;  and  bcr«  also,  probably,  wbon-  tlio  lirat  attarbed  asd 
bntiii'liing  plaaU  wore  <](!Telo|ii.-i],  tbiis  ostablitltiDg  a  supply  of  food 
(or  Ihi'  colon  iauiUun  of  tbo  region  by  anltnats, 

Uto  aoiinalit  inhabiting  lli«  littoral  tone  ar«  moat  varioutdy  modi- 
fied, \v>  «nablo  ibem  to  irithstaod  tbe  peculiar  phy^cal  coudiLi<Aia  wMcb 
tbey  encounter  there.  IIenc«  the  origin  of  all  bard  sbelU  and  *lude- 
Uons  of  marine  inveilDbntU,  vorioaa  adapuitigns  for  boring  in  lud, 
roe  adoption  of  tbo  alationaij  fixed  condition,  iinil  aitnilar  arrsnge- 
nunto.  Almost  all  the  shore  forms  of  animals,  however  inert  in  tbo 
adalc  condition,  pass  through,  in  embryological  derelopnicnt,  frte- 
Rwimming  larval  Htagvs  which  ore  oloeelj  tlSkK  in  form  for  very  ni<hJf 
diflurcnt  groups  of  unimaK  Tliu.-t  thi-  oyntcr  and  most  other  niolIuKt 
of  all  vaiieties  and  iiba|>ct)  when  adult,  develop  from  a  fi^e-swimming 
pelagic  trocbospberc  lar^a,  and  bo  do  many  aiinetidit.  Snch  Unrte  can 
not  be  of  subeequent  origin  to  the  adults  of  whieb  they  arc  pbasee.  If 
Bucli  were  ihe  cafe,  tbey  would  not  have  become  so  elooely  alike  la 
Structure.  In  reality  they  roprescRt  the  common  mncectors  from  ubldi 
all  the  forms  in  which  they  occur  were  derired,  and,  as  all  tbese  larTs 
are  pelagic  in  babits  and  structure,  it  follows  that  the  inhabitants  of 
the  shores  were  derived  from  pelagic  ancestors.  The  earliest  pUnli 
were  also  probably  free-swim ming. 

In  the  cane  of  the  cirripedia  tberoean  bo  no  doubt,  from  tbe  history 
of  their  dfivelopmcnt,  tlint  they  were  originally  pfllagio,  and  bare  b^ 
onme  nperially  iiioiittiid  fur  coatit-life  ;  and  in  tbe  csM  of  tlie  echiiii>- 
dcnna  tbe  only  possible  explanation  of  tbe  reraarkalde  similarity  of 
the  larval  forms  of  tbe  various  groups  of  widely  differing  adults  is 
that  these  pelagic  lame  represent  a  common  ancestor  of  the  gronf^ 
The  nin<lrc{iomri.-in  corals  all  spring  from  n  iielagtu  Inrva.  llie  ooloiiiil 
forms  probably  owe  their  origin  and  that  of  their  skeletons  to  the  ad- 
vantage gained  by  them  in  tbe  formation  of  reefs,  and  the  inereaK  ia 
faoilities  of  respiration  consequent  on  the  production  of  sarf.  In  the 
deep  sea  they  are  very  scarce. 

Tlio  vertcbrnta  ore  spmng  from  a  vcrj- dimple  free-swimming  an- 
cestor, as  Khuwn  by  the  ciliated  gastrula  stage  of  Ampbioxmt.  Tlie 
nscidians  afTonl  another  evidiuit  instance  of  tbe  extrtrme  modiiicalion 
of  pelagic  forms  for  littoral  existence. 

The  peculiar  mode  of  respiration  of  vertebrata  by  means  of  gill- 
slits  occurs  in  no  other  animal  group  except  in  Balaooglosetis,  which 
will  probnbly  shortly  bo  included  among  v<Ttebrata,  Possibly  gtU> 
slits  as  a  ix-ipinitory  apparatus  first  arose  in  a  littoral  form,  saeh  m 
Balanoglossus,  and  hence  their  presence  al  the  anterior  end  of  (he 
body,  that  nearest  to  tho  surface  lu  an  animal  burir«l  in  sand.  Tbe 
conneotion  of  Biilanoglosstts  with  the  ecbinoderms  ibrongh  Toniari* 
is  very  remarkable.    Possibly  Atn|>bioxus  once  bad  a  Tomaria  stage, 
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[and  bas  loat  it  Joat  as  otto  iij^ccies  of  B«lanoglosRua  his  lost  it,  m  Mr. 
JatCftOD  bad  lately  dUcovercd. 

I'lie  littoral  eooe  baa  given  off  colonists  to  the  otli«r  tbrrc  faunal 

^ioos.  Tht)  vntirv  tcrreotmil  fauna  has  sprun;;  from  colonists  con- 
'trib«t«d  by  ilie  litiontl  xouv.  Kvcry  tcrrpHtri.tl  vvrtvbrste  b«ars  in  its 
cariy  Uagos  ibc  gill>sliu  of  its  a<iuatio  anovstor.  All  organs  of  aiirinl 
reApiralioii  arc  mere  tnodilicationa  of  apparatus  i>n:viouHly  cotincoted 
«iU>  aquatic  respiration,  excepting,  pcrliaps,  in  the  case  of  Traobeata, 
tracheal  hcini;  most  likely  modificationa  of  skin-gUods,  aa  appeAra  prob- 
able from  their  condition  in  ]*on)tatus.  The  oldest  known  air-brenth- 
ing  animals  arc  insects  and  scorpions,  which  have  lately  been  found  in 
Silurian  strata.  Professor  Ray  Lankeeter  believes  tbc  lungs  of  scor- 
pions to  be  homogeneous  with  the  gill-plalCN  of  T.iniubiH.  Birdt  wore 
poMibly  originally  dwclopcd  in  connection  with  ihu  sca-»borc,  and 
'  vcro  fish-eattira  like  tfao  louth-bearing  Hesperomia. 
I  The  fanna  of  the  coast  has  not  only  given  rise  to  the  terrestrial 
and  fresh-water  fauna  ;  it  has  from  time  to  time  given  additions  to 
the  pelagic  fauna  in  return  for  having  tbenoc  derived  lu  own  starting- 
polnu.  It  has  atxo  n-ccircd  aomc  of  these  pdagio  forms  back  again, 
to  assiune  a  frvsh  titloral  existence. 

TTie  deep-sea  fauna  has  probably  been  formed  almost  entirely  from 
the  littoral,  not  in  the  remotest  antiquity,  hut  only  after  food  derived 
from  the  dibrU  of  the  lillorul  and  tcrrcHtrinl  faunas  and  floras  becamo 
abundant 

It  is  becauite  all  terrestrial  and  deep-ac*  animal  forma  liavc  ]iaaaed 
tlirotigb  a  littoral  pbafte  of  cxbtence,  and  that  the  liltural  animals  re- 
tain far  better  than  those  of  any  other  fannal  region  the  recapitulative 
larval  phMos  by  meana  of  whi(;b  alone  the  true  histories  of  tlicirorigtna 
cut  bo  rooovermi,  that  marine  KoOlogioal  laboratoricn  on  the  coast  have 
mida  M  many  briUumt  diHCOVcrios  in  zoology  during  l«Io  years. 


I 


SIBERIA.  AND  THE  EXILES. 


Bt  Di.  alfbed  b.  bbeiul 


\\J  IIOEVER  associates  with  the  name  of  Siberia  the  idea  of  a  vast 
VV  prison  is  involved  in  as  great  an  error  as  the  person  who  con- 
ceives the  country  as  an  icy  desert  or  an  intcrminitbie  htndra.  Tbe 
tundrtu,  whose  icy  fields  form  a  prominent  fealuro  in  the  polar  rogtoos, 
with  tbo  stunted  vegrtution  of  their  aoutbem  parts,  are  no  mytJis,  nor 
b  It  a  fictioD  tliat  tbo  Russian  Government,  following  tbe  example  of 
France  and  England,  has  adopted  a  system  of  penal  colonies,  and  has 
plaotevi  them  in  ISiborin.  Itut  by  far  the  larger  part  of  thli  immciute 
territory  has  been  spared  tlie  pmcnce  of  convicts ;  and  the  dbtricta 

tOL.  XXI  lit— 41) 


tf«6 


THE  POPULAR  8CISXCE  MONTBIT. 


in  which  the  rcfiidenoe  of  persons  of  that  class  will  justify  the  >p- 
plication  of  e^ucb  a  dcsignstioii  oocapjr  a  relMiTcly  small  spnce  in  tW 
country.     It  can  not  bo  tientcd  that  tho  trun»]>ortcil  [tcreontt.  eo  far 
w  tlioy  do  nnt  work  in  tbo  miaoH,  are  subjected  bo  a  very  xtmng  iv- 
atraint,  bat  it  ut  in  no  reejiect  more  severe  ^^as^  that  whioU  i»  in 
posed  in  the  hoaaes  of  correction  of  our  highly  civilized  lands.    Sbe- 
ria  is  regarded  by  tbc  mam  of  rvadvra  a«  n  oonnlry  full  of  discofofoft 
and  miwrry,  and  it  ix  rory  hitrd  to  controTerl  UiAt  view.     It  ts  too 
much  tbe  fashion  lo  coiuiidc'r  tlio  Iiu«s!ans  aa  barbarians,  and  to  accoM 
llMim  of  inhumanity.    I  feci   compelled  to  enter  a  decided  proUfl 
against  so  unjust  a  condemnation,  and  to  auert  as  a  fact  that  there  m 
greater  barbarbns  in  Europe  tJian  the  Kassians.     \Ve  ohaii  have  to 
apologize  for  tbe  whole  human  race,  before  we  can  drsciibe  the  Bu- 
taioM  88  tbe  greatest  barbariana.    I  myself  fonncriy  believed  that  on* 
had  only  to  Kralch  R»Mian«  to  bring  out  their  barbaristn,  but  I  han 
more  rcocutly  bad  occaaion  to  form  my  judgment  from  my  on 
unprejudiced  observations  on  tbe  spot,  and  I  consider  it  my  duty,  aD^ 
the  duty  of  every  just  and  trutbful  man,  to  bear  witnass  to  the  m- 
controvertible  tmth,  and  give  an  energetic  protest  against  enofa  t^ 
Icinatic  a  priori  depreciation  of  a  people  I  have  learned  to  respect,   h 
is  tnie  tliat  tiieni  are,  in  the  great  Ra«sian  Empire,  as  well  as  in  otkt 
countries,  men  who  might,  sliould,  and  ought  to  be  better,  but  wo  duri- 
oiuly  see  only  tbe  shady  side  of  Ruasian  cM>ditiona,  and  tbm  p«^ 
Tersely  suppose  that  there  ia  nothing  good  on  the  other  sidu  of  Ik 
Kfiucovite  lines.     I  can  readily  and  with  perfect  conviciioa  dedst 
that,  among  the  edacat«d  Rtusians  of  Russia,  there  are  maaifert  > 
spirit  of  progreat  and  a  Mriving  after  better  and  higher  things  nudiii 
exist  nowhere  cl»c,  and  that  many  of  them  affonl  rar«  cxamplcfif 
magnanimity  and  goiicTO«ity.     If  wc  consider  it  from  a  pnrriy  pf 
graphical  point  of  view,  we  shall  find  that  Siberia  ia  in  no  way,  it* 
whole,  a  land  of  misery  and  terror.    It  is  true  that  away  up  is  lb 
nottli  arc  tbo  immenso  icc-lieMs  and  the  high  moor^  and  tbo  aborii 
insignificant  TOgotation  of  tbo  timdra  docs  not  offer  an  atrractivp  pi'*' 
ore ;  but  there  u  also  a  larger  Southern  Siberia,  where  there  ii  ro* 
for  all  kinds  of  enterprise,  reward  for  every  kind  of  work,  and  ff*>t 
living  for  every  industriona  man.    Material  sofferitig  can  not  be  sfoit" 
of  in  this  [psrt  of  the  Land  ;  but  in  an  iotdlectual  ecnue  there  w  inaci< 
lacking  without  which  wc  can  hardly  think  of  life.    Thns.  it  •eeiw  I* 
oa  something  lo  Ike  lamented  that  the  people  are  four  or  finw«^ 
behind  tbe  current  events  of  the  world.     But  if  tbe  qucstJoii  h  <** 
of  making  a  living  by  means  of  bard  work  and  a  ragged  eontitolin 
and  particuhirly  of  making  a  new  start  in  life,  then  Siberia  I*  Is  k 
preferred  to  ncariy  cTcry  other  eonntry.    Tea,  »  iww  era  has  ibwnc* 
over  Siberia,  and  along  (hv  highwavs  fumont  fur  "  si   '  '    rr  aiflM 

and  day,  with  tht-  frightful  clang  of  cliains,  with  Isn^  ,  ifaH 

and  i^ooy,  the  prisoners  were  driven  ou  by  the  cmel  knool,"  ut  iC   i 
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Wending  free  men,  Joyonit  witb  hope,  with  their  families  and  goocb, 
«oiog  to  build  Dp  a  more  comfortable  home  tbui  the  old  one  in  the 
Bbh  fields  of  the  Soatheaet,  And  all  tfao«e  vfao  give  tlicmBelros  ear- 
nestly to  it  B«'  llicir  cnlcrpriBe  crowned  u-ith  buoccsb.  The  faW  rep- 
resentations which  nrc  to  widely  spread  rvspt'Ctiiig  Sibt-ria  origiaate 
in  tfao  nnmcroDS  malieiouitly  colored  dcfcriptions  of  th«  coantry,  and 
judgraents  of  lu  oondilion,  tbxt  flow  from  thv  pc-nt*  of  famous  von. 
Ii^da.  I  can  not  exactly  pronounce  these  reports  niijiurt,  but  tliey 
^Knld  not  be  taken  aa  wholly  correct.  It  ia  a  recognised  fact  that 
Btery  and  wickedness  pain  the  eye  and  the  heart  and  provoke  erro- 
Bfrna  and  nnjost  statements  ;  parUcularly  when,  as  is  the  case  with  the 
fmijorUy  of  the  exiles  in  question,  the  conditions  are  coraplteatod  with 
politicfL  The  ftilnation  of  the  ordinary  eicilcs  in  the  niincv  and  of  the 
settled  conricts  ta  relatively  mueh  better  than  that  of  the  miners  who 
aro  laborinf;  under  the  des)i«ti!>m  of  capital  in  Germany.  If  one  has 
no  especial  bacWts  in  Liberia,  if  he  can  and  will  work,  he  will  be 
able  an4l<T  all  ordinary  circnmslances  to  earn  a  most  comfortable  liring 
^eru.  When  I  croMed  the  TJral  the  first  linie.  I  had  only  the  cthno- 
Hftphio  oide  of  my  journey  in  view,  and  thought  little  or  nothing  of 
tnc  etliical  aide,  which  bore  no  nrlatloii  to  the  object  I  was  then  u-ek* 
ing.  I  was  not  concerned  with  the  exiles,  nor  in  general  could  any 
maa  who  stood  in  opeu  confiiot  with  the  laws,  not  even  a  polities] 
dynamiter  or  murderer,  have  aroused  any  interest  in  mo.  But,  from 
the  moment  when  I  fouml  niynclf  in  the  heart  of  Siberia  and  eanie  in 
contact  with  its  exiles,  I  felt  it  my  duty  to  examine  the  ethical  ques- 
tion more  closely.  I  have  gone  down  into  the  dena  of  vice,  and  made 
the  acquaintance  of  the  most  common  CTiminals— of  thieves,  robbers, 
and  mnrderiTs  ;  I  have  aasodated  with  political  exiles  ;  I  hare  soaght 
information  everywhere  ;  have  made  inquiries  of  oflSeers  and  privntv 
penoni,  have  vi&iti;d  ]>ri9onM,  eollccted  itatistioii,  taken  down  numer. 
oQS  biographies  as  given  by  tlie  exiles  from  their  own  months,  or  as 
rcooided  by  impartial  persona  ;  in  short,  I  have  become  a  regular  phi- 
lanlhropist.  1  am  aware  of  one  thing,  that  I  have  taken  all  pains  to 
discover  the  truth,  and,  if  I  have  not  been  successful  in  it,  the  want  of 
eooona  must  not  bo  attributed  to  lack  of  good-will,  but  to  the  defects 
of  my  sourcea  of  in  formal  i<iii. 

To  make  poxaible  an  impartial  view  of  the  condition  of  the  eiilea 
and  prisoners  in  Siberia,  we  must  first  try  to  learn  what  the  free-bom 
Siberians  may  attain  ;  and  it  is  therefore  incumbent  on  me  to  describe 
ttie  general  comlilioits  bcforo  proceeding  to  the  illnotnition  and  esti* 
ruation  of  the  situation  of  the  convicts. 

Il  is  the  region  of  the  mines  of  the  Altai,  which,  like  most  of  Sibe- 
ria, is  an  imperial  crowo-tand,  that  should  more  especially  be  brought 

'    ■  view,  for  thither  are  sent  those  offenders  whose  wotcnccs  to 

have  been  conimiite-l ;  and  the  district  plays  an  inipfirlant  part 

in  the  more  or  less  romantically  tinged  aceouul«  of  afTaim  that  are 
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prat  ont.    Tbo  region,  wbi«h  compritos  6,SW  gnographical  mites,  k 
Tiob,  iminctiMly  rich,  in  KabtcTTanean  trcaturu*.     It  is  penetrated  by 
veins  of  »ilvor  itod  gulil.     U]>  to  llio  yt-&r  1S61,  wvea  LundreJ  u)d 
tliirtf  iniiiw  w«ru  opened,  uid  two  hundred  and  nixty  BliaDdoMH 
Thv  precious  inetala  are  not  the  principal  trcafioro ;   tlie  rrgiun  wP 
ocintainB  copper,  tin,  uitimoDy,  lead,  and  iron,  and  includea  an  int- 
menso  coal-Gold.    'J'ho  rarfacc  of  th«  land  i»  oorrerpondiDgl^  prodoo- 
live,  and  will  coinpiuw  well  \a  agricuUnral  oapactty  with  tbo  beat  parti 
of  Oomuuiy.    Tbo  climate  in  generally  mild.     Daring  foar  niootlia  i 
bol  Butumer  prevails,  which  is  followed  by  two  inoutlis  of  uututn^ 
four  of  winter,  and  two  of  spring.     The  m«an  t«niperature  is  uut  )a^ 
flooogb  perfectly  to  ripen  grapcA,  but  orange*  grow  well  In  Ike  M^MH 
Wa  porta.    I'bo  fact  that  tbo  people  Uto  to  be  very  old  is  the  mPV 
teatiniooy  to  tltc  good  <jualitica  of  the  cliniat«.     Wbvn  I  traveled  ova 
tbe  country,  in  1676, 1  was  asaorcd  that  only  four  doctom  w<-r«  Mttltd 
within  tbe  whole  of  tbe  vast  territory,  and  tbey  did  not  live  in  very 

MTcat  luxury.     Men  dio  bore  of  old  ago  without  tlie  help  of  medicine^ 

'^and  livv  long  and  happily  without  ducton. 

Since  the  bouMC  of  Itonianoff  bas  taken  posa«8«on  of  tbo  country, 
any  one  can  settle  tbere,  cultivate  sucb  land  as  &uit«  him,  and  vpccI 
factories,  on  tbe  single  condition  of  paying  an  annual  rtiut  of  tliirl; 

Hopuks— about  Boventeen  cciita — per  ocro ;  but  tbo  fee  of  the  land  t«- 
uainH  the  CxarV  ;  the  tennnt  can  cut  tli«  wood,  but  tbo  soil  belongs  to 
the  iiiiiH-rial  domain.     Hi;  can  not  mine  for  gold  and  eilver,  or  other 
metal^i,  for  tbejtc  go  with  ibe  title  to  tbe  land.    A»  it  always  has  b«eo 
and  is  now  generally  in  tbe  Kussian  Empire,  the  old  wnyn  are  ra- 
croached  upon  in  every  direction.     Tbo  RomanoSs  bad  for  ili«  ei- 
]>l"iiation  of  the  mines  mingled  a  niimborof  tbcir  serfs  from  Huttia 
with  tbo  men  alrcmly  there,  and  no  one  oould  ent«r  upon  a  eystematie 
or  regular  cultivation  of  tbe  soil.    The  serf-laborors,  witb  tbetr  vivM 
and  children,  n-coivcd  as  much  aa  was  neoessary  to  satiKf j  their  wanU^ 
'i'iil  18(il  the  population  conusted,  with  nre  exceptions,  of  imperial 
ollieors  and  socage-liborers,  mining  exj^ierts,  and  superintend  eats,  who    i 
Were  always  trained  men,  and  contributed  much  to  tbe  aroelioratioo  of 
the  manners  of  tlteir  underlings,  who,  in  other  respects,  bad  madito   ] 
comphiin  of  In  tbeir  trcalment.     On  the  l»t  of  March,  18C1,  tlun   i 
vere  living  on  tbe  crown-Iandit  145,680  souls,  or,  in  round  namb«n,   ' 
SOO.OUO  persons — for  in  Russia  women  and  minors  arc  not  enumerated 
in  the  sutistical  reports.     In  the  mines  alone  more  than  35,000  n« 
W'cre  employed,  when  Czar  Alexsndor,  with  a  stroke  of  the  pen,  abol- 
ished scrftiom,  not  out  of  humanity,  but  in  order  to  weaken  tbo  polili-   u 
cal  power  of  the  StaroMto.  " 

Tlio  serfs  in  the  mines  rcpre»CHt«d  only  about  half  of  the  25,000 
minent — or  12,000  men — and  became  free  poAMnts  without  owning 
any  property  in  the  real  sense  of  that  word,  all  land^  belonging  lo 
the  Czar  ;  but  lliey  rticcived  na  much  land  as  tliv;  needed,  on  th« 
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nmal  t«rnii  of  ft  ground-rent  of  thirty  copookrt  pi-r  acre.     Tim  oi1i«t 

half  of  llic  minors  oootinued  at  tlu-ir  old  employ Di(>nt,  and  ore  now 

flfGcicnt  laborers,  who  accomplish  inor«  in  freedom  than  thpy  formerly 

did  in  Kcrvitude,  eo  that  the  mincH  are  becominj;  more  profitable  overy 

year.     Up  to  the  year  li^fll  the  return  in  mort  canes  did  not  cover  the 

ontlay.     In  order  to  oover  tbo  dclicicncy  of  Inhoring  fomcx,  pcrwii* 

ooodemneil  to  death  and  tbcn  pardoned  were  added  to  ibe  free  ininen. 

Prom  this  time  agT<<*ultuK  improved  rapidly,  and  in  the  year  ISTO 

half  of  Siberia  was  already  settled.    \  free  ]>ea8aDtry  was  formed, 

•noh  aa  we  might  deeire  to  see  id  th«  whole  of  tlio  country.     Tlicro 

Kftr«  DO  aertile  permns  like  tho  RuMiitn  pi-afftnt-i,  and,  when  I  occasion- 

^  ally  by  inadrertcnce  called  tbcm  "  Ru!i»ian«,"  ihoy  would  immediately 

inform  mo  that  1  wm  mistaken,  they  were  *'  Siberians."    "  There  is  no 

■•rritiido  here,"  they  would  add ;  "we  are  all  free  men.     Heaven  is 

^higb  and  the  Czar  rich,  but  we  have  nothing  to  f«ar,  for  we  are  in  8i- 

^pberi*."    Not  the  farmers  alone,  bat  the  ofBcers  alao,  are  inBated  with 

thb  air  of  freedom,  and  not  nnfreqnently  may  wo  hear  from  tho  month 

of  one  of  the  LitUir  »iueh  wonlx  an,  "  If  you  want  to  sec  slavea,  you  mast 

I  go  bock  orer  the  Ural  into  KuAsia,  where  their  home  is."  And  thcae 
people  speak  with  tmth,  for,  although  serfdom  is  legally  abolished 
in  Ras«a,  it  continues  to  exist  in  fact,  even  among  the  mereai)til« 
classes. 
I  had  already  boon  told  in  Rumia  that  prosperity  was  generally 
prevailing  in  Siberia,  and  shone  in  titrong  contrast  with  RusHian  ]>or* 
erly,  and  1  am  again  obliged  to  say  here  that  even  Rnssian  poverty  is 
not  MO  repulsively  conspicuous  as  the  misery  in  tli«  German  factory 
H  and  mining  districts.  I  do  not  go  too  far  in  asscriing  tlial  the  Sihe- 
™  rians  lead  a  happy  life  ;  and  the  best  evidence  in  confirmation  of  this 
opinion  is  fonnd  in  the  fact  that  tho  idea  of  an  independent  Siberia, 
not  attached  to  Ru^nL-i,  ha*  already  begun  lodatvn  in  a  fen'^peculntivo 
minds.  I  must  guard  myself  against  the  su«pi(i(m  th.tt  I  am  falling 
into  •  merely  subjective  jadgmenL  My  opinion  is  founded  on  careful 
otMerrations  and  conscientious  inquiries.  It  is  generally  known  that 
in  all  eoontries  and  governments  the  farmers  arc  always  com]>laining 
of  bard  times  and  high  taxes,  and  I  therefore  took  ipeeial  pains  to 
compare  these  p«caliar  complaints  with  the  representations  of  the 
odiecni.  I  had  arranged  a  kind  of  informal  catechism  in  my  head, 
Md  used  it  on  every  suitable  opportunity.     The  answers  were,  in  all 

(eases,  if  not  literally,  snhdtAntially  alike. and  I  ran  not  forbear  repeat- 
ing one  set  of  them  here.     My  conductor  and  myself  were  staying  a 
•hort  lime  in  a  little  mountain -town,  and  in  one  of  my  excursions  I 
orartook  an  old  peasant  who  I  afterward  teamed  was  (he  head-man  of 
a  small  village.     I  invited  him  to  tnke  a  scat  in  my  e^rriage,  and  at 
^onoe  opened  my  catechism  apon  him  : 
"How  \n  it  with  you  here?"  said  I. 
"Qod  l>ear8  with  our  sins,"  he  replied. 
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"  Yot,  lio  ia  v«ry  merciful,  but  liow  ura  aJiBir*  otherwise  ?  " 

"  Wc  aro  CMiMatcd." 

"How  arc  tlio  wifv  am)  daughtcrtf  " 

"  Tlioy  lire  conWnlcd." 

"  And  tbe  olh«r  children  f  " 

"  They  are  all  coateDted." 

TlitK  p^oskot  ]U»w«rwl  my  lirst  three  qaestionfl  with  the  word* 
"  Wg  iirv  cunt«nt«d."  I  ww  bom  amonj;  farueni,  and  beUcra  thu  I 
know  ihcm  wdl,  u  1  lutra  luut  macb  to  do  with  tbein,  but  no  G«rpu 
farmer  crer  told  nic  h«  waa  ooDteoiAd. 

I  uext  turned  fruiu  the  family  to  the  livv-ttook,  and  aaked,  "Uow 
many  horses  have  you  f 

"  Thirty  or  thirty-five." 

"  Don't  yon  know  eiactly  ?  " 

"Ko,  tUiTO  may  be  somu  new  colts,  and  iwme  may  bare  been  stoUc 
or  eatt-n  by  wolveH.  I  KOinotimea  oui  tix,  sometimes  eight,  and  socne- 
times  fourteen." 

"  Then  you  have  twenty  more  than  you  u.se.    You  will  sell  them?" 

"  That  may  he." 

"  But  what  will  yon  do  with  so  many  extra  beasts?" 

•'  Tliai's  nothing  lo  yon." 

I  would  remark  that  the  hut  answer  is  a  |>ollt«  form  of  i 
nmoDR  Siberian  famiera.    I  continued  : 

"  And  how  many  head  of  cattle  have  you?" 

"That  is  my  wife's  affair." 

"And  how  many  hogs?" 

*'  Nobody  knows." 

"  How  large  oroj)*  do  your  field*  return  ?  " 

*'  I  am  satisfied  if  I  get  ten  tiuien  as  much  aa  I  m>w." 

"  Are  yotir  taxes  heavy  ?  " 

"  We  are  satielicd  with  them." 

"  Have  you  farmers  nothing  to  compUun  of?" 

"  Oh,  yc«,  wo  arc  gettuig  crowded  here ;  there  arc  bef^iung  to  be 

>  many  pco]>le  in  tlie  country.     If  I  were  not  bo  old,  I  should  more 
farther  <-a»l," 

"  But,"  I  replied,  in  surpriM, "  where  aro  thn  villages  ?  I  don't  see 
any." 

My  village-chief  w-ai  silent,  and  shook  hia  head  doubtfully.  Tbt 
fact  wait,  the  nearest  village  wM  ten  milea  away.  The  man  was  sat- 
isfied with  himtielf  and  his  family,  satisfied  with  his  livenitock  and  hb 
crops,  and  satisfied  with  his  taxes,  and  over- popubt ion  was  appamtly 
the  only  thing  which  he  and  his  peers  conovivetl  needed  to  be  sot  right. 
On  tbiM  point  we  should  remember  that  not  nearly  all  the  land  is  yet 
taken  m\\  and  tliat  many  of  tbe  f^trms  aro  as  hu-g«  as,  and  sot 
larger  than,  the  most  extensive  Gennan  manors.  Even  a 
Anteric-vn  farmer  would  be  satisfied  with  (ucb  an  area.    In  ib« 
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^Ibf  tiitise  exunsire  est&t«a  Btonds  the  spaoions  log-bouse,  BuiTound«d 
with  b«ms  and  sheds,  which,  possibly,  are  not  larg«  eoough.    Hardly 
anything  ia  largo  enough  for  the  Siberian.    I  liave  made  pencmal  con- 
fimution  of  thlti  greed  for  cxteitsion  and  epaco  in  thv  towns,  where  it 
is  often  carried  to  cxoewt ;  thuK  I  havo  Hen  parlors  wkoro  the  minora 
and  sofas  eonld  be  counted  by  ifao  down.     In  bright  contrast  with  tlie 
stereotyped  eomplaiota  of  tbe  farmers  conoeming  the  too  tiuck  popa- 
latioD  is  the  fact  that  tbey  are  all  proud  of  having  a  nunierous  progeny, 
llie  farmer  tuvcs  his  land,  bis  cattlo,  his  sumtnor  aixl  fall,  but  ho  Iotcb 
I       aboTe  ovorythiiig  a  large  family,  wliite,  Dotwitlisliuiding  hti«  prvjudioc 
'       agaiuKt  etraiigers,  be  Urea  in  the  perfect  oonvicuon  that  tbe  country 
I       uceda  men,  and  he  governs  his  conduct  accordingly.    In  every  other 
eonntry  in  the  world  there  are  foundling-hospitals  ;  in  Kassia  they  are 
nomerouB,  but  in  Uibvria  there  are  none.    If  a  mother  is  not  able  to  take 
care  of  bor  child,  abe  w'dl  offer  il  to  the  IM^arc«l  fanner,  and  he  will  be 
M  glad  to  have  snch  au  increase  iu  bis  family  aa  if  it  were  a  fine  colt 
foaled  to  him.    Till  1S5C,  marriage  of  free  persons  was  permitted  at 
aay  age  ;  now  the  marriageable  ago  is  fixed  by  law  at  eighteen  yeora. 
To  show  how  little  in  eameat  the  people  are  in  their  deprecaUon  of 
ovcr^popnlatton,  they  as  a  rulo  marry  immediately  after  they  hare 
paamd  tbe  legal  age,  and  their  families  increase,  with  matbematical 
legnlarity,  by  at  least  one  member  erery  year.     It  may  sound  strange 
if  I  mention  the  fact  that,  notwithstanding  Uie  low  marriagcablo  ago 
fixed  by  law,  elopemcnu  are  common.     It  is  true  they  are  of  a  quite 
peculiar  sort,  and  thoy  might  be  divided  into  elopements  witb  and 
elopements  without  the  oonsent  of  the  parents  on  either  side.    This 
custom  so  illniftrato*  the  cbanictor  of  the  peasantry  of  all  regions,  tiiat 
I  must  not  dismiss  it  with  too  brief  a  mention.     Elopt^mcnt  with  con- 
sent is  an  important  matter.    Tbe  young  pair  am  ngrcttl,  and  have 
the  full  adjuiescence  of  the  parents  on  both  sides.    Itut  every  marriage 
ealla  for  a  wedding,  and  a  farmer's  wedding  is,  under  ordinary  circunt- 
Manees,  do  child's  play.    The  relatives  and  friends  moat  be  invited 
from  diatancH  extcniling  to  fifty  or  a  hundred  miles.    The  substantial 
part  of  the  feast  is  rather  a  secondary  affair  to  the  farmer  richly  pro- 
vided with  farm  products  and  cattle,  bat  then  drink  must  be  furnished, 
\       and  the  national  drink  is  dear,  and  will  be  consumed  on  such  occasions 
I       in  immenao  qnantitie*.     In  order  to  escape  the  expense  of  this  provis- 
I       ion,  which  wonhl  Iw  home  equally  by  both  families,  the  parents  of  the 
bridegroom  adviu»  bim  to  elope  with  his  beloved,  and  her  i)an;nt«  ad- 
vise her  to  consent  to  tho  clopcmcnL    After  rcoviving  the  blewIngH  of 
.      tbo  crafty  parents,  the  young  people  steal  away  into  the  bush.    On  the 
^b*xt  day  the  friends  set  up  a  ery  as  of  mnrder,  beat  around  for  a  while, 
^Buid  laugh  in  their  sleeves.    The  young  couple  must  of  counw  come 
^KlMek  aft«r  a  little  while  and  receive  forgiveness,  but  there  con  be  no 
~  wedding-feast  after  nwcb  a  "•candaL"    The  latter  ii*  confined  to  a  nar- 
circlu,  and  the  brandy  'am.\vL    The  seeomd  kind  of  elop 
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of  a  more  Kcrifiii*  nature,  but  in  il  also  thrift  amJ  brnm!)-  play  the  chief 
p«rt9t,  Ihf  laKiT  that  of  a  propitiator.  Tin;  ciiKtoiti  pi>'vailH  for  tlie 
bridegroom  (o  pay  to  hia  fiituru  mother-in-law  Wforv  nho  will  gifa 
ber  acijiiicsrvncc  u  drSnit«  Hum  of  "  brid«- money,"  tbv  amoirai  of 
which  iH  ftgulftted  according  to  th«  standing;  of  the  parties.  The  Si- 
berian youth,  having  thus  made  things  all  rii^ht  for  his  future,  eacapes 
vitb  his  belom)  by  night  and  under  favor  of  darkni?M.  and  vilb  the 
j^candal  of  the  abduction  of  the  daughter  a  Kcond  mntrimonkl  can- 
didate in  out  of  the  question.  I1ie  mother  icrMuni  and  onnm  tbe 
couple  fur  a  little  while,  but  the  storm  soon  eea»ca.  The  bridegroom 
knows  the  p«ople  he  is  dealing  with,  and,  after  the  first  spurt  of  vexa- 
tion ia  over,  rctumH  with  a  Htout  brandy-flask,  from  which  he  pours  oat 
ito  tlic  angry  moiher-in-law  till  ■Aw  in  propitiated.  Then  the  tviMd 
daaghter  appearN,  and  a  general  forgirencM  followK,  witb  a  family 
wedding-feast,  in  which  immense  quantities  of  brandy  arc  ninKumtd. 

TliD  young  pur  go  right  to  housekeeping,  sod  in  the  coune  of  ten 
^ears  tbe  former  abductor  will  be  able  to  stretch  himsielf  bi-fore  the 
Moor  of  hl»  own  nnencumbered  residcitce.  In  the  reeept ion-room  will 
bang  waving  tape«Irire,  and  in  tlie  be<]raoms  will  ntstto  eilken  CK^ 
tains  and  canopies.  I  have  seen  hundreds  of  cuch  chii'i-ful  family 
pictures  and  n-joiccd  over  them.  Tlic  people  form  a  nplcndid  Aee, 
and  are  happy.  "  I  am  a  Siberian  I  *"  sounds  from  the  mouth  of  one  of 
them  like  a  shout  of  exultation  ;  "I  have  nothing  more  to  de«ire." 

A  similar  happy  future  awaits  tbo  convictn-xilc,  if  long  life  a»d 
tuotMSB  are  given  him,  and  he  is  endowed  with  coursf^e  and  ener^. 
*'H«  is  consigned  to  the  mines,  and  will  die  there  by  inches  wilb 
chains  on  his  hands  and  feet,"  is  the  current  cxpreoaion  when  speakiRg 
or  writing  of  a  Siberian  convieu  But  here,  too,  as  in  oilier  easea^ 
colors  are  too  darkly  painted.  I  do  not  feel  called  apon  to  dejidora 
«xc«S8iTe  harshncM  of  Russian  justiee,  or  lo  indtilge  in  general  crith 
oiam,  bnt  it  is  true  that  not  only  crimi^.ll^  but  nlM>  di«agree«ble  per- 
sona, vagrants,  and  political  oppositionists,  are  sent  to  Siberia  under 
cover  of  judicial  prooceding*.  ^^')lat  is  now  imposed  Id  Russia  u  a 
punishment  was  also  administered  not  so  very  long  ago  in  Germany 
nd  even  in  frc*  Swit7.«rland. 

Whoever,  by  a  judicial  sentence,  or  by  an  admtDistrative  measore, 
is  exiled  to  Siberia,  is  flret  lodged  in  a  diittriot  prison,  whence  he  it 
transferred  lo  a  government  prinon.  The  transportation  to  Siberia  is 
carricil  on  by  railroad  and  boats  to  Tobolsk,  where  a  divtsioa  of  the 
gang  takofl  place,  and  destinations  are  appointed  for  the  prisoaen 
Morading  to  the  character  of  their  ofiFenses.  Those  who  have  hten 
condemned  to  death,  and  had  their  sentence*  oommut>?d  to  exile,  are 
bound  with  chains  and  all  sent  together  to  tbo  mines  of  the  Altai. 
Formerly  llic  convicts  were  driven  in  gangs,  chained  about  two  f«et 
apart.  So  at  least  I  have  read  and  heard  it  generally  believed.  I 
iraa  onoe  mywif  a  witness  of  »  spoctncle  of  this  kind,  but  it  wat  net 
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Hb  Rnada  nor  in  Siberia,  but  in  OlmQti,  in  Aaatria,  in  llie  year  of 
H;gT«ee  1873L  1*^6  wont  pan  of  tbe  jonme;-  ia  when  tbeateamerB  come 
into  r«<iuisition.  'Vhvy  am  lont;  boats  with  a  iiii;b  ilock,  desigtieil  to 
carry  ais  bundrwi  [icrKonR  at  once.  The  dwk  i»  inclwsol  ami  oovprctl 
with  strong  grating,  in  onlcr  to  prevent  any  ntu-m|>iit  to  i-sra]>c.  Fore 
and  nft  of  tti«M;  arc  lite  kitcbeua  an<l  hosjiiialfl,  wbik-  tbu  tAx  hundred 
eonrictfl  arc  confined  in  a  mass  nnder  the  deck  in  a  space  which  is  far 
too  narrow,  and  where,  for  lack  of  efficient  Tcntllation,  a  stifling  at- 
mosphere always  prevails.  The  Russian  law  allows  a  divorcv  to  the 
wives  of  convicts  sentenced  to  exile,  bnt  the  coininiin«!>,  on  tbo  other 
band,  arc  anxioue  to  cast  off  th«  bunlin  of  their  ponnibly  iiauiKtr  fami- 
lies, and  ttic  government  encoaragc-H  ihiH  dis))o«itioi]  by  permitting  the 
wive!>and  children  of  the  exiles  to  go  with  them.  In  most  cases,  the 
families  are  ready  to  share  tbe  fat«  of  tbe  father ;  tbe  Jcnisli  wife 
always  goes  with  h«r  basband.  The  relnliTcs  are  also  sent  off  with 
IJie  prisoner.  Tliiit  moasiiro  \\a»  v\\\  conn^iiwTiet*  011  the  vcMtels, 
when-,  a.4  we  have  said,  six  hundred  persons,  in<:luding  Uiom  of  tbe 
worst  character,  are  crowded  into  a  mngle  aparlinent,  and  can  see, 
bear,  and  talk  with  one  another  at  every  hour  of  the  day  and  nigfat. 
When  we  con^idiiT  that  many  children  are  mingled  with  the  crowd,  we 
can  easily  Ponc<'ive  what  horrible  wcnes  besides  the  physical  torments 
are  enacted  there,  and  how  brutalizing  must  be  (he  impresmion  tlicy 
make  upon  young  and  old.  In  such  cases  the  reproach  of  inhumanity 
against  the  government  is  folly  justified,  and  it  is  not  spared,  for  I 
have  freijuently  heard  the  oflicers  condemn  the  decrees  of  the  conrtSL 
The  journey  by  steamer  requires  ten  times  le«s  time,  but  it  is  also  t«a 
timcN  wnrae.  more  degrading,  and  more  barbnrona  tban  the  march  on 
foot.  When  the  change  is  made  from  the  steamer  to  the  r.iilroad  the 
situation  assumes  a  Uttle  better  sbape.  The  prlimnen*,  with  their  wives 
and  children  around  them,  cliof;  to  the  benches  along  tbe  bare  walls, 
ax>d  the  chaiuK  clink  weirdly  in  the  confusion  of  scrcnming,  moaning, 
and  ctining  voice*.  Here  abm  is  a  deficiency  of  iqiiure  and  air,  and  the 
condition!!  are  hardly  endurable.  But  tbe  few  olmiTvatidnsi  of  otran- 
gera  are  contradicted  by  tbe  stereotyped  view.  "The  farmers  do  not 
travel  differently,  and  what  tbey  freely  endure  for  themselves  certainly 
ought  to  he  goofl  enough  for  criminals."  Gangs  on  foot  are  still  mmal, 
but  only  the  Nt^ongl^»L  men  are  taken  in  them,  and  the  treatment  is 
mora  humane  than  it  was.  The  average  day'it  Journey  is  atioiit  seven 
geogntpbical  mile;*,  and  every  third  day  is  a  rcwl-ilay.  Complainta 
may  l>e  heani  that  seven  miles  a  day  is  too  much,  bnt  it  seems  to  be 
forgotten  that  the  soldier  has  to  perform  the  same  march,  and  ho  is 
encumbered  with  his  baggage.  At  tbe  present  time  tbe  deportation 
takes  place  only  in  tbe  aummer,  and  the  exile*  are  settled  before  tbe 
approach  of  winter. 

At  the  beginning  of  the  joiimoy,  each  prisoner  ia  given  a  gray 
^eloak,  ao^m^oc^^y  for  hia  maintenance  from  ten  to  Sft^^ 
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copeclu,al)<Hil  from  five  and  two  lhird«  to  eight  and  a  half  cwnts.  lliii 
may  aeem  very  little  in  our  conceptkn,  but  it  must  not  be  f< 
thai  tbe  men  are  permilt«d  to  bvg  on  tlu)  way  and  to  work  on  ifaa' 
reet-daya,  whereby  eaoti  one  nay,  U  be  will,  obtain  a  cobsidei 
addition  to  \m  allowance.  Great  aynipatfay  ia  felt  in  Iberia  witli 
prisouvnf,  who  arc  never  called  by  any  other  name  tlian  "  nnfortoitatca* 
Kvcry  one  givca  readily,  and  recollects  that  be  bimstjf,  porbaf*, 
bis  father  or  grandfather, may  have  made  the  journey  thitbt-r  n: 
similar  circumstaoceti.  On  thv  whole,  tmntfportation  on  foot  i 
quite  well  conducted.  Such  a  jounicy  can  not  bo  called  a  pi 
trip,  tiiii  it  do«a  not  in  any  way  beortha  stomp  of  intinmanii 
the  terrible  cfaoaoter  which  the  sensational  reportti  would 
to  it. 

Finally,  tlte  priMmer  has  roocbed  his  destination,  either  aloae  or 
with  bis  wife  ond  children,  and  ia  all»tt<>d  aocotdingly  a  larger  or  scull' 
ur  but  for  a  dwelling — I  am  speaking  particularly  of  those  who  tid 
been  condemned  to  death.  Tlte  chains  are  oot  token  oil  from  bitt  hooilf 
and  feet,  bnt  he  must  work  with  them  on.    It  often  happeuH  iliat  U 
dies  sbortly — that  is  bis  lack ;  or  that  bo  will  not  aocommodate  lu** 
S^  to  tin;  ^illuttio^,  and  leads  a  wretchod  cxivlcncc,  and  finally  gad 
to  min,  Dttlcoa  he  baa  energy  enough  left  to  efloopc     ITo  ia  hiiudt 
committed  to  the  most  orduoas  exertions  to  better  his  fate,  bat,  uf  tin 
tbovsands  and  thouaaoda  who  arrive  there,  only  a  very  emoll  per  otot , 
have  the  earnest  wilt  to  do  it.    The  great  mnjonty  brood  o?er 
lot,  and  think  and  dream  only  about  the  ways  and  means  of  hi 
about  their  escape.     The  convicts  are  mingled  in  work  with  the  nw 
laborers  go  in  and  out  with  them,  and  do  not  hare  to  exert  tboc- 
Botvca  any  more  or  do  any  harder  work  lluui  they.     Tho  mine  is  noli 
prt«on  as  we  are  accustomed  to  regord  |>risous.     The  convict  liitf 
free  and  nnwotohed,  alone  or  with  bis  family,  and  tbe  only  Itmltatia 
of  freedom  imposed  upon  him  consists  in  his  being  always  shadd*! 
with  chains,  whether  at  work  or  at  recreation,  by  day  and  by  niglU, 
and  in  bis  ncircr  being  allowed  to  go  out  of  tho  bounds  that  an  ■*- 
8igiif<l  u>  him.    In  a  district  of  mix  UinuHnud  sqtiaro  vents  (aboot 
eight  hundred  and  sixty  geographii^al  s<]uare  miles),  there  are  osly* 
hundred  soldiers  stationed  to  watch  the  thousands  of  convicts.    Etcap* 
under  tlicM!  circuoi stances  is  easy,  and  is  a  daily  event     T&q  cao  ra* 
away  alone  ;  tliey  gnnerally  go  in  point,  and  aftvr  con-ful  prepuatitf- 
The  mine-smith  is  always  ready,  for  a  fee  of  ten  oopct^lui,  to  bn  a  belf 
in  time  of  need  and  loke  off  the  chains.    The  fuj^tJYCii  gatktr  ip 
whatever  eeema  nsef  ul  to  them,  and  travel  nudcr  cover  of  datkn* 
on  their  hasardous  journey.     On  tho  nest  morning  the  direelor  iw^ 
tions  the  fact  tliitt  A  and  B  hovo  dwappearod.     "  No  tuattitf,"  ^ 
coolly  remarks,  and  with  that  tbe  affair  \»  over  for  him.    Tho  tpp' 
tires  spend  tbe  (irel  three  or  four  days  in  the  wnuds,  tnvtfinf  ■* 
night,  when  they  can  pass  on  the  highways  unduAorbtd,  anil  ^ 
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rarely  iisTO  to  take  the  trouble  to  bide  tliemselves.     More  than  once 
biTe  we  met  such  desperadoes  on  tb«  road,  b«en  begged  £rom  uid 
given,  in  rei;pilar  SiberiaD  style.     If  a  police-officer  casually  comes  in 
tbo  way,  be  vill  offer  bis  niito  vrry  quietly,  without  usking  a  ques- 
tion,    "Let  them  go,  it's  no  matter,"  in  U>o  n>fraia  of  ibv  oflieers. 
Tbe  farmers  uku  Uie  but  of  care  of  tbo  fugitives,  and  tbat  quite  sys* 
tcmatically.     At  nigbt,  before  b&dliu^  provisions  for  any  passing 
'* unfortunates"  are  placed  at  the  windows  in  all  the  villages  on  tbe 
roads  leading  to  Itussia.     When  a  pair  of  such  men  cotnc  into  tb« 
village,  they  go  around  from  house  to  house,  take  tbe  food  tbvy  find 
set  oat,  as  much  as  they  want,  witb  a  little  provision  for  the  road,  and 
prooeod  to  tbe  batb-bouse,  at  the  end  of  the  village,  where  it  is  always 
pl«axfkiit]y  warm,  to  sleep  ;  and  this  tbey  do  with  the  greatest  sccniity, 
^ior  tbey  know  that,  in  case  of  danger  from  tbe  military  patrol,  the 
BB«arest  fanner  wit]  send  bis  son  or  a  eorvsnt  to  tbo  bath-bouso  to 
warn  any  "  unfortunates  "  that  may  be  lodging  there.    Tbo  farmer  is 
tbe  providence  of  tbcso  p<.-op1e. 
^h     After  tbo  fogitivCK  Iwve  put  a  distance  of  one  hundred  and  fifty  or 
^^VO  bondrcd  miles  between  themselvefi  and  tbo  mines,  tbe  journey  bo* 
cone*  easier  and  they  appear  more  openly.    'ITiey  can  venture  lo  a^k 
for  a  lodging  from  any  of  tbe  farmers,  and  to  take  horses  from  the 
back  of  the  village  and  ride  on  them  to  the  next  village.     There  tbcy 
will  anbridio  thv  beasts  and  start  them  back  toward  where  they  came 
from,  mount  fresb  bones,  and  ta  on  for  liuiidnids  and  hundreds  of 
miles.     Hut  the  hones  are  every  time  carefully  started  back  to  their 
homes.     Everything  go««  smoothly,  and  the  sympiatby  of  the  people  is 
faiexliansliblu,  so  long  as  the  "onfortunato"  does  not  steal.    As  soon 
as  he  appropriates  the  smallest  portion  of  strange  goods,  he  seals  bis 
fate.    Tbe  whole  village  turns  out  and  pursues  the  thief,  who  is  beaten 
down  like  a  dog,  wherever  and  wbenover  he  is  found  ;  and  he  is  always 
foond.    Tbe  result  of  this  tnexonible  popular  justice  is,  that  hardly  any 
thiovc-8  arc  to  be  found  in  Silxrria,  an<l  that  no  country  enjoys  gre,iter 
•voarity  than  this  colony  of  criminaU.    llut,  one  may  UNk, "  Arc  not  the 
imople  punished  who  execnte  this  lynch-lawP"  It  mual  be  remembered 
that  the  mining  district  embraces  an  area  at  least  five  times  aa  large  as 
that  of  the  State  of  Kcw  York,  that  tbo  population  is  relatively  small, 
and  that  in  most  cas^-Jt  no  one  care*  for  slain  fugitives.     If  the  othcers 
^^ru  informed  of  the  oocurrciice,  tbcy  will  simply  remark  that  no  barm 
^Bas  been  done,    llie  report  is  sent  to  St.  Petersburg,  and  is  lost  in  tbe 
^nood  of  similar  documents.    The  escape  of  convicts  is,  as  wo  have  re- 
Bmarlccd,  a  daily  event,  and  it  b  of  little  cousequencc  to  the  magistrates 
whether  one  more  or  less  has  been  captured  or  killed.    Of  tlw  fifteen 
^^louHOnd  prisonen  annaally  brought  into  the  district,  an  average  of 
jHlve  thousand  eorApo.    Tbew  are  the  desperate  ones  who  stake  every* 
' '   thing  to  obtain  frwidom  again.     If  tlioy  are  brought  back,  they  flee 
^Ugain.     Tlie  numbm^^une  who  ocaiio  two  or : 
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U)d  aro  bronglil  back  ut  ofti^,  in  great ;  and  raxn}*  "  unfortinaipi" 
f{icnd  the  last  days  of  their  lives  in  trying  to  get  back  to  Uuxuo,  and 
being  Ktraosported  to  the  colonjr. 

This  is  the  ehsdow-fiide  c  f  tbo  convict's  existoocp :  I  wilt  doit  briefly 
Bkotch  tbo  bright  eidc.  A  convict,  who  ha"  bccontv  skilled  in  mining, 
roponu  of  hi*  offmiie,  nubmits  to  bin  fate,  vrorkit  iuduntrioiinly,  and  ron- 
docts  hinuelf  well  in  cTcry  respect,  and  Teniures  iu  time  to  open  hb 
heart  to  tbe  director  iwd  ask  to  have  hid  situation  improved.  The  g4B> 
ccr  encourages  htm,  gives  him  good  advice,  ami  permits  him,  after  be 
bas  suffered  ihrw,  four,  or  live  years  of  puiii^ihinent,  to  have  his  cbatni 
mplacod  by  lighu-r  «nc«,  and,  when  b«  is  convinced  that  the  man  i* 
realty  reformed,  grantH  bim  a  sctUemeut.  Tbna  tbe  prinornT  has  bo- 
come  a  free  man,  except  thnt  be  is  never  permitted  to  leave  the  disiriet 
to  ivhicb  he  is  assigned.  Now,  the  8<IvantAge  of  the  system  that  per- 
mits the  family  of  tbo  prisoner  to  go  with  him  to  iho  place  of  ponish- 
mcnt  is  manifuttod.  Th«  roan  ba»,  during  hit  long  yean  of  bard  labor, 
been  with  bin  wife  and  children,  has  gained  eonrage  and  atntigtb  in 
tbia  family  life,  and  has  become  a  good  man.  The  prenence  of  Mi 
family  baa  been  a  blc«ung  lo  him.  ^Vlu'n  in  other  countrice  thedoon 
of  the  priton  olotM)  upon  a  condemned)  man,  the  world  is  no  more  l« 
Mm— all  eonitfiction  between  bim  and  bin  \»  ocvered  ;  while  to  tbe  Ri»> 
sian  prisoner  is  left  the  comfort  of  bis  family,  a  strong  anchor  that 
holds  bis  heart  faat  against  the  tnmnlt  of  bis  sufferings.  The  te- 
]«aaed  minor  goes  with  his  family  to  tbe  Mtttement  which  has  be«o 
dcdtgnatod  for  him.  He  has  nothing  hut  the  bare  land,  bin  own  strong 
will,  and  bin  energy  inured  to  Buffering.  Hie  village  muHl  extend  a 
hand  to  him  and  advance  tbe  means  for  setting  up  an  independent 
eatablishnient.  He  ia  furnished  a  house— of  course  a  very  poor  one- 
farm  ing-tools,  seed-corn,  and  a  start  in  tive-ntock.  Xow,  he  begins  a 
new  life.  After  the  first  harvest  is  gathered,  and  what  is  necessary  for 
bis  bare  support  has  been  rescr^-ed,  be  goes  bravely  to  work  to  dis- 
charge bis  obligation*  to  the  commune.  After  ten  years  at  latent,  b« 
will  have  made  good  to  the  last  grain  of  cnm,  and  ho  then  liecotntt 
the  owner  of  an  estate  free  of  debt,  for  which  he  has  only  to  pay  a 
small  ground-rent,  and  ha*  tbe  satisfaction  of  knowing  that  after  bis 
death  bis  children  will  be  free  men  in  a  home  fonndcd  by  bim. 

Now,  how  does  tbo  condition  of  a  person  discharged  from  prison 
in  one  of  the  sorcallcd  civilizc<l  countries  compare  with  tbat  of  lliis 
Siberian  ?  Tlic  last  spark  of  solf-rcfipect  tbat  may  be  tcfl  in  bim  ii 
extinguished  by  tbe  reception  society  gives  bim.  Contempt,  suspictoD, 
and  scorn  meet  him  at  every  step.  Neither  CJovemmcnt  nor  societt 
will  give  htm  the  means  of  rehabilitating  himself  by  labor  and  of 
founding  a  now  existence,  and  be  sinks  deeper  and  deeper,  with  no 
■way  of  escape  open  to  him,  into  crime  and  ever  again  into  crime. 

Panhmed  convicts  or  their  children  are  living  in  nearly  evtfT 
town  and  village  of  the  AIwi  region,  and  this  fact  is  the  origin  of  the 
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«urioDfl  relations.  I  sojourned  for  a  short  time  at  an  inn  in 
roinsk.  The  host  and  his  wife  made  an  anfaTorablc.  I  miglit  aaj  a 
lepulaive,  impression  upon  me.  I  could  not  rprrun  from  oxprcMing 
ray  suspicions  to  the  chief  of  police,  to  Whom  I  hod  buttn  introduced. 
To  my  cdilimtion  1  iMU-ned  that  tho  host  li:td  Wen  coudeuiued  to 
twontyfive  vi^ars  in  privon  for  fraudulent  baukniptey,  and  bis  wife  to 
twenty  yean  as  hia  accessory  ;  tliat  the  porter  was  au  old  house-breaker, 
uid  the  four  butlers  had  been  compelled  Co  take  the  involuntary  tour 
to  the  East  for  thefts  ;  the  two  maids  were  child -murderers !  Such  is 
the  environment  in  which  the  iwnplv  of  that  dlitrict  constantly  live. 
On  tile  next  d»y  I  dined  by  invitation  vrith  a  miTchanl.  1  met  > 
polite,  cultivated  company,  and  learned  afterward  from  my  friend 
the  [wticv-ollicer  that  the  apothecary,  who  sat  nest  to  me,  had  been 
■nosportei]  for  poisoning,  that  thrc«  of  the  guests  were  fraudulent 
^[rectors  of  exploded  bnnk»,  and  two  were  count  erf  oilers  I  Tbo  last 
two  had  mads  %  bad  impruKSton  cm  mo  from  tito  bcginiking,  and  I 
eould  not  aft«rwanl  reprfMi  the  thought  that  they  were  cuntiiming  iu 
Siberia  U*  inoresse  as  much  as  they  could  tho  circulation  of  cash  in 
\\w  R(i«»ian  Empire.  If  one  eiprejaes  surprise  at  auch  social  condi- 
tions, the  answer  is,  "  Oh,  please  remember  that  wo  are  in  Siberia ! " 
It  is,  moreover,  not  considered  nooesiiary  to  avoid  speaking;  of  tbe«e 
matters  with  reference  to  any  <>nv.  The  party  oonccmcd  hiinsclf  will 
converse  on  the  snbjeot  with  the  greatest  eaiw,  and  hi»  fmnkncMt  re- 
specting it  ill  really  astonishing.  I  intjnired  one  day  in  a  matterH>f- 
oouno-way  of  a  Jew  named  Ephraim,  who  carried  on  a  small  banker's 
badness,  a  very  prepossessing  man  socially,  bow  ho  came  to  settle  there. 
He  replied  jestingly,  and  with  a  wink  1  "  Circumstances  ar«  to  blame 
for  that ;  they  compelled  me  U>  cstahliidi  my  busincM  here  eome  two- 
and-twenty  yean  ago." 

Rval  prisous  with  locks  and  walls  are  comparatively  rare  in  Siberia, 
and  fonu  in  all  cases,  unless  the  positively  evil  disposition  of  the  coif 
Tict  prolongs  bis  stay,  a  transitional  abode  between  the  unlimited  free- 
dom he  enjnyed  before  bis  ofTcn^o  and  the  limited  freedom  that  fol- 
_lows  hl:<  Kfiitvnci'.  Offendent  are  not  cast  into  narrow  cells  for  the 
term  of  their  punishment,  bat  go  around  free  after  n  short  con- 
emcnt,  and  are  supported  by  the  contributions  of  llicir  former 
lleagues,  while  they  are  afforded  full  opportunity  to  found  a  new 
ItHteuce.  The  contniMa  b«tw«en  tho  po«>ition»  which  released  pria* 
aers  may  attain  in  Kiboria  and  tlio  olTcmw  which  led  to  their  exile 
freijucntly  <]ail«  oomicaL  The  child-murderer  becomes  11  trusted 
the  burglar  an  overseer,  the  thief  a  eonfldential  servant !  But 
ctical  <'hristianity  is  exercised  toward  the  fallen  one.  Tho  Gov- 
nment  and  private  persona  rival  one  another  in  pointing  out  and 
earing  the  way  of  reform  for  tho  wanderer,  lu  Kaunotak,  w« 
■Lted  tho  local  prinon,  which  ia  uni<iue  in  its  way.  It  was  of  im> 
capacity,  and  was  so  arranged  as  to  permit  a  complete  se; 
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tioD  of  the  raronl  confeuioiis — Mobunmcdnna,  Jown,  and  Cbrifituui«. 
All  thu  pnEODon  Miared  os  Uiat  they  hiul  no  coraplaintH  tu  ronke. 
'riio  fvw  political  [wiaoacra  eoDflrmed  tbeoe  statfimenta,  bo  tliat  their 
condition,  too,  must  certainly  faftve  been  eodnnble ;  for  it  Ea  ««II 
known  that  the  political  pruonera  ire  the  most  discontented.  A 
school  ta  connected  with  tho  prison,  in  which  ft  yonng  priert  wa 
serving  u  I«-aclier ;  the  only  text-book  vaa  *  RiinNiiui  catcchim, 
which  wofl  used  by  Mohjunmcdans  and  Jowr  aa  veil  an  by  Clin>ti«ui 
The  great  point  was  that  all  learned  to  read  and  write.  The  prietl 
received  no  pay,  but  was  performing  a  work  of  mercy.  In  the  tamt 
place  are  a  hospital  for  the  sick  and  an  orphan-honse  for  the  children 
of  thoM  convioU  whose  imprisODment  is  prolonged.  The  foundation 
of  thia  instltulion  was  tho  work  of  ft  laily  who  gare  her  whole  fortone 
to  it,  and  then  devoted  henclf  to  tlio  solicitation  of  means  for  its  tap- 
port. 

^Vhen  one  has  studied  these  conditions  on  the  spot,  and  has  sal' 
i.sfied  himself  that  while  the  sitnation  of  the  prisoner  condemned  to 
death  ami  pardoned  to  the  mince  is  hard,  it  nevcrthelccs  depends 
upon  himjtclf  whether  he  «hall  improve  it  and  make  his  children  free, 
independent,  and  prosjwrotin  citixens ;  when  one  sec*  bow  the  oppor- 
tunity is  given  to  all  cotiviola,  without  distinction  as  to  what  iheir 
crime  may  have  been,  to  fonnd  by  their  own  exertioas  a  new  and 
honorable  career,  and  that  the  Government  aids  the  eameat  efforts  of 
Burh  persons  with  couneol  and  act ;  when  one,  finally,  contrasts  the 
magnanimity,  6dolity,  and  touching  sympathy,  cxinting  among  private 
persona,  with  the  sa<I  lot  of  convicts  in  Europe  and  America,  he  will 
have  to  admit  that  there  may  be  worse  countries  than  Siberia, 


HOW  SPELLIXG  DAMAGES  TUE  MIND. 

Br  FREDRRIK  A.  FEaMALD. 

LEARNTNO  to  rcail  tho  English  language  Is  ono  of  the  worst 
mind-sltmting  processes  that  Ita-"  formed  a  part  of  the  general 
education  of  any  people.  It-'<  evil  influence  arises  from  tho  partly 
phonetic,  partly  lawless  character  of  Enj^lish  spelling.  Although 
each  letter  represents  some  sound  oftener  than  any  otiier.  thwe  ti 
hardly  a  Iptter  in  the  alphabet  that  does  not  reprecwnt  more  than 
one  sotmd,  and  hardly  a  sound  in  the  language  that  is  not  repre- 
sented in  several  way*,  while  many  words  arc  written  with  as  many 
silent  letters  aa  significant  ones.  There  is  nothing  in  any  word  to 
indlcjitc  in  which  of  these  waya  Ita  component  sounds  are  iupmuiil 
•d,  nothing  in  the  written  groiip  of  letters  to  allow  which  aaaDd* 
'fcsy  stand  (or,  and  which  of  them,  if  any,  are  silent,  so  tbat  a  learner 


I 


» 


ciD  never  be  sora  of  pronooncing  rigbtlv  an  KnglUli  word  that  lio 
hu  not  heard  epokon,  nor  of  Ppetling  correctly  one  tial  he  h«a  never 
■een  written.  Tbe  ^pelting  of  each  word  most  be  IcAmcd  b^  sheer 
force  of  memory.  Id  tbU  work  t)io  pupil's  reasoning  powen  can  not 
he  atilized,  but  most  bo  Hubdacd,  while  his  memory  is  Had]/  orcr- 
worked.  In  the  nffaim  of  the  child'*  daily  life,  tho  logical  follow- 
ing  out  of  rulei*  i;*  nrw&nled  ;  in  learning  to  ffpt-W,  it  briiiga  him  only 
diMomfitura  and  bewilderment.  He  i^  taitght  thst^-o-M-c  stands  for 
idn  (not  bo-nt),  and  t-o-n-«  for  tfin,  but  that  d-vMn-e  stands  for  dtm, 
that  g-o-n-*  spells  j^rfn,  m-^v-e  spoils  moan,  an<I  ft-r-o-n-i-c  bronz.  Now 
when  he  oomes  in  reading  to  aiiothi>r  itimilar  word,  lu  none,  lie  has  no 
jaemia  of  telling  whether  to  call  it  n//n,  nun,  nSa,  noon,  or  no/i ;  he 
«ui  only  look  np  at  bia  teacher  and  wait  to  be  told.  Tbe  influence  of 
tho  spelling-elaGa  quickly  drives  him  to  repress  any  inclination  to 
i«a«on,  and  ho  gives  himMilf  up  to  a  blind  following  of  authority. 
No  child  leama  Bngli^i  spelling  witliout  getting  the  perniciouM  no- 
tion that  cram  in  better  than  thinking,  and  that  conitnon  acnac  ia  a 
trcaclicrous  guide.  The  child  who  can  take  what  be  is  told  with- 
out asking  why,  who  can  repeat  a  rule  without  troubling  himself 
iUKHit  its  meaning,  gets  along  best.  On  the  other  hand,  the  child 
who  has  difficulty  in  learning  to  spell  mny  be  expected  to  <]evcIop 
strong  logical  faenlties.  He  U  oonatantly  trying  to  spell  according 
to  aoBM  principle,  and,  of  course,  constantly  coming  to  grief.  Ilius 
a  boy  who  bad  long  been  at  tho  foot  of  bis  spelling-class  was  one 
day  given  the  word  ghoH,  and,  making  a  desperate  attempt  at  tbe  sort 
of  spelling  he  had  oftenest  beard  snccoed,  bo  spelled  it  g-h-o-g-h-j-e4. 
This  bringing  upon  him  tlionts  of  laughter,  ho  said,  with  clinched 
fist  and  tearful  eyes :  "You  needn't  laugh ;  you  all  Kpell  homolior  'n 
that!"  So  inuoh  attention  is  given  to  spelling  that  ciiihlrcii  obtain 
false  ideas  of  its  importanoe.  Tbe  epeSinff,  or  representation,  be> 
comes  to  them  the  word,  while  the  real  V9r<7  is  called  tho  pronun- 
ciation, and  is  thought  of  as  an  appendage.  They  learn  to  despise 
tho  poor  speller,  a  prejudice  whicb  ix  never  outgrown,  and  above 
all  tlioy  bocome  so  absorbed  in  tho  manipulation  of  words  that  tbey 
have  little  chance  to  grasp  tbe  ideas  which  the  words  stand  for. 

If  our  notation  of  numbers  were  aa  irregular  as  our  notation  of 
speech,  so  that  the  numbers  from  forty  to  forty-five,  for  instance, 
should  be  written,  say  as  follows  :  40,  741,  420,  43,  414,  335 ;  and  if 
no  on«  could  toll  at  sight  whether  a  number  like  7,!!43,8I3  contained 
tevwal  figures  which  were  "  silent,"  or  bad  exceptional  values,  who 
can  doubt  that  tho  study  of  arithmetic,  tnM<-ad  of  being  a  valuable 
discipline,  would  be  mere  mentally  enervating  drudgery  ?  If  it  wero 
proposed  that  children  should  leara  a  style  of  writing  music  which 
gave  different  values  to  the  same  characters,  similarly  placed.  In  dUter* 
ent  pieces,  and  ad<Ui]  a  host  of  "silent"  notes,  the  evils  of  laandng 
ssofa  a  system  would  be  plainly  seen.    Yet  many  people,  who  have 
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fori^tU'U  tlii'ir  on-ii  imfr<-riiig)i  in  ikc  spelliug-clmsa,  can  not  see  tbu 
cliildrcu  wet!  so  very  much  jicrplezed  in  learning  to  spell,  ot  perbip 
nuunlwn  that  the  HtrnKgle  ioYolved  la  "good  for  tJiem." 

*'I  know,"  eaya  Mux  Mallvir,  "thora  arc  piT»uns  wlio  can  def««l 
anything,  and  whu  bold  that  it  la  duo  to  Uiia  very  diftciplinc  tint  ik« 
EnglUh  chancier  \*  wlial  it  iit ;  that  it  rct«in»  rotpcot  for  aiithtiHtj; 
thjit  it  doca  not  require  a  reason  for  «Tcrjtfaiug  ;  and  tliat  it  don  aol 
admit  that  what  is  tacooceivable  u  therefore  impoosiblv.  Ktcn  Eog- 
lisli  orthodoxy  Sim  been  Inued  back  to  that  hidden  source,  bccaa« 
s  child  uccuotomnl  to  bclivTo  that  i-h-o-u-g-h  is  though,  and  tbtt 
t-A-r-o-u-ff-fi  n  l/irouffA,  would  Aft«rward  b«licve  anythtDg.  It  nif 
be  80 ;  still  I  doubt  wbetber  even  laeb  objccu  would  justify  sa«b 
meanB.  Lord  Lylton  says :  ■  A  mon  lying,  ronndiibout,  puExl«-facad«l 
delusion  than  that  by  which  ve  confuse  tbe  clear  inatineta  of  tnilh  in 
onr  avcursod  syHtem  of  epelling  was  never  concocted  by  the  (athirtt 
taitthaod,  .  .  .  Ilow  can  a  ayfilem  of  education  flourish  that  t>L');ini 
by  «o  moiulrouA  a  faI»cJiood,  which  the  sense  of  hearing  suffices  tn 
ooulradicl'r'" 

Here  b  a  chief  source  of  tbe  incapacity  for  tbinlting  which  acade- 
my and  college  students  bring  into  the  science  laboratorii'*.  This  im- 
lioiiid  process,  taken  up  when  the  child  ent«rs  et-'hool,  oc-cupying  s 
large  sluro  of  his  lime,  and  continued  for  six  or  eight  years,  has  i 
powerful  influence  in  sUnpiug  his  plastic  mind.  When  at  last  be  ii 
allowed  (o  take  up  tin-  xtudy  of  nature,  at  tUo  wrong  end  of  his  «tibool 
course,  what  wonder  that  be  sita  with  foldt-d  hainls,  waiting  to  be  told 
facts  to  commit  lo  nicinory,  that  he  can  not  realixe  what  a  law  is,  •n4 
does  not  know  bow  to  use  bis  reason  in  obtaining  knowledge  ?  Ra- 
tional vducnttoH  will  ucver  flonrisb  as  it  should  till  a  reformation  iu  tbe 
teaching  of  reading  and  spelling  has  bi-<-n  nccomplishcd.  Farther,  Mr. 
J.  H.  Gladstone,  mrnilter  of  the  Engli»li  School  Uunrd  for  Ixindon,  ha* 
computed  llie  DumlitT  of  hours  spent  by  children  in  learning  to  n»d 
and  spell  Kngliiih  lo  be  3,320,  while,  in  gaining  an  equal  knowledge  of 
their  native  bn^ua^'e,  Italian  children  spend  only  045  hoars.  The  dif- 
ference amounts  to  nenrly  two  school  yean,  and  shows  under  what  a 
disadvantage  KnglUb-speaking  children  labor.  Can  any  one  believe 
that  ■l,!>2S,45I.  or  IS'4  per  ccnl,  of  our  population  over  ten  yean  of 
age  would  be  illiterate  if  li-aniiug  to  read  were  not  so  forraidablo  an 
undertaking?  In  Norway,  Swedttn,  l>enmark,  Switxerland,  and  •ome 
German  states,  there  aro  hardly  any  illiterates. 

Tlic  rao<<t  striking  testimony  to  the  irregularity  of  our  spelling  it 
tile  adoption  by  foihc  teachers  of  n  sort  of  Chinese  mode  of  teaehing 
reading.  Tbe  children  arc  not  tnught  that  letters  reprosent  ooDrtiU* 
ent  sounds  of  words,  but  tticy  learn  to  reeoguixc  vach  group  of  leltvTS 
as  an  arbitrary  compound  symbol  standing  for  a  word.  I'bis  is  more 
of  a  dead  drag  on  tlio  memory  than  even  tbe  A-It-C  method,  and,  if  il 
could  be  completely  carried  out,  would  be  a  vontly  longer  procMS. 
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effeet  on  the  mind  U  ccrt&iol^  no  bottor.  The  Chiuese  have  to 
.orixe  a  compound  symbol  for  each  word  in  U'aruiiig  tn  tvtuX,  but 
pstiwnt  cnduranco  of  Kuch  a  burden  is  not  consistent  witb  the  cbar- 
iter  of  toy  other  people  th:iii  the  Hubmistitvei  imitative,  unproi'reaHivo 
faineM.  The  Ja{»auese,  who  liavu  lung  been  cloggi^d  by  ilic  same 
yttcm,  have  r«c«iiily  tskeu  niessurea  to  throw  it  off. 

"  But  wtiat  oan  be  done  ?  "  will  be  a«ked  ;  "shall  ohiMn-n  grow  up 
ilhout  leuiung  to  apell  ?  "  No,  bat  the  memorising  of  tbeite  anomallM 
and  contradictions  can  be,  at  least,  pitt  off  till  the  pupils'  minds  are 
in  little  danger  of  buing  perverted  i>y  iL  Enough  of  the  cnormons 
amount  of  time  spout  in  tim  drudgery  can  be  saved  to  malco  posnble 
iho  Introduction  of  the  study  of  thingi  into  the  primary  so'iooU,  ttnd 
many  of  tbe  one  hundred  millions  of  dolLsra  which  we  spend  each  year 
for  public  education  can  be  turned  to  imparting  real  knowledge  instc^ad 
of  the  mere  tools  of  knowledge.  Tlicsc  ends  may  bo  attained  by  the 
use  of  phonetic  spoiling  as  an  introduction  to  th«  oiutomary  itpelling. 
Children  can  and  do  learn  t<;  rea<l  Knglinb  Hpclled  phonetically  in  n  very 
few  IsMonx,  and  Ii-arti  the  traditional  spcUing  so  quickly  afterward 
that  mueh  less  time  is  required  for  the  whole  procoBS  than  is  commonly 
de%'Oted  to  memoriiing  the  current  spelling  alone.  Classes  taught  to 
;read  in  this  way,  in  MoniiachuHctts,  so  early  as  1^1,  proved  the  advaii- 
of  tlio  motbod  to  tbo  Hatisfaclion  of  that  able  educator,  Horace 
in,  and  tits  method  has  been  suceex-ifully  employed  in  many 
places  in  this  conntry  and  in  the  British  Isles.  The  following  «x- 
tract  from  a  letter  written  by  Mr.  William  Colboume,  manager  of 
the  IWset  Bank,  at  Stunninsler,  England,  since  deceased,  famishes 
a  special  example,  thongh  it  may  bo  conceded  to  be  exceptionally  fa- 
vorable: 

"My  little  Sidney,  who  Is  now  a  few  months  more  than  four 
years  old,  will  read  any  phooeUo  book  witliout  the  slightest  hesita- 
tion ;  the  hardest  names  or  the  longest  words  in  the  Old  or  New 
Testament  form  no  obstacle  to  him.  And  how  long  do  you  think  it 
teok  SM — (or  I  am  hts  teacher — to  impart  t«  him  this  power?  Wliy, 
tometbing  less  than  eight  boars  I  Yon  may  believe  it  or  not  as  you 
like,  bat  I  am  confident  that  not  more  than  that  amount  of  time  was 
■pODt  OD  bim,  and  tliat  waa  in  anatchcs  of  fire  minntes  at  a  time,  while 
tea  was  getting  ready.  I  know  yon  will  be  Inclined  to  say  :  '  All  that 
b  very  well,  bnt  what  la  the  use  of  reading  phonetic  books  ?  lie  is 
BtiU  as  far  off,  and  may  bo  farther,  from  reading  romanic  books,'  But 
in  (his  yon  are  mistaken.  Take  anotlicr  example.  His  next  alder 
brother,  a  boy  of  six  years,  has  had  a  phonetic  education  so  far. 
What  ia  the  consequence?  Why,  rea<ling  in  the  finrt  stage  was  so 
delightful  and  easy  a  thing  to  bim.  Uiat  bo  tavght  himse!/  to  read 
tontatucally,  and  it  would  be  a  dilBcult  matter  to  find  one  boy  in 
twenty,  of  a  oorr«H{)ouding  age,  that  could  read  half  so  well  asbe  can 
in  any  book.     Again,  my  oldest  boy  has  written  more  phonetic  ebort- 
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hanil  and  long-band,  jw-rfaapv,  tboa  aoyboy  of  Us  ige  (eleven  yesn)n 
ifac  kingdom ;  and  no  oiii*  I  dmro  nj  hiu  bad  1ms  to  do  with  Uutt  al*- 
eordity  of  absarditiM,  lb«  iip«lUng-book  I  He  is  non-  «t  a  6rat-nle 
•ebool  to  Wiltobirc,  snd  in  Uie  balf-jcar  preceding  CbrinUnfes  bo  cip 
ri«d  off  UiD  prizo  for  orthography  in  a  contest  witb  boys,  somttj 
th«m  faia  senior  by  years ! " 

Mm  E.  B.  UuTDz,  of  New  York,  Bay%  in  regard  to  ber  expnimu 
»t  NuhTiUo,  soon  aft«r  the  civil  war :  "  Tbo  [^odoUo  teaching;  m  thi 
Ftok  Sobool,  AN  elwwbere,  proved  beyond  all  cavil  that  with  pbotif6e 
books  u  mncit  could  be  aooomptisbed  in  four  months  iu  teaching  t« 
PMkd  M  by  a  year  vritb  tbe  common  method.  And,  moreover,  it  tbomi 
that  tbtfe  ia  ik>  difficulty  experiencvd  by  children  in  pasaing  from  ik 
pboiwtio  IP  ilip  ordinary  printed  boolu.  After  goin^;  through  tbf 
pbooetie  primer  and  Fintt  and  Second  Reader,  the  children  passed  M 
oiaoe  into  th«  Second  Readt-r  iu  common  jmnt,  and  from  the  phonetic 
Gospel  into  the  common  Kew  Testameat."  Successful  cxpcrimeou  in 
common  ichools  are  on  record  in  sufficient  numbers  to  prove  the  pn& 
ticability  of  tbo  method. 

Several  phonetic  primers  have  been  pabli«hed  and  are  oaed  in 
9ome  Amorican  and  ^glish  schools,  for  teaching  English  in  the  seboob 
of  I^ia,  and  by  misdonariee  among  Ibo  Indians  and  other  peoplM 
With  one  of  ibcse  hooks,  parents  will  And  it  a  light  task  to  icirli 
tbcir  children  to  read  at  borne  in  a  few  lewontt.  Since  there  ar«  odIt 
twenty-six  (or,  counting  m  and  <^  twenty-^ght)  lettem  in  our  alptui- 
b«t,  while  for  phonetic  printJag  meana  of  representing  forty  somdi 
an  noHod,  each  of  these  books  ttsw  an  cxtendc<l  form  of  the  alphabM. 
Unfortunately,  no  one  alphabet  for  the  phonetic  printing  of  Englisli 
has  yet  been  agreed  u{>i>q  ;  still,  any  of  thcac  KyRtcms  can  be  adopted 
for  the  nchoola  of  a  city  or  town,  with  the  cortaiuty  of  good  result*. 
The  alphabet  devised  by  the  American  Philological  Aseuciation  nuy 
be  said  to  be  the  moHt  authoritative  ;  it  has  also  the  merit  of  empk^^ 
ing  only  three  new  letters.  I  am  not  unaware  of  tbe  efforts  bein; 
made  to  ropla«e  tbe  corrwut  spelling  by  a  phonetio  system  for  all  pni' 
p06e«,  but  that  is  a  matter  quite  distinet  from  tbe  aabject  of  thiN  vti- 
clo;  am)  all  who  believe  that  tbe  orderly  and  vigorous  development  of 
the  mental  facultive  should  be  the  chief  end  in  edncation,  whether 
they  favor  or  oppoite  the  spelling  reform,  can  work  together  (or 
spread  of  the  phonetic  method  of  teaching  reading. 
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SU^aiGHT  AND  THE  EARTH'S  ATMOSPITERE* 


Br  PnorwMB  8.  P.  UNOLEY. 

TUERE  is,  we  may  remember,  a  {MUAago  in  wlildi  Plato  inquire 
what  would  b&  tbe  thougbtti  of  a  man  u-lio,  baving  ltv«d  from 
I  infancy  andur  tlio  roof  of  a  cavern,  where  tbu  ligbt  ouuidu  was  tuferred 
paly  by  its  ahadowB,  was  broDght  for  tbe  Sr«t  tiin«  into  iho  full  epleu- 
don  of  tlio  aim. 
\  W«  may  have  cnjoyc-d  the  metaphor  without  tbitdting  that  it  has 
puy  physical  applicatjoo  to  oarselves,  who  appe«r  to  bsvo  no  roof  ovtT 
our  head«,  and  to  see  th«  sun'a  face  daily ;  while  tho  fact  in,  that  if  wti 
do  not  see  that  wo  have  u  roof  over  our  heads  in  our  atmoephcre,  and 
da  not  tbiuk  of  'it  .-u  one,  it  is  because  it  aecuia  so  transparent  and 
colorlow. 

Kow,  I  wish  to  aiik  your  attention  to-night  to  con  s  id  i:  rat  ions  in 
wme  degree  novel,  which  appear  to  lue  to  show  that  it  is  not  transpar- 
ent as  it  ap)>eara,  and  that  tbia  seeming  oolorlessoees  is  a  sort  of  delusion 
of  our  senses,  owing  to  which  we  have  never  in  ail  our  lives  iKeu  the 
true  color  of  tlio  sun,  wliiuh  ie  in  reality  blue  rather  tliau  white,  aa  it 
looks,  M  that  tliis  air  all  about  and  abovu  us  bt  acting  like  a  colored 
glaas  roof  over  our  heads,  or  a  sort  of  optical  sieve,  holding  back  tho 
•icen  of  blue  in  the  original  sunlight,  and  letting  only  tbe  wbito  sift 
down  to  us. 

I  will  first  ask  you,  tLcn,  to  consider  that  this  seeming  colorlossncsa 
of  the  air  nu>y  bo  x  delusion  of  our  senses,  dao  to  habit,  which  has  never 
^givcn  us  anything  elie  to  compar«  it  with. 

^P      If  that  cave  had  been  lit  by  suostiine  coming  through  a  reddiah 

glass  in  its  roof,  would  the  perpetual  dweller  in  it  ever  have  had  an 

idea  hut  that  the  eon  was  red  ?    Uow  is  he  to  know  that  the  glass 

is  "colored  "  if  he  has  never  in  bis  life  anything  to  compare  it  with? 

tlow  can  he  have  uy  idea  but  that  this  is  the  sum  of  all  the  dun's 

^^sdiatJoos  (com.*»i>oading  to  our  idea  of  white  or  colorless  light)  ;  will 

^Bpot  the  habit  of  hia  life  confirm  biin  in  tlie  idea  tltat  the  una  it  red  ; 

Hpnd  will  he  not  think  that  there  is  no  color  in  the  glass  so  long  a»  he 

V^ou)  00*  Z"  ontaldo  to  we  ?    Has  this  any  suggestion  for  us,  who  have 

none  of  OS  over  been  outside  our  cryst&l  roof  to  see  F 

Wo  most  all  acknowledge,  in  the  abstract,  that  habit  is  equally 
strong  in  us,  whether  we  dwell  in  a  cave  or  under  Uie  sky  ;  that  what 
we  have  thoogbt  from  infancy  will  probably  appcv  the  sole  possible 
ezpliu&tioD  i  and  that,  if  we  want  to  break  its  chain,  we  should  put 
onrwlvo,  at  least  in  imagination,  under  conditions  where  it  no  longer 
binds  ui. 

^       *  it  iMtwe  ileHvsted  ai  Um  Rojsl  laBlitMioa  oTGrMt  Oriuln,  FrMtr  enaing,  April 
H17,  issa. 
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The  ChalUnt^T  liaa  dredged  from  tlio  bottom  of  tlio  ooe«n  fisha 
which  live  habitually  nt  grost  dcpllm,  and  wboM  eaonnoiu  aym  t«d 
of  tJte  oormpoDdingiy  faint  light  wliich  niut  hftvo  dc«c«iidcd  to  tbiJ 
through  the  uemingt;  tnaspitrent  vater.     It  vill  not  bv  m  foMH 
BpecuUlion  tfl  it  m&f  M  first  Mcm,  to  put  oureelve«  in  intAgiastUlH 
the  ooDdition  of  oreatares  under  the  sea,  and  ask  what  the  8tm  mxf 
appear  to  be  to  tbem  ;  for,  if  the  fish  who  bad  never  risen  abore  tb 
oecan-lloor  vcro  mi  intelligent  being,  might  he  not  plaiuibl]'  ream 
that  the  dim  greeuUh  light  of  hla  bcavca — n-hioh  i*  all  he  haa  en( 
knowu — >was  the  full  sjilcndor  of  the  Nun  shining  throngh  a  mediBa 
which  all  hia  expcrienco  shows  ia  traiuparcut  ? 

Wo  oanielvee  are,  in  very  fact,  living  at  the  floor  of  a  great  tknA 
RCA,  whoM  billoirs  roll  hundreda  of  milea  above  our  hcada.  It  it 
at  any  nto  conceirable  that  we  may  have  been  led  into  a  l!k«  foil 
from  Jud^Rg  only  by  what  we  no  at  the  bottom  ?  May  ve  not, 
ifl,  have  been  led  into  the  fallacy  of  aMuming  that  the  iatorvenioi^ 
medium  above  as  ia  oolorleaa  becanu  the  light  which  cornea  tbnwgk  I 
imo? 

I  freely  admit  that  all  men,  educated  or  ignorant,  appear  to  hm 
thf  cvideni^e  of  their  abases  that  tlie  air  ia  colorleaa,  and  that  pare  ma 
light  iit  white,  ao  that  if  I  veDtnre  to  a«k  you  to  listen  to  contidvratlca 
which  have  lately  been  brought  forward  to  eIiow  that  it  U  the 
which  is  bine,  and  the  air  really  act«  1ik<t  an  orango  veil  or  Ulce  a  n 
which  pielu  out  the  bloc  and  li-avca  the  whito,  I  do  so  in  the  ooofldi 
Ukat  I  may  appeal  to  you  on  other  grounda  than  those  I  could  ed 
to  the  primitive  man  who  has  bis  senses  alone  to  trust  to  \  for  the  od 
oated  intelligence  poaeeeaes  thorn  seiieee  oqually,  and  in  addition 
ability  to  interpret  them  by  the  light  of  riMuon,  and  before  thia  ai 
ence  it  is  to  that  int<>rprctation  that  I  addrcaa  myeclf. 

Permit  mo  n  material  illustration.    You  ki-c  throngb   tfaia  gl 
which  may  typify  the  intervening  medium  of  air  or  water,  a  cirde 
white  light,  which  may  rcprcftcnt  the  enfeebled  disk  of  the  aun  w 
Bo  viewed.     Ia  this  intervening  glasa  colored  or  not  f    It  acetna  nearl, 
oolorleea  ;  but  have  we  any  right  to  conclude  that  it  ia  so  becauae  m 
seems  so  ?    Are  we  not  taking  U  for  granted  that  the  original  ligW 
which  wo  Bee  through  it  ia  white,  and  that  the  glass  ia  ooloricsa,  be^ 
cause  the  light  seems  unaltorod  ;  and  i>  not  an  ajjpeal  to  be  nude 
from  sense  to  reason,  which,  in  the  educated  obMrver,  recalls  that  wfai< 
light  ia  made  of  various  colora,  and  that  whether  the  original  l!^l 
really  wliiU'  and  the  {^as*  tranaparciit,  or  the  glaat  really  colored 
BO  making  the  white,  b  to  be  decided  only  by  erjwriment,  by 
away  the  jMxsibly  deceptive  medium  ?    I  can  tnico  away  tbia 
which  was  not  colorleaa,  but  of  a  deep  orange,  and  you  aee  thu 
original  light  was  not  whiu*.  but  intcnaely  blue     If  we  ooold 
atmosphere  away  butwoen  ua  and  the  snn,  how  can  we  say  tl 
same  result,  might  not  follow  ?    To  make  the  moaning  of  our  illut: 
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tion  clearer,  olmorvc  lint  tUiH  LIuchomi  in  not  a  \»\tv  H]>i.'otral  bluo.  It 
hu  ID  it  red,  yellow,  blue,  and  all  lUe  colon  n-liioli  Diakt:  up  ofliitc,  but 
blue  in  safieraboD dance  ;  so  that,  tbongb  the  white  is,  au  to  say,  lutt^iit 
tlicre,  tbe  dowinaot  effect  is  blue.  'Jlw  glass  colored  veil  does  not  put 
anyttiing  t;i,  but  acte  I  repeat  like  a  rievfl  etraining  out  the  blue,  and 
letting  tbrougb  to  tu  the  white  light  which  was  there  id  the  blaishneas, 
and  ao  may  not  our  air  do  ao  too  ? 

I  think  wu  already  Wgin  to  ux  that  it  ■«  at  any  rato  concaivabl« 
(tiat  we  may  bavo  bocu  hitherto  under  a  delusion  about  the  true  color 
of  the  aun,  though  of  course  this  ia  not  proving  that  we  have  been  so, 
and  it  will  at  any  rale,  I  hope,  bo  evident  that  here  iH  a  question 
raised  which  oui^ht  to  be  eetth-d,  for  the  bluencM  of  tbe  snn,  if  proved, 
evidently  aSc«t«  our  present  kiiowludgv  in  many  waya,  and  wtU  modi- 
fy onr  prevent  views  in  optieii,  in  meteorology,  and  in  nunierona  other 
thing*.  In  optic«,  bccauao  wc  should  find  that  white  light  is  not  tbe 
sum  of  the  sun's  radiations,  but  only  of  those  drega  of  them  which 
have  filtered  down  to  us  ;  in  meteorology,  because  it  is  suggested  thai 
the  teroperaturo  of  the  globe  and  the  condition  of  man  on  it  depend 
in  part  ou  a  carious  Hclectire  action  of  our  air,  which  piclu  out  part« 
of  ths  aolar  he*t  (for  Intitiiiice,  that  connected  with  iu  blue  light),  and 
bolda  them  back,  lettiug  other  selected  portion*  como  to  us,  and  so 
altering  the  conditions  on  which  thia  heat  by  whidi  we  live  depends  ; 
in  other  ways,  innumerable,  because,  as  we  know,  the  sun's  heal  and 
light  are  facta  of  such  central  importance  that  they  affect  almost  every 
part  of  aoiMttlfio  knowledge. 

It  may  be  aakcd.  What  suggoatod  tlie  idea  that  the  stin  may  be  bine 
than  any  other  color? 

Sly  own  attention  was  first  dircett-d  this  way  many  years  ago  when 
meaanring  the  heal  and  light  fmrn  dilTttrtnt  parts  of  tbe  sun's  disk. 
It  i«  known  that  tbe  sun  has  an  atmosphere  of  ita  own  which  tempers 
iu  heat,  and.  by  cutting  off  certain  radiations  and  not  others,  produces 
the  spectral  lines  wo  are  all  familiar  with.  Tliese  linps  wo  customarily 
study  in  connection  with  the  absorbing  vapors  of  sodium,  iron,  and  so 
forth,  which  pntduce  them  ;  but  my  own  attention  was  particularly 
given  to  the  regions  of  absorption,  or  to  the  color  it  caused,  and  I 
found  that  tbe  sun's  body  must  be  deeply  bluish,  and  that  it  would 
shed  blue  light  except  for  this  apparently  colorleiu  solar  atmo«phero, 
which  really  plays  the  part  of  a  reddish  veil,  letting  a  little  of  tbe 
blue  appear  on  the  center  of  the  sun's  disk  where  it  is  thinnest,  and 
staining  the  edge  red,  so  that  to  delicate  tests  the  center  of  tlie  ann  ia 
a  pah)  aquA-marine,  and  its  edge  a  gnmpt.  The  effect  I  found  to  be 
BO  important,  that  if  this  all  bnt  iuviaiblo  solar  atmosphere  were  diroin- 
wlisd  by  but  »  tliird  part,  tbe  temperature  of  the  British  Islands  would 
rise  above  tiiot  of  tJie  torrid  zone,  an<l  thiN  <Iirocted  my  attention  to 
tlw  graM  pnolical  importance  of  studying  Uio  action  of  our  own  t«r- 
mtrJaf  aimostihera  on  tbe  sun,  and  tbe  antecedent  probability  that  our 
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own  nir  wm  al»o  antl  UnlciMriiiit-iitly  muVitic;  tlic  really  liliio 
■n  uiiparciitif  white  one.    We  actually  kuow,  tLuti,  licyund  con} 
by  a  comparison  of  tlio  sud's  atmoejibdre,  where  it  L*  tlilckart 
where  it  is  thinnoet,  that  an  apparently  ooIorliH^  atino- 
BDcb  an  cfToct,  nml  analogous  observations  which  I  hs,\: 
m»ny  y^ant,  bnt  An  not  now  dcUiil,  show  that  the  atmospbt-jv  of  utf' 
ov,-n  planet,  this  scetniogly  clear  air  in  which  we  oxiet  like  creatnrttj 
the  bottom  of  the  sea,  does  do  w. 

Wo  look  np  ihrouph  our  own  air  a«  ihnmgli  Komothing  so  limj 
in  its  purity  that  it  appears  scarcely  matiur  at  all,  and  wc  arc  apil 
forgot  the  enonnoiM  roatw  of  what  seems  of  sucb  Ughlncs*,  hat  «li 
really  presses  with  nearly  a  ton  to  each  square  foot,  so  thai  the ' 
of  alt  the  buildings  in  thb  i^real  city,  for  iuxtance,  is  less  than  tJitt  ^j 
the  air  above  them.  fl 

I  hope  to  shortly  describe  the  method  of  proof  that  it  too  hw  Ict^ 
acting  like  an  optical  sieve,  holding  tiaek  ihu  bine ;  but  it  may  dsU- 
rally  be  aaked,  "  Can  our  senses  have  so  emirily  di^M-irwl  us  tlial  lk«7 
f^ve  no  hint  of  thin  truth,  if  it  bo  one  f  is  the  appeal  wholly  lu  we* 
dite  scientific  methods,  and  are  there  no  indications,  at  least,  «l>idi 
we  may  gatlipr  for  onrselvos  ?  "  I  think  thero  are,  even  to  our  oo- 
aided  eyes,  indications  that  the  seemingly  transparent  air  itaDyKtJ 
a*  an  orange  me<1iam,  and  kwixt  tin!  blue  light  tiack  In  the  upper  skf. 

If  1  hold  thiH  jiiMo  of  glnw  before  my  eyes.  It  soeniit  oolorltsj  >i>l 
trauspjuvnl,  but  it  is  proved  not  to  be  so  by  looking  through  It  edit*- 
wise,  when  the  light,  by  traversing  a  greater  extent,  brings  oal  to 
true  color,  which  is  yellow.  Kvery  one  knows  this  in  everr-day  (itpt- 
rience.  We  shall  not  get  the  color  of  the  ocean  by  looking  at  il  h^ 
wine-glass,  but  by  gaxing  through  a  great  depth  of  it ;  and  K 
in  with  the  air.  If  wc  look  directly  up,  we  look  llirough  where  it 
thinnest ;  but,  if  wo  !i>ok  horiiontally  through  it  lowaril  tbo  hi 
through  great  thicknesses,  as  at  sunrise  or  sunset,  is  it  nut  tne 
this  air,  where  we  see  its  real  color  most  plainly,  makes  the  sun  \bA 
very  plainly  yellow  or  orange  ? 

We  not  only  see  here,  in  humid  Englisli  skies,  th«  "  onnge  v^ 
waning  slow,"  but  most  of  ob  in  these  days  of  travel  can  pBrfcelij 
tify  that  the  oleare«t  heavens  the  earth  afFordt,  tho  rosy  Uot  oo  (^ 
Knows  of  Mont  Blanc,  forerunning  the  dawn,  or  the  warm  glow  t>f  ti*j 
sun  aa  he  seu  in  Rg^-ptisn  skies,  show  this  most  clearly— ebow 
the  atmosphere  holds  back  the  blno  rays  by  prefejvn«c,  nil  Ul* 
orange  tbrongb. 

If,  next,  we  ask, "  What  has  become  of  thchlttct'  —"^ 

doc*  not  that  very  blue  of  the  midday  «ky  rtlatc  1  ■■'^ 

— that  blno  which  Profcwor  Tymlall  liaa  told  as  u  dne  to  the  prKW** 
of  innnmcralih'  fine  particles  in  the  air,  which  act  selcctivolr  «  *• 
solar  waves,  diffuHing  the  blue  light  toward  ns?  I  hope  it  wiDi**'' 
derstood  that  Professor  *I^d.ill  is  in  no  w«y  rosponflMe  for  wj  "*' 
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f oreocea  ;  liat  I  think  it  ta  safe  at  least  to  nay  that  the  »ky  u  not  telf- 
lamiaotus  aud  tbat,  since  it  can  only  be  sUining  blue  at  iha  expenea  of 
tho  100,  all  the  light  this  eky  sends  ns  has  been  taken  by  our  stmo». 
pbcr«  away  from  the  direct  Bolar  beam,  which  would  grow  both  bright«r 
and  bluer  if  this  wcro  restored  to  it. 

If  all  that  has  b«on  aaid  lio  far  rcndcn*  it  pomiblo  that  the  sun  tnay 
be  blue,  you  will  still  have  a  right  to  say  that  "possibilities"  and 
"  may-bca "  are  not  evidence,  aad  that  no  chain  of  mere  hypotheses 
will  draw  Trolh  out  of  her  well  We  are  all  of  one  mind  here,  and  I 
desire  next  to  call  your  atteotion  to  whAt  I  think  w  ovidcnoe. 

Remembering  that  the  case  of  onr  euppomid  dweller  in  the  cave 
who  could  Dot  get  outside,  or  that  of  tho  inliabitant*  of  the  oovan-floor 
who  can  not  rise  to  the  stuface,  is  really  liko  onr  own,  over  whoao  heads 
ii  a  dystalliao  ivof  wbioh  no  man  from  the  beginning  of  time  has  ever 
got  outride  of,  an  upper  vca  to  whose  surface  we  have  never  risen — we 
rtcognixo  that  if  we  could  rise  to  the  surface,  leaving  the  modinm 
whose  effect  is  in  dispute  wholly  beneath  us,  wo  should  Mo  the  sun  as 
it  Is,  and  get  proof  of  an  incontrovertible  kind ;  and  that,  if  wo  can 
not  entirely  do  this,  wo  shall  got  nearest  to  proof  under  our  real  oir> 
camHtoaocs  by  going  as  high  as  wc  can  in  a  balloon,  or  by  ascending 
a  very  high  mountain.  Tbo  balloon  will  not  do,  beeauso  we  have  to 
OM  heavy  apparatus  requiring  a  solid  foundation.  The  proof  to  which 
I  ask  your  kind  attitntion,  then,  is  that  derived  from  thu  actual  iiMcont 
of  a  remarkable  mountain  by  an  expedition  nndttrtakun  for  that  pur- 
pose, which  carried  a  wholo  phygieal  laboratory  op  to  a  point  where 
nearly  one  half  tbo  whole  atmosphere  lay  below  us.  I  n-iwli  to  deocribo 
the  differeooe  we  found  in  the  son's  energy  at  the  bottom  of  tho  mount- 
ain and  at  tho  top,  and  then  the  moans  wo  took  to  allow  for  the  effect 
of  that  part  of  the  earth's  atmMK|>hcro  still  over  our  heads  even  here, 
>o  that  we  may  be  said  to  have  virtually  got  outsido  it  altogether. 

Before  wo  be^u  our  ascent,  let  mo  explain  more  clearly  what  wo 
are  going  to  seek.  We  need  not  expect  to  find  that  tlio  original  sun- 
light is  a  pure  monochromatic  blue  by  any  moans,  but  that,  thougli  iu 
rays  conuin  red,  orange,  blue,  and  all  the  otlier  si>cetra]  colors,  tJio 
blue,  the  violvl,  and  tlic  allied  tints  were  originally  tliert!  in  dispropor- 
Uooaio  amounts,  so  tliat,  though  all  which  mako  while  were  present 
from  the  first,  the  refrangible  e»d  of  tho  spectrum  bad  auch  an  excess 
of  color  that  tho  dominant  effect  wa«  that  of  a  bloish  snn.  In  the 
same  way,  when  I  my  briefly  that  our  atmofphero  has  absorbed  tliia 
sxe«e8  of  blue  and  let  the  white  reach  us,  I  mean,  more  strictly  q>eak- 
ing,  that  thin  atJiio«pbcTc  has  absorbed  aU  tbo  colors,  but,  sideotirely, 
talcing  out  more  orange  than  red,  more  green  than  orange,  more  blue 
than  green ;  so  that  its  action  i«  wholly  a  takiug  out— an  action  liko 
that  which  you  now  eoe  going  on  with  this  sieve,  sifting  a  mixture  of 
blue  and  white  headii,  and  holding  baok  the  blue  while  letting  the 
'hilo  fall  dr>wn. 
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Thi*  MiKTiment  otilf  rudtly  tj-fiifiM  the  action  of  tlio  ktmoapher^ 
vhich  U  (Uscnminating  an<t  MiU-cUvv  in  an  anuuing  licgrce,  and,  u 
tUwo  are  rt-'sllj*  aa  infiuitv  number  of  abadea  of  color  in  tbu  Kpcotnun, 
It  would  lako  foravcr  to  describe  the  action  in  detAil.  It  ia  numl/ 
for  bnivitr,  then,  cbat  we  now  oitiUi  tlie  more  refrangible  colon  voAa 
th«  gcncnil  Word  "  blue,"  ioA  thfi  otlion  under  the  corresponding  tcnu 
"orange"  or  "red." 

All  that  I  liATO  t}ic  honor  to  lay  bvforo  you  is  Icsa  an  announccflunl 
of  absolute  uoTelty  titan  an  a|ip6al  to  your  atrcatly  acquired  Icnowltdgtr 
wid  to  your  reaaoa  an  Hapi.Ttor  to  the  deluaiouH  of  iK-n»i'.  I  have,  theiv 
no  novel  nxperimeBt  to  oSer,  but  to  oek  you  to  look  at  some  familitf 
onea  in  a  now  light. 

Wo  are  moal  of  na  familiar,  for  instance,  with  that  devised  by  Sir 
Iiiaac  Xt-'Wton  U(  vliow  that  white  light  ia  oompoundcd  of  blue,  rtd* 
and  other  color*,  where,  by  turning  a  colored  wheel  mptdly,  all 
iuu>  a  grayinh  white.  Ilvre  you  nev  the  "  aovcn  colon  "  on  the 
but,  though  all  arc  here,  I  linvu  intentionally  arranged  them  Bffi 
there  ts  loo  ntuch  blue,  and  the  eoubined  result  is  a  very  bluish 
which  may  rouphly  stand  for  that  of  the  original  sun-ray.  I  now 
til*  proportion  of  the  eolors  eo  as  to  rirtoally  take  out  the  eiceu  cC 
blue,  and  the  result  la  oolorlesa  or  white  light.  Wliitv,  then,  ia  not 
Dcocasarily  roado  by  combining  the  "  MCrcn  colon,"  or  any  number  «f 
tbem,  DotcM  tboy  nro  there  in  juxt  proportion  (which  in  in  vSvi-x.  whM 
Newton  himfldf  aayfl)  ;  and  white,  then,  may  be  made  out  of  audi  ■' 
blntsb  light  as  we  hare  deacribcil,  not  by  patting  anytliiiig  to  it,  bul| 
by  taking  away  tbe  exce«a  whidi  is  there  already.  I 

Here,  again,  are  two  sectors— one  blue,  one  orange-TcUow  with  Ite 
bine  in  excess,  making  a  bluivli  disk  wlicro  th«y  an>  revulrcl,  I  takM 
out  the  escesB  of  blno,  and  now  what  rvmains  ia  white.  I 

Here  is  the  spectrum  ilMlf  on  the  aoreen,  but  a  spectrum  which  hU' 
been  artificially  modified  so  that  the  blue  end  is  relatively  too  strocg.' 
I  recombino  the  colors  (by  Professor  Rood's  ingenious  device  of  atu 
elastic  mirror),  and  thoy  do  not  make  a  pure  white,  but  one  tinted  witfar 
blue.  I  take  out  the  original  excess  of  blue,  and  wlint  remains  eoio-v 
bines  into  a  pure  white.  Please  bear  in  mind  tLat,  when  we  "  juit  in  " 
bine  hrrc,  we  have  to  do  so  by  straining  out  other  ligbt  through  somM 
obscuring  medium,  which  makos  the  spectrum  darker ;  but  that,  in  thu 
case  of  the  aetual  snnliglit,  introducing  more  bltie  tntrodncos  meru 
light  and  makes  the  spectrum  brighter.  |l 

The  s]ieotrum  on  the  screen  ought  to  be  made  BtiU  brighter  in  tli*i 
blue  Uian  it  is— far,  far  brighter — and  then  it  might  represent  to  n«^ 
the  original  solar  spcclmm  before  it  baa  suffered  any  absorption  eitlisr! 
in  the  sun's  atroosphoro  or  our  own.  The  Fraunhofer  lines  do  noM 
apfienr  in  it,  for  those,  when  found  in  the  solar  spectrum,  ahow  thil| 
certain  individual  rays  hare  been  etoppe<1,  or  aeteotod  for  absorption 
by  the  Intervening  atmoaphern  ;  and,  tliongh  even  tbe  few  yaida  <« 
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»tmo«phcTe  between  the  lamp  aii<l  the  iicr««n  a))«orb,  it  i*  »ot  enough 
U>abo«r. 

Our  sproinim,  ax  it  app^ara  before  ab<K»r^>tion,  might  tio  compared 
to  an  army  tliviiled  into  iiunicrona  bri^if^efi,  each  woarinc  a  ctiatioct 
oniform,  one  red,  one  green,  ono  blue,  so  that  all  ttic  colurn  ar«  repre- 
sented eacli  by  ita  01m  body.  If,  to  rvprvsent  tho  light  ab^iorbcd  as  it 
progressofl,  we  Mopponcd  Hint  tho  army  atlvanocs  under  a  fire  whiob 
thitu  its  niimlMini,  w«  uliould  liave  to  consider  that  (to  give  tbe  rane  of 
nature)  ihia  duilructivc  fire  was  directed  chiefly  against  those  dinsions 
wfaioh  were  drcaaed  in  blue,  or  allied  colon,  bo  that  tlio  army  was 
thinned  out  unequally,  many  men  in  bluo  being  kilU^d  off  for  one  in 
red,  sad  that  by  tlic  time  it  hni  odvaoood  a  certuin  diMtnnoo  under  fire 
tb«  proportion  of  the  men  in  eaoh  brigade  hat  hoin  ftlt<T<i<],  tho  red 
being  comparatively  unhurt.  Almost  all  absorption  id  thuA  td^lcetivo 
in  its  action,  and  often  in  an  astonishing  degree,  IcUling  off,  no  to  npeak, 
eeitain  rays  in  preference  to  others,  as  though  by  an  intelligent  choice, 
and  destroying  most,  not  only  of  certain  divisions  (to  continue  our  illus- 
tratioo),  but  even  picking  out  cerUiin  files  in  CAch  company.  £vcry 
ny,  then,  has  ita  own  individuality,  and  on  tbix  I  can  not  too  strongly 
iiuict ;  for  jiuil  an  two  mon  nttain  their  penonaHties  under  tho  same 
red  UDifonn,  and  one  may  fall  and  the  other  survive,  though  they 
tODoh  ahonlders  in  the  ranks,  so  in  the  spectrum  certain  parts  will  be 
^blotted  out  by  absorption,  while  others  next  to  them  may  escape. 
^1  To  illustrate  this  selective  ahitorption,  I  pat  a  piece  of  didyminm 
^b^us  in  tho  path  of  the  ray.  It  will,  of  coun<e,  nbMorb  nomo  of  the 
^ngbt,  but,  inittcail  of  dimming  the  whole  apectrum,  we  might  nlmost 
^H»y  it  has  arbitrarily  chosen  to  select  one  narrow  part  for  action,  in 
this  particaUr  case  choosing  a  narrow  file  near  tho  orange,  and  lotting 
all  the  rest  go  nnharmed.  In  this  arbitrary  way  our  atmosphere 
operates,  but  in  a  far  more  complex  manner,  taking  out  a  narrow  file 
l^bfira  and  another  there,  in  hundreds  of  places,  all  through  tbe  spoo- 
iim,  but  on  the  whole  much  the  most  in  the  blue,  tho  Fraushofer 
\  being  merely  part  of  the  evidence  of  thin  wonderful  yua*t-intelli- 
ent  action  which  boars  the  name  of  selective  absorption. 
Before  we  leave  this  spectrum,  let  as  recall  one  niost  important 
Wc  know  that  here  beyond  the  red  is  solar  enei^y  in  the 
Iform  of  heat  which  vo  can  not  see,  but  not  on  that  account  any  less 
Important.  Slore  than  Iialf  tho  whole  power  of  the  sun  is  here  invisi- 
ble, and,  if  wc  are  to  study  completely  the  action  of  our  atnospbero, 
we  shall  have  to  pay  great  attention  to  this  part,  and  And  out  some 
way  of  determining  the  loss  in  it,  whioh  will  be  dllliealt,  for  the  ultra- 
red  end  is  not  only  invisible,  but  oomprctsed,  the  rod  end  being  shnt 
np  like  tbo  closed  pages  of  a  book,  as  yon  may  notice  by  comparing 
ho  narrowness  of  the  rod  with  the  width  of  the  blue. 

Now,  refraction  by  a  prism  i«  not  the  only  way  of  fomiing  a  irpce- 
Katorc  furniHhca  us  color  not  only  from  tlie  rainbow,  but  from 
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•oBrlfaiiipMnal  anlMMen  tOn  triotbarof<pearl,  wboro  Uie 
btuM  am  'im.'  M  uuuiuMufiicmUy  fino  line*.  Art  hiw  lately 
Nil'  «*unilwfal  "gruinfcs,"  ooDabting  of  pieces  of  poUditd 

owni,  .-.-.  '•nii-u  int  NM  ol  Sfst  DoUitDg  to  account  foT  ibu  »pt(Bdid 
fijit*  .»*  (uhtr  Appaniotly  ponring  ont  from  tbcm  like  l)(;bt  from  u 
iiieb.  on  QxamiD&don  witb  a  powerfal  microscope,  ikov 
■M>  thai  tb<mi  luv  from  fifty  to  ona  hoadred  in  tbe 
De-  :>-  iiamBa  hair,  and  all  spaced  vith  wonderful  pi 

l!ii*  ^vMb^  ia  «<)iial  in  defining  power  to  many  sach 
«» lis««  jiut  bc«a  looking  at,  Imi  iu  light  doM  not  abow  well 
tiM  suwia.  Tua  wUI  ■•«,  bowcrvr,  that  it«  Rpeotram  differs  from  Uui 
i)f  ib«  pcitw,  ia  that  in  tbia  case  ibe  red  end  i^i  expanded,  aa  computd 
iiUttiMt  v)4>l*t,  and  tbe  invisible  oltra-red  la  expanded  still  mot^w. 
thMiki*  will  be  the  best  means  for  us  to  tuo  in  exploring  that  '*i 
aaMiMai'*oE  invisible  beat  found  not  only  In  th«  spectrum  ol 
«Mh  b<tt  of  tba  electrk  ligbt,  and  of  all  iocandescont  bodies,  aod  of 
«h«N  «atstat»ca  wo  already  know  from  ner8<!ticl  and  Tyndal). 

Now,  wv  can  not  reprodaoo  tbe  actual  solar  opectrum  on  tbe  soretn 
wuhoui  tlw  son  itself,  bat  here  are  pbgto^phs  of  it,  wbich  sbotr 
fiana  uf  tlM  Imbm  tbe  different  colors  have  suffered  on  tbeir  way  u 
usk  W*  h«T*  beforo  us  tbo  well-known  Fraunbofer  tinc«,  due,  yoq 
risuhtr,  not  only  to  absorption  in  tlu)  sun's  Atmo)>phcrv,  Imt  aiii>l« 
afeaufp<iwQ  in  oar  own.  We  have  Irecn  ubc<1  to  tliink  of  tlicm  in  oon- 
nanlinn  with  thvir  cause,  one  being  dae  to  tbe  abaorption  of  ira>* 
va^ur  in  ibo  siin,  another  lo  tlial  of  water-vapor  in  our  own  air,  a&l 
•u  forth  ;  but  now  I  ask  you  to  think  of  them  only  in  oonnection  villi 
tka  fact  tfaat  oucb  ts  due  to  tbe  absorption  of  some  part  of  tbe  ori^nil 
^pA<  and  Ifaat  ooUttotively  tbey  tell  mncb  of  the  story  of  what  liu 
higpaMd  to  that  [igbt  on  its  way  down  to  us.  OljAorve,  for  insuoo^ 
Ia«  wiall  tUcktf  thty  lie  in  the  bine  end  than  in  tbo  red — ano! 
n«iJiMK-«  of  tb*  grsrt  proportionate  loss  in  the  blue. 

'   va  oould  rvatore  all  the  lost  light  in  these  lines,  we  should  get 

M  tbi'  oripnal  condition  of  things  at  the  very  fount,  aad|j 

■jvrn  air  is  oonoemed,  that  is  what  wo  are  to  asoeod  ibaj 

«!.  r^-to  see,  by  going  up  tbrongli  nearly  half  of  the  atao^) 

>...ii  dta  rate  of  loss  ia  in  «*cb  ray  by  aotnal  trial;  then,^ 

<  tlus  mt«^  to  be  ablo  to  allow  for  the  loss  in  tbe  other  pait^ 

S«  mountain-top ;  and,  finally,  by  recombining  tbeae  ntyi^j 

Vhm  as  a  whole,     Rememb^,  however,  always,  that  tbsi 

itat  part  of  tb«  solar  ener)*y  is  in  tbe  dark  spectrum  wbichj 

■»m_  in  —ill  i«ih  but  which,  if  we  could  see,  we  ifbonld  probably  find  tW 

Nua  •^nWiT-tiiif  absorption-Hpaoes  in  it  oorrospondini*  to  tbe  " 

wt  whiKw  heat  has  been  »topi>ed  out  rather  than 

-hvaareh  thorough,  then,  we  ought  not  to  tnut 

>■•  «U«fly,  bat  have  some  way  of  iuvcMigating  t 

^.  th«  iiivislblo  in  which  the  bud's  power  ohioBy  ti< 
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u  voll  AS  t1l(^  visible,  and  botli  with  an  instnuncnt  tb.tt  woold  dis- 
jcriminaU-  the  energy  in  ibwo  very  narrow  iipac«!i,  like  an  vyv  to  m« 
I  tbo  du-k  ;  and  if  Miencu  [io«sMse«  no  sticli  Enxtmmcnt,  thea  it  mAj 
I  iMiOcaHary  to  invent  one. 
The  linear  tbermopiJe  is  ncanst  to  it  of  any,  and  ve  all  here  know 
what  good  vork  it  \>n»  done,  bat  even  tluit  is  not  eenaitive  enough  to 
moMurc  in  tbo  grating  spvctnim,  in  romc  parte  of  vbicb  tfao  hvat  is 
four  bandrcl  timM  w«aker  than  in  that  of  a  pri«m,  and  wo  want  to 
ob(Krv«  thid  invixiblo  heat  in  vrrj-  narrow  Rpaocs.  Something  like  tbts 
haa  been  providc^d  since  by  Captain  Abncy'a  moat  valuable  roflcarcbcs, 
bnt  these  did  not  at  the  time  go  low  enoagh  for  my  pnrpose,  and  I 
8p«ot  nearly  a  year  before  ascending  the  mountain  in  inventing  and 
perfecting  the  new  imtmmont  for  mcnKtiring  thi-xe,  vrhiob  I  bavo 
called  tho  "Iwlomcter"  or  "niy-mcai(ur<-r."  The  principle  on  which 
it  In  founded  ia  tlM>  same  aa  that  employed  by  my  late  friend,  Sir 
William  Siemeoa,  for  neasuring  temperatnres  at  the  bottom  of  the 
sea,  which  is  that  a  emiUer  electric  current  flows  through  a  warm  wire 
tbsn  through  a  cold  one, 

One  great  difficulty  wa*  10  make  the  conducting  wire  very  thin, 
^^«ad  yet  eontinuomi,  and  for  this  purpose  almost  endleoa  exjieTiments 
^R-ere  made,  among  other  substances  pure  gold  having  been  obtained 
^Plty  chemical  means  in  a  piate  so  thin  that  it  transmitted  a  sea-preen 
V  tight  through  the  solid  substance  of  the  metal.     Thia  proving  unsuit- 
able, I  learned  that  iron  bad  been  rolled  of  extraordinary  tlunnces  in  a 
contest  of  skill  betwc«n  some  English  and  American  iron-ma.iter^  and, 
coring  some,  I  found  tbat  fiftecnt  thonsand  of  tlto  iron  plates  they 
illed,  laid  one  on  the  other,  would  make  bnt  one  English  inch. 
I  ts  some  of  it,  rolled  between  the  same  rolls  which  turn  out  plates 
tor  an  ironclad,  but  so  thin  that,  aa  I  let  it  drop,  the  iron  plato  Snt- 
*ters  down  like  a  dead  leaf.     Out  of  this  the  first  bolometers  wero 
made,  and  I  may  mention  titat  the  cost  of  these  earlier  cxp<Timent$ 
was  met  from  a  legacy  by  tho  founder  of  the  Royal  IniMitution,  Coant 
Ramford.    The  iron  is  now  replaced  by  platinum,  in  wires  or  rather 
tap4^  from  ^-^^  to  ytlrtr  "'  ^n  >i<^h  thick,  one  of  which  ia'  within 
tliia  button,  where  it  is  all  but  invinible,  being  far  finer  than  a  human 
^^lalr.     I  will  project  it  on  the  screen,  placing  a  common  small  pin  bo- 
^Mdo  It  as  a  standard  of  compaiiaon.     Thia  batten  is  placed  in  thia 
l^^obonili"  ea»c,  and  the  thread  is  moved  by  this  micrometer-serea',  by 
which  it  can  be  set  like  the  spider  lino  of  a  reticule  ;  but  by  means 
of  this  cable,  connecting  it  to  the  galvanometer,  thia  thread  acts  aa 
though  BGnsiiiTO^  like  a  nerve  laid  bare  to  every  indication  of  beat  and 
cold.     It  is  then  a  sort  of  sentient  thing :  wh.u  the  eye  wes  as  light 
it  feels  as  heat,  and  what  the  eye  nees  as  a  narrow  band  of  daiknoM 
(the  Fraunbofer  line)  this  fe^  aa  a  narrow  belt  of  cold,  sn  that  when 
aoved  parallel  to  itself  and  the  Fmnnbofcr  lines  down  the  spectrum 
registen  their  presence. 
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II  U  true  we  can  bw  ihc^o  in  tin-  ri«iW«  Bpeotrnm,  but  you  re: 
bor  ita  iiropose  to  cx|ilorc  Uic  inviHtbIc  alito,  and  •inue  to  this  tli« 
b  the  Hamo  ns  tlio  ligiit,  it  wiU  fee)  abmrption  line*  id  tbc  iofn-rcd 
vbicli  Diigbt  remain  otherwise  nnknown. 

1  linvu  HiH'nt  a  long  tin  in  thvsc  preliminary  researcbea  ;  in  iixli- 
rcot  methods  for  d«t«nnining  llic  alwirption  of  our  stmospbere,  ud 
in  esperimonts  and  calcnla.  .  na  which  I  do  not  detail,  bnt  it  ia  « 
often  Htip{K>iwvl  that  Hcivnttfic  inreatigation  ia  a  «ori  of  happy  giiMcfaig, 
iind  no  little  is  realiz<;d  of  the  labor  of  preparation  and  proof,  ibtl  1 
bare  been  somewhat  particalar  in  describing  the  esaential  |aru  of  the 
apparatas  finally  employed,  and  now  w«  mti»t  pus  to  the  scene  of  their 

We  have  been  compared  to  cn-aturr*  Uriug  nt  the  bottom  of  tba 
eea,  ivbo  frame  their  deocplive  traditional  notions  of  what  the  san  ii 
like  from  the  feeble  changed  ntys  which  sift  down  to  thvro.  Though 
nnch  crcAliin^  could  not  rise  to  the  surface,  they  might  swim  up  to- 
ward it ;  aotl,  if  tliCM  mys  grew  hotter,  brighter,  and  bluer  as  fJbty 
asMndetl,  it  would  be  almoRt  within  tlie  capacity  of  a  Rsb's  mind  to 
guess  that  they  are  still  brighter  and  bluer  at  the  top. 

Since  we  children  of  the  earth,  while  dwelling  on  it.  aro  alwajtlM 
the  bottom  of  the  rca,  though  of  another  eort,  the  most  direct  melM^I 
of  iJToof  I  (i|K>ko  of  is  rocTfly  to  group  as  far  as  we  can  and  obserrc 
what  happens,  though  as  wc  are  men,  and  not  fishes,  Ktmethiog  more 
may  fairly  he  expected  of  our  intelligence  than  of  theirs. 

We  will  not  only  guess,  but  measure  and  reason,  and  in  particnlu 
we  will  lirst,  while  still  at  the  bottom  of  the  mountain,  draw  the  Ugbl 
aii<]  bi'nt  out  into  a  spectrum,  and  snalyxe  every  part  of  it  by  some 
method  that  will  enable  us  to  explore  the  invisible  as  well  as  record 
the  vinible.  Then  we  will  ascend  many  milc^  into  the  air,  meeting  tho 
rays  on  the  way  down,  before  the  sifting  proceas  bos  done  its  wbolo 
work,  and  th<.'re  analyse  the  light  all  over  again,  so  as  to  b<>  able  to 
leam  the  difTeretit  proportions  in  which  the  diSerent  tays  have  been 
absorbed,  and,  by  studying  the  action  on  each  separate  ray,  to  prove 
the  state  of  things  which  must  have  existed  before  this  sifting — ihii 
selective  absorption — began. 

It  may  seem  at  first  that  we  can  not  OKond  far  cnongh  to  do  onch 
good,  since  the  surface  of  our  at'rial  ocean  ia  hundreds  of  milca  om- 
head  ;  but  we  must  remember  that  the  air  grows  thinner  as  we  ascend, 
the  lower  atmosphere  being  so  much  denser  that  about  one  half  ths 
whole  substance  or  mass  of  It  lies  within  the  first  four  miles,  which  it 
a  less  lu-ight  tban  the  toiw  of  some  mountains.  Every  high  mountain, 
however,  will  not  do^  for  ours  must  not  only  be  very  high  but  very 
steep,  BO  that  the  station  we  cbooso  at  the  bottom  may  he  almost 
under  the  station  we  are  afterward  to  occupy  at  the  top. 

Besides,  wo  arc  not  going  to  olimb  a  lofty,  lonely  summit  lik« 
tourists  to  spend  an  hour,  bat  to  spend  weeks ;  ao  that  wo  most  have 
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|Bfinj  wad  ibelUir,  and  abovn  all  vet  musv  have  dry  air  to  get  olcai 
akin.  Fint  I  thought  of  the  P«ak  of  Tcneriffe,  but  afterward  Hoiae 
point  in  the  Territoriea  of  the  ITnited  States  s«emed  preferable,  par 
tieolaily  as  the  Government  offered  to  give  the  expoditioDr  tbrovgb 
the  Signal  Service,  and  under  the  direction  if  it«  bead,  G«n<Tal  IlaMii, 
material  help  in  transportation  and  a  military  c»cort,  if  needed,  any- 
where in  ita  ovD  dominioDH.  No  samtult  in  the  nutem  part  of  the 
United  States  riiK4  mueh  over  Hcvon  thonsand  feet ;  and,  though  iho 
great  Rocky  Jhlountatna  reach  double  this,  tbeir  topa  arc  th«  home  of 
fog  and  mist,  so  that  the  desired  conditions,  if  met  at  all,  could  only 
be  found  on  the  other  side  of  the  continoDt  in  Southern  California, 
vherc  the  sunuuits  of  the  Sierra  Ncvadas  rise  preeipitously  out  of  th« 
dry  air  of  the  great  wastes  in  lonely  peaks,  which  look  eastward  down 

I  from  a  height  of  nearly  fifte«a  thousand  feet  upon  the  desert  lands. 
Thif  remote  region  wa«,  at  tbe  time  I  spcAk  of,  almoft  tincxjilored, 
and  ita  highest  p«ak,  Mount  Wliitney,  had  been  but  o»e<'  or  twice 
aacended,  but  waa  represented  to  he  all  wo  dusired  could  we  onee  climb 
tL  As  there  was  great  doubt  wltether  onr  apparatus,  weighing  sev- 
eral tboosand  pounds,  eould  possibly  he  taken  to  the  top,  and  we  had 
to  travel  three  thousand  miles  even  to  get  where  the  chief  difficulties 
would  begin  and  make  a  desert  jounicy  of  one  hundred  and  fifty  mite* 
Bft«r  leaving  the  cara,  it  may  be  aakc<l  why  we  eommilU^I  ouraelvca 
f  >  Bueh  an  immcnso  jotimoy  to  face  such  unknown  riski  of  failure. 
The  answer  muat  be  that  niouiitaiii.1  of  easy  ascent  and  fifteen  thousand 
feet  high  are  not  to  be  found  at  our  doors,  and  that  these  risks  were 
involved  in  the  natoie  of  our  novel  experiment,  so  that  we  started  ou 
fron  no  love  of  m«ro  adventtm,  but  from  necessity,  much  into  the 
unknown.  Tbe  liberality  of  a  citicen  of  Pittsburg,  to  whoae  encour. 
agement  the  enterprise  was  duo,  Iiad  famished  the  coally  and  delicate 
apparatus  for  tbe  expedition,  aad  lliat  of  the  transcontinental  rail* 
roads  enabled  as  to  take  this  precious  freight  along  in  a  private 
car,  which  carried  a  kitchen,  a  steward,  a  cook,  and  an  ample  larder 
L  besides. 

H  In  this  we  crossed  the  entire  continent  from  ocean  to  ocean,  Hopped 
H  at  San  Praneisco  for  the  military  escort,  went  lbr«a  hnndnNl  miles 
B  twHith  BO  as  to  get  below  tlie  mountains,  and  then  tnroed  eastward  again 
on  to  tbe  deeert,  with  the  Sierras  to  the  north  of  us,  after  a  journey 
which  would  have  been  unalloyed  ploa-iure  eiceept  for  tbe  anticipation 
of  what  was  coming  as  soon  as  we  left  onr  car.  I  do  not  indeed  know 
that  one  fecU  the  triumphs  of  civilization  over  the  opposing  forces  of 
Natnra  anywhere  more  than  by  the  sharp  contrasts  which  tbe  marvel- 
ons  luxury  of  recent  railroad  accommodation  gives  to  tbe  life  of  thg 
deeart.  When  one  Is  in  the  center  of  one  of  tbo  groat  barren  regiont 
ef  the  giolw,  aod,  after  looking  out  from  the  windows  of  the  flyfng' 
train  00  its  scorched  wastes  for  lonely  lcagti<«  of  habitU-««  desolation, 
turns  to  bis  weU-funiiabcd  dinner-table,  and  the  fruit  and  ices  of 
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dMPrt.  Ii«  nvcil  not  entry  the  betoea  of  OricnUl  story,  who  w« 
tiol  acniM  ilrcodfnl  nulituilca  ia  a  single  uigbl  on  the  Lacko  uf  j 
giouL    Onn  bronglit  ua  otlt  tbrcc  tliouaaod  milea  to  the  Muliavo  Dh^ 
en.    It  wtu  gtvviDg  boltijr  uid  Itottitr  vben  tbe  tnun  Bt«|>iH-tI  in  ti* 
nndst  ct  rast  aand  Tastes  s  littl«  after  miduigbL     Reused  froa  cm 
«le«jv  ve  stepped  on  to  iJic  brown  tand,  uid  mw  oar  loxuriiKu  car  ruQ 
•wvf  hi  tbe  distance,  experiencing  a  IruuiUoo  from  ibo  oondilioni  i 
eivilu^un  to  tboae  almost  of  barbaruio,  u  slivp  «8  ooulil  woU  be  ii 
■gtunl.    Wc  oonuuenood  onr  slow  toil  noitbwarrl  with  a  thti 
ai  110°  in  tfaa  ahadc,  if  any  shade  tbere  be  in  ibu  shadeless 
which  seiimed  tobe  cliivfly  inhabited  by  rattlesnakes  of  an  «aben-(tay^ 
color,  and  a  pecoliarly  vi'iioinouH  bite.    Then  is  no  waUi-  Kava  at  dW 
nreat  intembi,  and  the  soil  at  a  diaiance  Mema  aa  iLangh  rtrevtJ 
with  sheets  of  salt,  which  aids  tb«  deltwtvo  show  of  the  niiragn.    Tbcw 
ar\',  in  fa«t,  the  oucicut  beds  of  dried-iip  salt  Ulcvfl  or  dead  aeu,  mu 
of  ifacm  bi'ing  below  the  level  of  the  ocean  ;  and  snch  a  one  od  our 
right,  thoDgb  only  about  twenty  miles  wide,  has  «aroed  the  name  of 
"  Death  Valley ,**  from  Ihv  number  of  human  bebgs  who  have  ptrobtti 
in  U.     Formerly  an  emigrant  trua,  wbeo  omignuta  cnoMtd  tbe  eon- 
tinent  in  cararans,  had  psdaed  through  tho  groat  Arizooa  d«Kru  ia 
safety  until,  after  their  half-year's  journey,  their  oyin  were  gladdoad 
by  the  snowy  peaks  of  the  Sierrsa  looking  delusively  near.    Tbe  gcal 
of  their  long  toil  seemed  beftH^Q  them ;  only  tbU  one  more  valley  bj 
between,  and  into  this  they  descended,  thinking  to  crooa  it  in  a  day— 
but  they  never  cnesed  it    Afterward  the  long  line  of  wagoni  wit 
found  with  the  skeletons  of  the  animals  in  the  bameaa,  and  by  thtfs 
thoee  of  men,  women,  lad  littlD  children  d««d  of  thinst,  and  aomv  relia 
of  tho  tragedy  remained  at  th«  time  of  onr  journey.     I  eile  thta  as  u 
indirect  evidenoe  of  the  phenomenal  dryness  of  tlw  region — %  diyiM» 
which,  80  far,  aerred  oar  object,  which  was,  ip  pan,  to  get  rid  aa  nncb 
M  poemble  of  that  water  vapor  which  is  so  wdl  known  to  be  a  |M>«a^ 
fnl  absorber  of  the  solar  heal. 

Ererytbing  has  an  end,  and  so  had  that  jootncy,  which 
brought  us  to  the  goal  of  our  long  travel,  at  tbe  foot  of  the  highest  \ 
of  the  SMfTSS,  Mxmt  WbitDoy,  which  rose  ahoTc  us  in  tivmcndoel 
precipioee^  that  loolwd  hepelcady  iasunaountaUe  and  wondcrf nUy  twar. 
Hm  whole  sarago  moontaiu-rogion,  in  its  alow  rises  from  tbe  west  skd 
HsdcsoeMtoibe4«MKpUins  in  the  east,  is  more  like  tho  chain  calW 
the  Ap— failifc  b  'dbm  maiem,  than  anything  I  know  on  tbe  earth.  7W 
mmmiia  an  j^gg*!  fMis  Sk«  Alptiw  "neodlos,'*  looldag  in  the  this 
air  «o  MnMlif  aMT  ital,  eaaung  on  stKh  a  soeoe  nnprepar«d,  ns 
woaUiAMMiMf  lib^  wnli^SraTStoaesa  few  fields  off,  witho 
0M<asionkl  THO^Iiaj''''^**  dia  top,  that  nigfal  be  »  faaadkanUef 
or  >  ■>iuk'>'  'V  wuMB-  IlvniM±  itaHL    Bat  the  telsMxqM  ibowcd  that  tks 
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tDvitiagly  eool,  from  tito  torrid  Iicgit  of  the  AioxxX,,  vh«re  n-«  w«n; 
DDcanipvd  by  k  Uule  rivulet  tfast  ran  down  from  aome  uu»ecn  ke-Iake 
in  ttut  tipper  mt.  Here  we  pitched  our  tents  and  fell  to  work  (for 
yoa  remember  we  must  have  two  etstions,  a  low  and  »  high  one,  to  com- 
pare the  mulu),  and  hero  vro  labored  three  weeks  in  almost  intoler- 
able heat,  tile  instronx-iitii  having  (o  bo  conittAiitly  swept  clear  of  the 
red  desert  dust  which  the  hot  wind  brought.  Close  by  tlwsc  teota  a 
thermomrtor  covered  by  a  eingte  sheet  of  glae^  and  surToandi.-(i  by 
wool,  rOM  to  ^7'  in  the  son,  and  sometimes  in  the  tent,  which  was 
larkened  for  the  study  of  sepatste  rays,  tlw  heat  was  abttolately  beyond 
Inmaa  eodnraDoe.  ^'Inally,  our  appAratuH  was  taken  apart  and  p«cked 
in  small  pieces  on  the  backs  of  mules,  who  wore  to  carry  it  by  a  ten 
days'  journey  through  the  mountains  to  the  other  ado  of  tlio  rocky 
wall  which,  though  only  ten  or  twelro  miles  distant,  arose  miles  above 
our  hoads ;  and,  leaving  these  mulv-lraiua  to  go  with  the  escort  by  this 
longer  rtiate,  I  started  with  a  guide  by  a  nearer  wsy  to  those  white 
gleams  in  the  upper  skies,  tliat  bad  daily  taotaliKed  us  below  in  the 
desert  with  suggestions  of  delicions,  a&attainable  cold.  That  desert 
son  bad  tanned  our  faces  to  a  leather-like  brown,  and  Wm  change  to 
the  cooler  air  as  wo  Asoendod  was  at  lintl  dvligblful.  At  an  altitude 
of  fire  ihotmBd  fool  we  «amo  to  a  wretched  band  of  nearly  nuked 
savages,  crouched  around  their  camp*fire,  and  at  six  thousand  found 
the  fint  scattered  trees ;  and  here  the  feeble  suggestion  of  a  path 
M<^ped,  and  we  descended  a  ravine  to  the  bed  of  a  mountain-stream, 
op  which  we  forced  our  way,  cutting  through  tlie  fallen  trees  with  on 
axe,  fighting  for  every  foot  of  advance,  and  finally  passing  wliat  seemed 
impMsabic  It  was  interesting  to  «[>ocul3t6  as  to  the  fate  of  our  sid«- 
iXMTtat  mirrors  and  oUier  precious  freight,  now  somewhere  on  a  similar 
road,  but  quite  useless.  We  were  committed  now,  aud  had  tn  make 
the  best  of  it — and,  besides,  I  had  begun  to  have  my  attention  dirocli-d 
to  a  more  personal  sabjcot.  This  was  that  tlio  colder  it  grew  the  more 
the  sun  burned  tho  skin — quite  literally  bnrned  I  may  say,  so  that  by  the 
end  of  tlio  tliinl  day  my  face  and  hands,  raKo-hardened,  as  I  thought, 
ia  tlte  desert,  began  to  look  as  if  tbey  bad  been  seared  with  r«d-bot 
irons,  here  in  the  cold  where  the  thennometor  bad  fallen  to  freezing  at 
ni^l ;  aud  still  as  we  ascended  the  paradoxical  effect  increased  ;  the 
colder  it  grew  aboat  ns,  the  hotter  the  sun  hlawd  above. 

Wo  liave  all  heard  probably  of  this  curious  effect  of  burning  in 
the  midst  of  cold,  and  some  of  ns  may  have  experienced  it  in  the  Alps, 
whers  it  may  be  luded  by  ri*(1eetion  from  the  snow,  whicli  we  did  not 
hare  about  ns  at  any  time  Mccpt  in  scittered  patches  but  Ikto  by 
the  end  of  the  fonrlh  day  my  face  was  scarcely  recognixable,  and  it 
almost  seemed  as  though  sunbeams  op  hero  were  different  things,  and 
cootoised  something  which  the  air  filters  out  before  they  reach  us  in 
oormatomary  abodes.  Railiation  here  is  increaMid  by  the  absence  of 
,wtt«r  Tspor  too,  and  on  tho  wholo  this  intimate  penonal  cxpcricno? 
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foil  in  Atmnttt  too  well  witli  our  Ri)ti('i|i.-itiott 
moro  vlaburate  trap  to  calob  llto  luuiWauiS 
aud  tliat  Uiis  effect  of  selective  &baoq>ti< 
ttiat^^I^  connected  \rith  tbat  change  of  tlie 
color  of  tbo  BOD  wliicb  wo  bad  climbed  to 

On  (be  (onrtli  dar,  «ftvr  brvsk-nock  ue 
aneended  by  a  ravine,  down  wlticb  leaped  aj 
we  reacbed  our  upper  camp,  whioli  wm  pilol 
tbe  Botircea  of  the  witterfall,  at  a  height  \ 
feet,  but  where  wo  seemed  in  tbe  bottom  of  aj 
as  wo  were  by  an  amphitheatre  of  rocky  \ 
(licularly  to  tlio  bd^t  of  Gibraltar  from  tbi 
of  tlie  d««ert  below  or  even  of  the  peak  abod 

Ttio  air  wna  wonderfully  clear,  ho  than 
rather  than  an  orange  sky,  which  waa  reflect^ 
lakes  and  from  occaBional  snow-Bcldft  00  l| 
raonn lain -summ its  on  the  wcKt.  j 

The  mule-train  u-nt  off  before  by  anotl 
when  we  got  to  the  nioaut^n-canp,  and  w^ 
from  tli6  appliances  of  civiliEalion  by  our  U 
cliief  apjiaratua,  for  here,  without  post  or  tj 
pletcly  eut  off  from  all  knowledge  of  what  \ 
in  tbe  next  monntwn  ravine  aa  a  ship  at  tn^ 
that  sailed  before  from  the  Mine  port.  Duril 
BAoended  the  peak  noarly  thnw  thoiwand  f««M 
apparatus,  leaving  the  qneatJon  of  the  nltiml 
to  bo  settled  later.  There  eeemed  little  pi 
aa  we  oUmb«d  where  tbe  granite  watU  hac^ 
ijnakeii,  letting  a  stream  of  grest  rocks,  Uk^ 
through  the  intenttcos  by  which  wc  aaceitj 
icr  apparatus  was  not  carried  above  the  man 

The  view  from  the  Tery  Bununit  was  ov«l 
woct  to  an  hori):nn  fifty  miles  away,  of  nnl 
with  the  exception  of  the  vast  ridge  of  31^ 
two  Icsa  oonHplouoos  ones,  these  summita  aiij 
wonderful  aw  the  view  may  be,  all  the  cbanai 
interest  which  we  find  in  the  mountain  lad 
here  lacking. 

It  was  impossible  not  to  be  impressed  wi| 
this  desert  of  the  upper  air,  and  our  rcmo^ 
works,  but  I  turned  to  the  study  of  the  aped 
my  mission.  Down  far  below  the  «r  scenj 
that  looked  like  an  ocean.  This  dust  is  reaj 
have  found  it  in  tlie  clear  air  of  Etna),  and, 
ita  preeeDce  in  looking  ap  through  it,  to  on 
dwollen  on  Uie  earth  seem  ludciid  like 
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^■rotibled  ocean.  We  hvl  cmaini)'  risen  ton'snl  (tic  Eurfocc,  for  abont 
'oa  the  air  wa«  of  «xqtii«it«  itiiritir,  and  ftbovo  us  tho  sky  Jtxs  of  such  a 
deep  violet  blue  ««  I  liare  naver  seen  in  Egypt  or  Sidly,  and  yet  «vea 
tbis  vni  not  abaoltit^ly  pttr^,  for,  Be)>srately  invinible,  tbo  cjdst«noe  of 
line  particles  could  yet  be  inferred  from  their  action  on  the  light  Dear 
the  nan's  edge,  so  that  evon  hero  we  had  not  got  absolutely  above  that 
dflBlrsbell  which  seems  to  eiicirolo  our  whole  planet.  Bat  we  certainly 
felt  onrselves  not  only  in  an  upper,  but  11  diffi-rcnl  region.  \Vc  were 
on  the  ridge  of  the  continent,  and  the  winds  which  tore  by  had  litUo 
in  oommon  with  the  air  below,  and  were  bearing  past  us  (according 
to  the  geoto^ts)  dust  which  had  once  formed  part  of  tJu)  eoil  of 
China,  and  been  carried  aero«a  the  Pacific  Ocean  ;  for  hero  we  were 
,  lift«d  into  the  great  encircling  currents  of  the  globe,  and,  "  near  to 
Bun  in  lonely  lands,"  were  in  tbe  right  conditions  to  study  the 
nces  between  his  rayn  at  the  snrface  and  at  the  bottom  of  that 
'  tvtnd  sea  where  wo  had  left  the  rc«t  of  mankind.  We  descended  the 
peak  and  bailci)  with  joy  the  flnl  nn-iTal  of  our  raulc-trains  with  the 
reqairite  apparatus  at  tbe  monntain-camp,  and  found  tbnt  it  liad  suf- 
fend  lea*  than  might  be  expected,  considering  the  pathless  oharactcr 
of  the  wildemeas.  Wo  went  to  work  to  build  piers  and  mount  tele- 
foopea  and  iiideroatAta,  in  the  scene  shown  by  the  next  illustration  on 
the  screen,  taken  from  a  sketch  of  my  own,  where  these  rocks  in  th« 
immediate  foregroond  rise  to  thrice  the  height  of  St.  Paul's.  We 
soffered  from  cold  (the  ice  forming  three  inches  deep  in  tbe  tenia  at 
night)  and  from  monntain-sickness,  but  we  were  too  busy  to  pay  rnnch 
attention  to  bodily  comfort,  and  worked  with  desperate  energy  to 
ntilixe  tlie  remaining  anttimn  days,  which  were  all  too  short. 

Hero^  aa  below,  Die  sunlight  cutere^I  a  darkened  tent,  and  was  spread 
into  a  apeetmm,  which  was  explored  throughout  by  the  bolometer, 
measuring,  on  the  aamo  separate  rays  which  we  had  studied  below 
in  tbe  desert,  all  of  which  were  different  np  here,  all  having  grown 
stronger,  but  in  very  different  proportions.     On  the  screen  is  tlio  spec- 

ItniD  at  acen  in  tlio  desert,  drawn  on  a  conventional  scale,  neither  pris- 
matio  Dor  normal,  bnt  such  that  the  intensity  of  tlio  energy  shall  be 
the  aame  in  each  part,  as  it  is  represented  here  by  these  equal  perpen- 
dicolars  in  every  color.  Fix  your  attention  on  these  three  as  types, 
ftnd  yon  will  see  t)ettA^^r  what  we  found  on  the  monntnin,  nnd  what  we 
inferred  at  to  the  state  of  thingv  still  higtier  up,  at  the  surface  of  the 

Iairial  aea. 
I  Yon  will  obtain,  perbaps,  a  clearer  idea,  however,  from  the  follow- 
ing statement,  where  I  use,  not  the  exact  figures  used  in  calculation, 
Imt  ronnd  nnmbers,  to  illustrate  the  process  employed.  I  may  premise 
that  the  viaible  apeotrum  extenda  from  H  (in  the  extreme  blue)  to  A 
(b  the  deop«t  red),  or  from  near  40  (the  ray  of  iT^.ltir  "'  *  millimetre 
b  vaT«-l«ngth)  to  near  60.  All  below  80,  to  the  right,  ia  the  invisible 
bfra-r«d  ipeotrumu 
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Kow,  ibe  shidetl  curve  above  tbe  epectram  rcpres«iiu  the  zraotint 
of  energy  in  the  Bun's  rays  at  the  foot  of  tbc  moaotam,  aod  was  ot> 
tainetl  in  tliia  way  :  Fix  yoor  uttvntion  for  s  moment  on  any  einglr 
put  of  tbo  spectrum,  for  initancc,  tliat  whdtiu  wave-length  ie  60,  li 
the  heat  in  thia  ray,  as  repreftented  by  the 
bolometer  at  the  foot  of  the  mountain,  waa 
(IH  us  «appo«e)  2",  oa  any  arbitrary  scale 
wo  draw  a  vertical  line,  two  inches,  or  two 
fout  high  over  that  part  of  the  apectrnm. 
If  the  heat  at  another  point,  tucl)  a«  40, 
were  but  )°,  a  line  would  be  drawn  there 
a  (|uarter  of  an  inch  bigh,  and  so  on,  till 
these  vertical  lines  mark  out  the  shaded 
parts  of  the  drawing,  the  gaps  and  deprea- 
alona  in  whoso  outline  eorr«.'HpoDd  to  the 
"  oold  bands  "  already  opokun  of.  Again, 
if  on  top  of  the  mountain  we  measure  all 
these  over  once  more,  we  bhall  find  all  aro 
botter,  CO  that  we  must  up  there  make  all 
our  linos  higher,  but  in  very  d^trvntpr«- 
portiont.  At  <X>,  for  inMaace,  the  heal 
(and  light)  may  have  grown  from  3"  to  3°, 
or  increased  one  half,  while  above  40  the 
hout  {and  light)  may  have  grown  from 
l"  to  1°,  or  iaeroaaod  five  times.  These 
mounts  meosuremcuta  give  aaolhcr  spec* 


tram,  the  energies  in  each  part  of  which  are  defined  by  tlie  middle 
dotted  lin^  which  wo  m«  indicates  very  much  greater  energy  wbMlier 
boat  or  light  in  the  blue  end  than  below.  Next,  the  light  or  beatn 
which  would  be  observed  at  tJio  eurfaoe  of  the  atmosphere  is  foond  I 
in  this  way.  If  the  mountain -top  rises  through  one  half  the  absortiing  II 
mass  of  this  temMlrial  atmosphere  (it  does  not  quite  do  $0,  in  faet^  1j 
and,  by  gcttii^  ^^*'  lower  half,  tlic  ny  60  ha«  grown  in  bright' . 


M 


SUNUOBT  AXD  TRE  EARTH'S  ATMOSPIfERE.  i 

frum  two  to  llutie,  or  half  da  much  sgaio,  in  going  up  to  tli« ' 
it  woald  gain  half  sh  mucfa  more,  or  bccomo  \^,  while  tbo  ray  near  40, 
which  haa  already  inerMBcd  to  five  times  what  it  was,  wonld  incmue 
fiv«  limes  more,  or  to  SS.  Kacli  separate  ray  incrrcaRing  thus  neariy 
ia  aomc  geoceotric  prognesntKi  {though  the  heat,  as  a  whole,  doe«  not), 
you  see  how  we  aie  able,  by  Tx>ponting  thin  procetw  at  uvery  point,  to 
build  up  our  outer  or  highest  curve,  which  n-prc!*ciits  tbo  light  and 
beat  at  thu  eurf»c«  of  tlw  atmospben'.     These  iiave  grown  out  of  all 

»  proportion  nt  the  blue  end,  as  you  see  by  the  outer  dotted  curve,  and 
now  w«  have  attaiaed,  by  actual  measurement,  that  evidence  which  we 
fiODgfat,  and  by  thus  reproducing  the  spectrum  outside  the  atmosphere, 
and  thou  recombiniug  the  colorM  hy  Hkv  ni<'th<xl«  to  Xhwv  you  have  , 
socu  on  the  screen,  we  Bnally  get  the  true  color  of  the  sun,  which  tend*, '. 

j^  broadly  speaking,  to  blue. 

B  Ii  IK  so  seldom  that  the  physical  investigator  meets  any  novel  fact 
qnilti  unawareij,  or  finds  anythiug  except  that  in  the  field  where  be  is 
aeelcing,  that  he  must  count  it  an  unusual  experience  to  come  unex- 
pcGtedlyoD  even  the  smallest  discovery.  This  experience  I  bad  on 
one  of  the  last  days  of  work  on  the  spectrum  on  the  mountain.  I  was 
engaged  in  exploring  that  great  invisible  heat-region,  still  bnl  so  par- 
tially known,-or,  rather,  I  was  mapping  in  tlint  grx^t  "dark  continent" 
of  the  spectrum,  and  by  the  aid  of  the  exquiAite  »ky  and  the  new  in- 
Urument  {ihe  bolometer)  found  I  could  carry  the  survey  furtlier  than 
any  had  been  before.  I  substituted  the  prism  for  the  grating,  and 
measured  on  in  that  uuktiown  region  till  I  had  passed  the  ultima  Thule 
of  previous  travclen",  and  finally  came  to  what  seemed  the  very  end  of 
the  inviciblo  heat-spectrum  bvyond  what  hiul  prcvioutily  been  known. 
'  This  wu  iu  itself  a  return  for  much  trouble,  and  I  was  aViiit  rising 
from  nty  task,  wheu  it  occurred  to  me  to  advance  the  bolometer  Mill 
farther,  and  I  shall  not  forget  the  surprise  and  emotion  with  which  I 
found  new  and  yet  unrecognized  regions  below — a  new  invisible  spec- 
trum heyofid  the  farthest  limits  of  tbo  old  one. 

I  will  anticipate  here  by  saying  that  aficr  we  got  down  to  lower 
MTtb  again  the  explonttious  and  mapping  of  thiA  new  region  were  con- 
tinued. The  amouDl  of  solar  energy  included  in  this  new  extension  of 
the  invisible  region  in  much  less  than  that  of  the  visible  speclrum,  while 
its  length  npoD  the  wave-length  scale  is  equal  to  all  that  previously 
known,  visible  and  invisible,  as  you  will  r^-c  better  by  this  view,  having 
tbft  same  thing  on  the  normal  as  well  aa  the  prismatic  scale.  If  it  be 
avkcd  which  of  these  is  correct,  ihe  answer  in,  "  Both  of  them,"  Both 
rightly  interprcled  mean  just  the  same  thing,  but  in  the  lower  one  we 
can  more  coovefiiently  compare  the  ground  of  the  researches  of  otbos 
with  these.  Tlicsfl  gr»l  gaps  I  WM  St  6nt  in  doubl  about,  but  more 
recent  researches  at  Allegbony  make  it  probable  that  they  aru  caused 
by  absorption  lu  our  own  almospborc,  and  not'in  that  of  tbo  sun. 
"Wo  would  gladly  have  stayed  longer,  in  spite  of  physical  discom- 
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fort,  but  the  formidable  descent  wid  tbo  ensubg  desert  Jonrnej  < 
b«fore  DB,  and  ceruinly  the  roign  of  pvqHttnal  wioter  around  tu  [ 
as  hard  to  bear  M  the  bvatii  of  th«  dcMrt  Aammcr  bad  been. 
Scptcmtxir  lOUi  we  sent  our  iDStrunieiita  and  tlio  escort  back 
former  route,  and,  ourselves  tmcncumbered,  stalled  on  the  advent 
descent  of  the  eastern  precipices  by  a  downward  cliub,  which,  if  ro^ 
ceesfnl,  would  cany  ns  to  tho  plains  in  a  single  day.     I  at  Irait  <haQ 
never  foi;got  that  day,  nor  the  scmtory  of  more  than  Alpine  grandos 
whicli  we  paawd  in  our  deiKTont,  after  fint  ctimbing  by  fronea  lalnc 
in  the  northern  shadow  of  the  grt-at  peak,  till  vri;  crossed  the 
ridges,  through  a  door  so  narrow  that  only  one  oonld  pass  it  at 
by  cliuging  with  hands  and  feet  as  he  swung  round  the  shoulder 
the  rocks — to  find  that  ho  had  passod  in  n  single  minute  from  the  virv 
of  wintt-r  to  summer,  tho  prospect  of  ths  snowy  peaks  behind  ihsl 
out,  and  instantly  exchanged  for  that  below  of  Uie  glowing  rails 
and  the  little  oasis  where  the  tents  of  the  lower  caitip  were 
pitched,  the  tents  theBUolvce  invisible,  bnt  the  oa&is  looking  lU 
green  scarf  dropped  on  the  broad  floor  of  the  desert.     Wv  climfc 
still  downward  by  scenery  unique  in  my  reool  lection.     Tliis  Tiewof' 
the  ravine  on  the  screen  is  little  more  than  a  memorandum  made  b; 
one  of  the  [>arty  in  a  few  minutes'  halt  part-way  down,  as  ve  f«Uoir«d 
the  ice-stream  between  tlio  tremendous  walls  of  the  dcGle  which  vm 
two  thousand  feet,  and  between  which  we  snQl  descended,  lilt,  towud 
night,  the  ioe-brook  bad  grown  into  a  mountain-torrvnl,  and,  looUag 
up  tlic  long  vivta  of  onr  day's  descent,  we  saw  it  t«rrainaled  by  th* 
Peak  of  Whitney,  once  more  lonely  in  the  fading  light  of  the  oppev  A;'- 

Tliis  site,  in  some  re«pc«ts  nneqnalcd  for  a  physical  observato;. 
is  likely,  I  am  glad  to  say,  to  be  uUlixed,  the  President  of  the  Uailed 
States  having,  on  the  proper  representation  of  iu  value  to  seiensh 
ordered  the  reservation  for  tnch  poiposes  of  an  area  of  one  hnndrtd 
square  milea  about  and  inclnsive  of  Mount  Whitney. 

There  is  little  more  to  add  about  the  journey  back  to  ciriUsatioii, 
where  we  began  to  gatlier  tl>e  re>«ull«  of  our  obserratton,  and  to  ledeet 
them — to  smelt,  so  to  speak,  the  metal  from  the  oru  wi^  had  brooj^ 
home — a  slow  but  necessary  process,  which  has  ooonpied  a  large  psK 
of  two  years. 

Tliv  resglls  stated  in  the  broadest  way  mean  that  the  sun  is  blot- 
but  mean  a  great  dcjtl  more  than  tlint ;  this  bluenm  in  itK<-lf  being  pc- 
haps  a  cnrions  fact  only,  bnt,  in  what  it  implies,  of  practical  raocnciiL 

We  deduce  in  conneotioD  with  it  a  new  value  of  the  solar  Leal,  so 
far  altering  the  old  estimates  that  we  now  find  it  capable  of  mdtiof  ■ 
shell  of  ice  sixty  yards  thick  annually  over  the  whole  aarib,  or,  wbst 
may  seem  more  intelligible  on  tt«  practical  bearings,  of  exerting  oW 
one  horse-power  for  each  ftqnaro  yard  rif  the  normally  exposed  sncfic- 
We  have  studied  the  distribution  of  this  heat  iu  a  Kpednmi  «bs« 
limits  on  the  normal  scale  our  explorations  have  carried  to  an  szVut 
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^Kf  ratber  more  than  tv'icti  what  was  previotuly  knovn,  and  we  have 
^^ound  that  the  total  loss  by  alworption  from  atiDoeplicn<  u  ni>&rty 
doable  what  it  haa  been  heretofore  suppOMc^l. 

Wo  ItftTo  fotiiid  it  prob«b1«  tli^t  Miu  human  raon  owes  its  exi«t«a«« 
and  prancrvation  even  mora  to  the  heat-storing  action  of  the  atmoft' 
pbprc  than  haa  been  believed. 

Till.'  dire«t  detemunation  of  the  effect  of  water-vapor  in  this  did 
not  oome  within  our  scope ;  but  that  the  importance  of  the  blanketing 
actioo  of  our  atmospheric  constituenta  bu  bevn  in  no  way  ovc<ntttit«d 
may  be  infcrrcl  when  I  add  that  wo  have  found  by  our  expurinienta 
that,  if  tho  planvt  wtTC  allowed  to  radiate  freely  into  spaoo  without 
•oy  protMttng  veil,  its  stinlit  surface  would  probably  fall,  even  in  tlie 
tropic*,  below  the  temperature  of  freezing  mercury. 

I  will  not  go  on  enumerating  the  resoltfi  of  those  invcstijfations, 
bat  tJiey  all  flow  from  the  fact,  which  they  in  turn  confirm,  that  this 
apparently  limpid  eca  above  our  head,  and  aboot  us,  is  carrying  on  a 
wonderfully  intricate  work  on  tlio  sanbcam,  and  on  the  heat  returned 
from  tho  fiW,  picking  out  M-liwtvd  pArt*  in  hundreds  of  places,  M>ning 
out  ineeitsanlly  at  a  taxk  which  would  keep  tho  sorting  demons  of  Max- 
well buay,  and,  as  one  result,  changing  the  sunbeam  on  its  way  down 
to  BB  in  the  way  we  have  seen. 

I  have  alluded  to  tho  practical  utilities  of  these  rcHcarcbcs,  but, 
practical  or  not,  I  hojKi  wo  may  r»H-l  that  mich  facta  a^  we  have  bwn 
cooaidering  about  sunlight  and  tho  earth's  atmosphere  may  bo  atones 
uacfnl  in  the  future  edifice  of  soieQec,  and  that  if  not  in  our  own 
bauds  then  in  those  of  others,  when  our  day  is  over,  they  may  find 
the  best  justification  for  the  trouble  of  their  search,  in  tho  fact  that 
^jJiey  prove  of  some  uko  to  man. 

B  Hay  I  ixld  an  cxprcMion  of  my  pcnanal  gntification  in  tho  oppor- 
^BUtilty  with  which  yon  have  honored  mc  of  bringing  these  rcsearohe« 
Hbeforv  the  Royal  Institution,  and  of  my  thanks  for  the  kindncM  with 
which  you  have  associated  yourselves  for  an  hour,  in  retrospect  at 
least,  with  that  climb  toward  the  stars  which  wo  have  made  together, 
to  find,  from  Itgbt  in  \tA  fullness,  what  unsns|>octed  agencies  are  at 
woik  to  produce  for  na  tliu  light  of  common  day? 


THE  SCIENCE  OF  MORALITY. 
Bv  SEUM  U.  rBJi»KUK. 

BY  morals,  or  the  science  of  morality,  i.t  meant  that  body  of  prin- 
ciples and  laws,  relating  to  conduct,  which  are  conducive  to  the 
weU-bein^  of  hamaaily.  Jlorality,  or,  more  accurately,  the  art  of 
morality,  is  tho  carrying  out  in  practice  the  laws  which  the  science  has 
tstalilished. 
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To  UDiloratand  clearlf  Mxo  deflniliou  of  ihe  soicnoe,  it  ia  neoMnn 
to  sweruin  what  the  well-being  of  humanity  ib.     This  can  be  dooi 
only  by  tracing  all  tnotivca  and  fvdinga  to  their  ultimate  caoBe.    TMj| 
oltitnato  catue  is  the  moat  powerful  iii*linct  im}itantv4l  in  haia)[^H 
tuiv — the  prewrvation  of  life,  which  iuclades  our  own  life  aod  tflJM 
our  ofTupring.     We  live  and  we  want  to  live,     Uoconficiously  we  wilt! 
dee  from  danger.     We  will  fight  franticAlly  against  death.    la  thic 
presence  of  groat  danger  we  loee  our  reason,  ukl  yet,  though  ToUddU 
ia  powcrins,  reflex  aotton  makoi  tu  Rtniggic  for  safety.     \Vby  w 
want  to  live,  why  wc  were  ever  endowed  with  life,  i«  more  than  mion 
can  know ;  but  of  thin  ho  Li  certain,  that  be  doca  not  n-ant  to  dltl 
The  fact  that  a  mother  will  sacrifice  herself  for  her  child  ;  thnt  ills'! 
man  who  suffer*  the  tortures  of  the  rack,  or  of  incurable  disease,  orrf 
grwit  mental  affliction,  will  prefer  oblivion  to  oxistcnce,  does  not  alttf 
the  trutli  that  Ihe  love  of  life  U  tlw  moat  powcrfal  instinct  impluiej 
in  animals  and  in  man.     These  exceptions,  like  many  apparent  et- 
ooptions  to  the  law  of  gravitation,  can  be  satisfactorily  explm«i 
away, 

liy  the  phrase  "  conducive  to  the  well-being  of  bnmauity  "  is  mosol 
not  merely  tlut  bare  prescrvatioD  of  life,  bui  Inrludrs  all  that  whitb.] 
makes  life  itself  more  pleasant  and  happy,  which  will  ioRurc  a  WRfe 
complete  and  rounded  existence.  I 

All  those  actions  which  are  conducive  to  the  well-being  of  htnuut 
ty,  we  call  good  or  right ;  all  those  actions  which  are  not  so  coodanre, 
wo  call  batl  or  wrong.  Thus  there  is  an  absolute  standard  of  rigU 
and  wrong. 

Already,  long  ages  ago,  it  was  discovered  by  experience  that  a  tntil 
or  nation,  and  every  meoiber  thereof,  would  better  servo  hii>  own  piM^ 
perity  and  success  by  generally  telling  the  truth  than  by  telling  falsi' 
hoods ;  BO  nine  times  ont  of  ten  ho  would  tell  tlio  truth.  The  ooofs^ 
sion  tliat  would  artsc  were  every  one  to  tell  nine  faboboods  to  out 
truth  iM  inconceivable.  The  man  who  bad  been  placed  on  MBtbcf 
doty,  when  asked  whether  he  had  seen  the  enemy,  woold  answer  Mg 
although  he  knew  the  enemy  to  be  within  the  hearing  of  his  voioJ 
The  mother  would  tell  her  child  that  certain  herbs,  which  she  knew  M 
b»  poisonous,  were  good  to  eat ;  the  child  would  eat,  and  die.  TM 
father  would  deny  his  ability  to  provide  food  for  his  family,  altho*^ 
but  an  hour  befor«  he  had  slain  a  buffalo  or  a  deer.  Telling  the  trull 
sometimes,  and  most  of  the  time,  is  an  absiolute  necessity,  dcpendiof 
not  on  theological  iujunctions,  but  on  the  very  existence  of  life.  Otf 
rude  forefathers  of  the  i>rehl*toric  age  were  aware  of  this  raet,aill 
they  enunciated  the  general  principle  that  it  is  wrong  to  lie,  liisli 
a  scientific  gi-neraliiatiou.  It  b  a  law  deduced  by  experience  and  obf 
aervation  from  a  great  number  of  facts,  and  It  is  as  justly  entitled  ttj 
be  considered  a  generatication  as  Newton's  law  of  graviution  or  iW 
c»Vb  ptincipVc  oi  h^AroBtalies.    Tlic  eipcricoce  of  nations  and  of  in 
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Hbaa  fimlf  establishfid  this  principle  ;  it  a  incorporated  into  oil  oodett 
Hof  marals. 

In  tfao  phyaicot  KteDCOs  irn  explain  any  particolar  phenomenon  by 
law*  nlntndy  ortablishwl.  Wo  ozplnin  tbo  rcMon  wby  any  particulor 
^kanilto  bums  and  gives  off  liffbt,  by  laws  already  diftcovervd  of  ox(d«* 
tion  and  inouKlcwcnoc.  So  in  tbo  Hnl«noi:  of  mortUity  wc  dpt«r- 
mino  whether  any  |KkrtktiUr  action  ia  ri^bt  or  wrong,  by  referring 
Umj  action  under  consideration  to  laws  that  have  ecbn  abvady  esub- 
^liabed. 

^B  Certain  laws  eondnoe  more  to  tbe  well-being  of  humanity  than  otb- 
"era.  Thtu>  the  Inir,  It  i*  wrong  to  murder,  it  of  vantly  more  impor- 
^^tance  than  the  law,  It  is  wrong  to  lie.  Uccansc,  if  we  all  coinmittcd 
^kmrder,  tlio  world  woald  be  depopulated ;  while,  if  we  all  told  lies, 
^■bero  would  be  a  sad  confasion,  yet  some  of  as  would  manage  to  exist, 
^pience,  to  commit  mnnlcr  ia  a  greater  wrong  than  to  tell  a  lie,  and  a 
man  would  bo  perfectly  jaittificd  in  telling  a  lie  in  onlcr  to  escape 

*ritber  bocoming  a  murderer  or  being  himself  murdered.  In  this  man* 
nor  we  can  test  the  relative  importance  of  moral  laws. 

As  the  attraction  of  gravitation  differs  under  different  circom- 
stances,  although  the  law  of  gravitation  always  remains  the  ^ame,  so 
can  a  falsehood,  according  to  circnmittnnoos,  bo  a  greater  or  lesser 
wrong — be  a  so-called  white  lie  of  society,  be  the  busineM  lie  of  the 
dishonest  tradcmnnn,  or  tlie  criminal  lie  of  the  perjurer — and  still  the 
law,  It  is  wrong  to  lie,  would  remain  unatiaailed.     We  determine  by 

■deduction  whether  any  particnUr  action  is  right  or  wrong  :  If  tbe  act 
ta  in  eonflia  with  a  law  of  morality,  it  is  wrong ;  if  not  in  conflict,  it 
is  right. 

The  laws  of  morality  arc  not  all  of  the  same  relative  importance. 
Those  lawit  which  aro  more  vital  to  tlie  well-being  of  humanity  are 
more  important  than  those  laws  which  are  lees  vital.  Hence,  occasions 
can  arise  when  we  are  justified  in  brealting  one  law,  in  order  that  we 
may  escape  breaking  another  of  greater  importance. 

The  thinking  mind  of  to-day  asks,  Is  there  a  scientific  basis  for  mo- 
nlity  ?  I  think  there  is.  The  modifiod  doctrine  of  utility,  or,  as  I 
h«T«  expresMd  it,  conducive  to  the  well-being  of  humanity,  is  the  Iwwis 
which  scienoe  seeks.  We  deduce,  from  the  experience  of  races  and 
nations  for  centuries  and  for  ages,  the  laws  in  regard  to  conduct  wliich 
are  for  man's  best  welfare.  'Iliese  laws,  systematically  arranged,  would 
constitute  the  science  of  morality  or  morals.  As  yet  such  a  science 
does  not  exisL  The  material  is  all  at  hand  ;  it  but  awaits  the  master- 
^^vorkioan  to  fashion  it  into  shape. 

^B     An  incidental  question  here  arises.     Had  we  a  most  complete  sci- 
^Hbm  of  morality,  would  it  affoct,  either  for  better  or  for  worse,  the 
^^^Blity  of  the  massea?    At  present  the  dictates  of  morality  arc  en- 
forced in  three  ways  :  By  the  so-called  criminal  or  pennl  laws  of  the 
Und  ;  by  public  opinion,  or  the  ojunion  of  society  ;  by  tbe  tCAcbinga  of 
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punlahiiMol  ftfMr  daaUu  Hino  lhrc«  nociions  mitat  alwaya  uin. 
Tbo  Bcieuco  of  moraUif  ml^t  not  have  any  effect  in  oompeUiogiu 
Iftws  to  hv  observed,  but  it  undoubtedly  would  explain  to  nany  nuadi 
vhicb  now  are  grojuog  in  dAHEueas  and  dtsbvliof  the  why  aod  whcn- 
foro  of  moral  codea. 


EECENT  PKOGRESS  IN  BIOLOGY. 


Br  E.  BAT  LASKESTEB. 
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rpiHE  Engluh  uniTcnitica  have  at  TariouH  timiM  in  tlioir  biatoiy  beto 
^    remarkable  aa  centera  of  scienUfic  Juveatigatioii  and  pngma 
The  Royal  Society  took  ita  origin  in  Oxford  about  two  bundrod  ad 
forty  years  ago,  aikd  from  time  to  time  there  have  been  brilliant 
of  Hoicntilio  InvoMigaton  in  cithvr  univcnity  who  have,  though 
rated  by  in(crvaU  of  darknetti,  sufficed  to  maintain  tbe  charac' 
tliGM  iosUtutiona  as  Bomething  more  than  achools  of  claaaicai  tnuiikt; 
or  malhematicAl  gymnaelic     At  the  present  momcui  the  i'ni.-rcy  oE 
the  biologtcid  ficLool,  which  has  grown  up  in  Cambridge  within  UitJ 
laat  6ftoL-n  years,  forms  odo  of  tho  moct  remarkable  features  among , 
th«  many  recent  erideneGa  of  healthy  \\h-  and  of  capacity  for  the  p«^ 
fonunncc  of  ita  great  national  dutivH  which  thitt  time-honored  inatitu-. 
tion  has  afforded.  I 

One  of  the  moat  fascinating  problems  of  biology  U  that  involved 
ia  the  attempt  to  trace  out  the  pedigrees  of  the  inimenae  variety  of| 
living  plants  aod  animals  according  to  the  teachings  of  Cbarieq^H 
win.  Every  aDimal  grows  from  a  pcrfectiy  simple  homogeneooM^ 
to  the  more  or  leas  oomplieated  form  which  it  prescntx  when  aduti,' 
and  we  have  reason  to  believe  that  iJtc  changes  through  which  ihii 
growing  developing  "embryo  "  parses  correspond  to  a  targe  eztcnlj 
according  to  certain  definite  laws,  with  the  diangee  through  which  itt 
aneestora  have  pasaed  in  the  greater  evolution  of  the  world.  Accoid- 
>°g)y>  these  embryonic  changea,  if  rightly  understood,  can  furnish  nt 
with  the  moll  important  evidence  as  to  the  tDCwtiy,  and  therewith 
the  pedigree  and  family  relationships,  of  the  varioiu  kioda  of  exiatfaiA 
animals.  The  study  of  embryolofiy,  from  this  point  of  view,  was  fol^ 
lowed  with  great  aaooeas  by  the  late  Profe«aor  Frank  Batfonr  (wb 
e«rly  death  has  eaitsed  incalculable  Iocs  to  scieiioe),  and  is  being] 
ciited  in  Germany  and  America,  but  nowhere  mor«  cnergetlcall] 
by  Balfour's  pupils.  It  will  he  rea<lily  nndentood  that  if  the  1 
of  growth  from  the  egg  can  fumiiih  a  clew  to  th«  oDOoatral  relatia 
ships  of  variouR  animals,  then  the  diacovery  of  tbia  history  in 
of  curious  and  aboormal  animals  must  he  especially  important 
hiatoriet  of  whole  gtmipa  of  ooromoD  animals  will  neoMsarily  be  vor 
much  alike,  and  there  ia  no  likelihood  of  one  differing  from  another  ia 
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ntial  r«Apects.  Tbna  tfa«  facts  iritfa  regard  to  the  gron-th  of  birdt 
tUe  egg  are,  in  rcf^ard  to  largo  featureti,  the  same  which  kavf 
carefully  AsoL'rtaini'd  vith  ivgard  to  tho  oommoQ  fowl.  I'be 
from  the  egg  of  onlin.iry  Imiry  qtiiulrupiKU  |w««cntti  tho  same 
ct«ra  OS  tJint  of  the  nl>l>it,  ihv  dog,  and  man.  Tlio  liUtory  of 
he  cbangvK  of  tho  eggs  of  fiiih  on  tboir  way  from  dimple  horot>g«nottf 
to  tlie  rich  oompSezity  of  adult  life  ia  practically  the  same  for  all  fiab 
truly  »o  called  ;  and  to  u'e  may  Hay  of  InsectA— that  ono  insect  fur- 
nialiM  the  history  which  xt,  true  of  all.  Tliic,  1>o  it  renwrnhur^,  re- 
lates only  to  largo  and  gcnvral  feature*.  But  iialondiHts  arc  avtiuaint^d 
irith  a  number  of  strangely  abDonnal  animals  whieh  will  not  enter  Into 
large  group*  and  eTen  defy  claaaiBcfttion,  being  neither  "flnb,  fowl, 
nor  good  red  herrbg."  These  recalcitrant  animals  are  not  objection- 
able to  the  zoQlogist ;  on  the  contrary,  tiiey  aru  his  favorites.  It  ts 
tbew  which  he  in  most  eager  to  »tudy,  and  it  is  from  tlicm  that  he  ex- 
pects to  obtain  information  which  will  clc-ar  np  doubtful  potntii  iu  tbo 
adieme  of  relationships  or  pedigree  which  be  has  provisionally  con- 
structed on  the  basis  of  his  aoquaintaooe  with  less  isolated  forms. 
Hiose  exceptional  forms  of  animal  lifo  are  found  in  various  parts  of 
the  world,  atid  arc  often  difficult  of  access.  Xovcrthdess,  if  the  nat- 
uralitft  ia  to  study  tlio  growth  from  tbo  egg  of  Iheso  animals,  ho  must 
follow  them  to  tlwir  native  homes.  Botanists  have  a  great  advantage 
over  soOlog^Sta  in  the  fact  that  moxt  plantu  are  readily  transported 
from  ono  locality  to  another,  and  can  be  cultivated  in  arti&cial  climates 
jft)ducftd  in  glass  houses.  We  have  at  )>resent  no  snch  alcill  in  the 
Butmcnt  of  animals,  and  accordingly  the  energctio  Cambridgo  natn- 
nUats  have  risen  to  the  necessities  of  the  ease,  "Within  the  last  iJiree 
years  special  journeys  have  been  undertaken  from  Cambridge  by  mem- 
ben  of  its  biological  school  to  the  nlterroost  parts  of  the  earth,  with 
I  sale  pnrpoM  of  studying  the  growth  from  the  egg  of  strange  and 
ing  animahi,  only  to  be  obtained  in  the  remote  regions  thus 
Mr.  Caldwell,  Fellow  of  Cains  College,  has  gone  to  AuEtro- 
_  ,  and  is  still  there,  for  the  purpose  of  aitidyiug  the  history  of  the 
growth  from  the  (^  of  tbo  duck-billed  I'latypus  or  duck-mole  ( Or- 
nifAorAyncA'M)  and  tbo  spiny  ant-eater  (£cAi«fn<i),  as  well  as  of  the 
^otraordiitary  lung-bearing,  and  tbrreforo  air-breathing,  fiah  of  Queens- 
^kd  known  as  the  Barra-mnnda  {CcnUodvt  FonUri).  Mr,  Adam 
BWgwick,  Fellow  of  Trinity  College,  went  in  1883  to  the  Capo  of 
Dod  Hope  expressly  for  the  purpose  of  collecting  live  H|KM^ni«uH  and, 
pomible,  eggs  and  young,  of  a  credktnre  very  much  lite  a  oat^^rpillar 
lapjMarance,  and  known  as  Peripatut.  Ma  obtained  the  most  com- 
I  soceees,  brought  homo  to  England  three  hundred  living  ^oi- 
ena  of  the  extraonliiiary  Ptrl/nUm,  and  has  obtained  from  them  since 
have  been  in  EngUnd  young  in  all  stages  of  d»relc^mcnt>  which 
citable  him  very  soon  to  give  a  moat  valuable  acconat  of  the 
tb  from  the  egg  of  thU  strange  form,    A  third  member  of 
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Cambridgo  school— Mr.  William  Bat«son,  of  Pcmliroke  Coll 
Inwd  twic«  aeroM  tbe  AtlanUc,  in  1688  and  1884,  lo  the  coast . 
land,  U.  S.  A.,  in  order  to  study  tbo  growth  from  Uio  egg  of  Baku- 
glotmtj  tfa«  mod  important  and  (to  tlic  talAogitt)  eutortaiming  of  d 
ironDB,  Kincv  it  lau  giU-tOiUt  liko  a  fiih  and  radiments  of  a  backbont 
Mr.  BntvMoa  liaK  niad«  and  already  puliliiilitid  (in  a  spc-cial  irapplemai 
of  tUe  "  Quart«riy  Jonmal  of  Microscojiical  Scivncv/'  188f>)  a  oom: 
study  of  the  derelopmont  of  tbU  worm.  It  ia  pvrlu^tf  u  well 
to  mention  ber»  that  a  "  complete  Mttdy  "  in  these  questions  meana 
preparation  and  prcserratioD  in  oloohol  of  baodr«da  of  specinieai 
difforfiit  xtagCA  of  growth  (often  very  nitnDt«)  of  the  animal  oodtf 
invesligation,  and  th«  Rubt>c(|n<rnt  cutting  into  tcries  of  ooosecvtifi 
slioea,  each  abont  ^Ar  ^^  ^"  'i"^  (hiok,  of  a  Komple  of  nxh  of  ibM 
Stag«B  ;  the  Ecratinj-  of  these  sections  w^th  the  microscope,  and  ik 
recoDStmetion  or  bailding  up  of  the  actnal  Btructure  uf  tbe  ftniffiwl  M 
each  vtagc  by  a  mental  combmntion  of  the  factions. 

The  ex]>cdition  undertaken  by  Mr.  Caldwell  (who  was  tud«d  in 
equipment  by  fnnds  from  tlio  Oovvmmvnl  Grant  Committ«a  of 
Itoyal  Society)  is  perhaps  tbe  most  intereating,  bonuise  the  a&iiMl> 
which  ho  bas  gono  to  stndj  are  of  large  sixe  and  already  more  or  Im 
familiar.  Tbo  Omithorh3mchua  and  the  Kohidna  arc  hiury  quil- 
mpcdH  (mammnlit)  peculiar  to  Anstralasia,  which  differ  from  oil  oUut 
hairy  qnadrujiedit  in  having,  like  birda,  but  a  Ringls  ap<^rlure  lo  the 
exterior  for  tbo  intestine  and  the  urino-gcnital  canals,  and  in  batiog 
the  skeleton  of  the  ebonlder-girdle  and  Home  other  featores  of  smet- 
are  similar  to  tboeo  of  reptiles.  Like  thodc  of  reptiles,  their  bodici 
are  comparatiroly  cold,  insteaid  of  beini;  kept  to  a  definite  " Uoo^ 
heat  '*  (100"  Fahr.)  aa  are  those  of  all  other  mammals.  It  had  ofia 
been  reported,  and  some  kind  of  eridcnce  bad  been  given  to  raj^Min 
tbe  atatcroent,  that  these  strange  be.itna  lay  llicir  eggs  like  birds  a^ 
reptiles,  instead  of  retaining  the  egg-like  stmctnre  within  tbe  bodj 
and  allon-ing  it  there  to  develop  to  a  certain  condition  of  matoritj  u 
do  all  other  hairy  qnadrnpeds.  One  of  Mr.  Caldwell's  object*  «w 
definitely  to  ascertain  whether  these  animals  lay  eggs  or  not,  and.  of 
more  importance  than  that,  to  examine  minntely  tbo  whole  history  e> 
the  growth  in  the  egg,  and  to  compare  it  on  iho  one  hand  wtlh  tb> 
eormtponding  development  of  birds  and  reptiles,  on  the  other  «ill> 
that  of  ordinary  hairy  qnadnipcd*  or  mammals. 

"JAt.  CaJdn-eli  has  found  oat  all  abotit  the  eggs  of  these  aninib 
and  collected  tbem  in  qnantittes.  Tbe  Echidna  lays  a  single  egg. 
which  sho  then  carries  about  with  her  in  a  poaeh  formed  by  a  fold  ri 
skin  on  the  Tcnlral  8nrfac«  of  the  body,  similar  to  the  kangarpo'i 
poncb. 

The  dnck-mole,  on  the  other  hand,  lays  two  eggs  at  a  time  lad 
dots  not  carry  them  about,  bat  deposits  them  in  her  nest,  an  alllk^ 
gronnd  bnnow  like  that  of  the  mole.    Natorallsta  are  aw^Unf  intli 


{ 


REC£XT  PROGRESS  I2f  BXOLOOY.  667 


freat  intereat  Mr.  OaldireU'B  acconnl  of  what  goea  on  inside  tbeee 
eggB  while  tho  yoang  one  k  growing  thcro  ;  tbitt  u  to  «3]r,  an  account 
of  tbi;  (lifTvrenovs  ami  rcscmblancvN  lietwficn  the  Mnictarut  which 
gradtully  arUc  in  ibcsu  mammab'  t-g^  and  those  which  are  faimJiar 
U>  tu  aa  oDCorring  in  the  case  of  the  common  fovL 

kWith  regard  to  the  strange  fiah,  Certaodui,  Mr.  CaJdwcIl  has  been 
leaa  taccessfol,  after  mnch  diaappointmcnt  and  peraewriDg  search. 
He  bas  lately  eent  homo  a  Hcricti  of  pliotogra[>hs  vbowing  groupi  of 
the  black  men  anil  women  whom  he  employed  to  catch  the  fi»li,  stand- 
ing by  tbc  river-Hide  and  holding  each  one  in  his  arms  a  newly  capt- 
ured specimen,  wbile  some  twenty  or  thirty  more  of  tbo  fiah  arc 
beaped  on  the  ground.  Four  yean  ago>  zoulogtfta  were  glad  to  bny 
■tiiit-prcscrred  specimens  of  this  fish  in  London  for  twenty  potindii 
apiece.  Mr,  Caldwell  hna  aa  yet  Hcnt  home  so  few  reports  of  his 
doings  in  Australia,  that  every  one  will  be  intereat«d  in  the  following 
letter  written  from  Kew  South  AVaies  in  February  last : 

I  iliaU  give  ;ea  a  short  aooonnt  of  mj  doEa^  vichoat  npobjriEfrg  for  tallElng 
i  rajsclf,  b«canM  70a  ad;od  for  this.  When  I  nnito  you  Inut  1  vtab  just 
begianing  my  canip-llfo  on  tbo  Barn«lt  Rivor,  and  wus  very  iijuc!)i  coucorued 
about  R17  ftilnro  in  tbo  wwch  for  Coratodns-cggn.  I  had  inreji^d  in  on  Ameri- 
can trap  and  borsM  and  all  Ibe  neoeMatiM  for  eomping  ont.  I  ruuminud  uudur 
eanraa  frotn  tlie  end  of  Jntj  to  tbg  end  ot  November.  Roget,  07  BelgJaa  eer- 
Tant,  «M  tbo  ontf  irliito  man  with  mc,  bat  tbe  black*  kept  coaliiiunlly  ooming 
and  adding  to  the  nomber  of  m;  rttfllners.  I  bad  in  tbe  end  about  fifty  of  all 
a^oa  HOT,  wotnen,  and  ebildron.  1  liikvo  acnt  ;ou  Mmo  |ihotnHraji)i*  which  I 
look  daring  these  montlia.  I  carrlM  my  camera  ererywbere,  nnA  tbu  piulures 
win  ffive  joo  a  Sn«  idea  of  boah  Kcncrjr  and  tho  roads  (?)  wo  bud  to  traverse. 

I  became  very  exp«rt  with  my  four- in -baud.  Il  U  a  vijry  dilTuroul  thing  from 
driving  a  titam  along  good  roads ;  but  I  was  fortunate  in  never  baviag  a  scrlona 
smash.  The  blacks  were  more  than  u*efut:  1  oonld  bava  done  tittle  or  nothing 
witboat  tbera.  Tbey  foand  over  five  himdred  Echidna  in  four  w««kti,  while  the 
"gins"  searched  tbo  wct'^s  of  tbe  river  for  Cerntoiliis-egg*.  Let  mo  t«tl  you 
bow  I  found  CoratodD»-si)awD.  From  ibe  iMtb  of  April  (1881),  wlien  I  drand 
nulas  rcodjr  to  spawn,  1  bad  n  puir,  male  and  fomulc,  nndtr  eouBtaut  observa- 
tion In  a  tmall  wslcr-hole.  Up  to  tho  beginning  of  Reptcrnbrr,  thongh  I  w.is 
eonstantlj  dredfting  and  biraiog  uji  Uie  river,  I  got  no  clew  to  tlio  spnwning- 
gronnd.  I  dvlaroined  to  give  ap  tbe  search  for  the  year,  as  further  stay  on  tho 
Bomctt  interfered  with  my  pbm*  for  collecting  the  eg;gs  of  tbe  dnck-mole.  All 
Angiut  1  had  boeo  gelling  tbe  eggs  of  tbe  duck>mole,  oonlaiiiiog  very  early 
stagesof  tbc  young;  but  with  September  tbe  cKtn  had  all  been  laid,  and  my 
plan  wail  to  shift  my  camp  south  to  the  culd^r  district  of  Xuw  England,  wbore, 
as  I  (band  in  18S8,  thcdiick-molo  is  a  month  or  ria  weeks  later  in  brooding. 
One  eveoiag  early  in  SuptcmbiT  I  was  shoothig  dnek<moJos  ss  nsusl,  when  I 
came  to  a  place  on  the  bank  of  tbe  river  wh«<rc  1  could  »«<<  tH^vurul  CeratodDa 
swimming  about  backwnrd  and  furwnrd  in  shallow  water.  It  was  tnn  dnrk  to 
look  for  anything  that  night,  so  1  marked  tbe  place  and  described  to  tbe  blacks 
what  I  expected.  Tbcy  were  down  at  tbo  rivwr  by  daylight,  and  tbortly  after- 
ward returned  with  Ocntodus-eggs.    Tbo  egs  is  hke  that  of  a  aowt,  and  is  Inid 

II  tbo  KsMr-veed,  avery  sgg  sepsratcly.    This  changed  my  plans.    I  hoped 
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tfatn  to  (tot  all  tUfM  in  tLft  growth  of  Oeratodoi  in  *  fow  wmIu,  ud  la 
th»  daok<roolea  >g»iii  Id  Dcecmbw  nbout  tbe  %mwj  lUrer  in  tb*  «xtnaM 
of  Naw  Sooth  WftloN.  But  it  wh  not  imtil  Van  smI  of  NoT«mlMr  llii 
tirnvj.  1  oooM  not  eiic«fnl  for  a  long  tlnw  In  rc«rtn(  tbo  Urvti  {t«d; 
tbo  Coratodna  afttr  Um;  w«r«  hatcbod.  At  lut  I  noceedtd,  and  ItiTe  myrl 
b<Ji«r«  «*«t7  itage  prcaemd.  I  have  now  In  my  tabontorf  In  Sjducf  meh 
jouBft  tivliiK  fpecfanona  roaivd  froim  tho  aixa  nndor  inj  ctm. 

la  It  nut  oztnaordtnarr  thai  Gebldaa  liaa  not  learned  to  cooUdn  ber  e^  Is 
thtnlanwn  littlu  toi))(««-|    Thoplnnof  bfing  it  011I7  to  carry  It  Id  aponcliii 
an  awkward  Latilt  tliat  migfat  be  ao  coailj  Mlonood.    Th«  daak-mola  hu  tan 
<ggB  at  a  tina.   Tbo  pttp«n  her*  lum  oopM  trom  "Nature  "a  notice  tlwalinf 
work,  and  nealioo  an  (4d  papw  hj  Gooffivr  Sc-Qilair*  wber«  Platjpiu  (dnok- 
mole)  «fin  ar*  figured.    Tbeee  egge,  bowerer,  lia|)fMn  not  to  be  dud-mcJt'i 
•eipi  nt  nil.    St.-lliloire  obtntood  tlitna  from  bBtboien  who  found  iliem  io  ibt 
lUwkeabiUT  River.    Tboj  wen^gaoftbeonoinioariTcr-tiirtletaiit  cloortnn 
tbo  figoroM,    Tbe  dnctmola'a  «gg  la  one  quarier  of  their  alM.  ...  I  tm  it 
preeent  in  the  nonbweat«ni  diatriot  of  Kow  South  Talea — up  tli«  Mololjn 
River — ooUectlog  the  entbrroa  of  iDanapialt  (kaDguoos,  etc.).    I  have  krngbl 
a  light  bqggT,  and  move  abooc  from  atation  to  itation  in  M-«rch  of  kufwoiv 
drlveei.    Hie  kangaroo*  have  ducr«iiMd  in  mimber,  owing  to  tbe  drKagbt  in  ito 
latt  few  jcar*,  and  tbo  place  I  an  In  now  Isi  I  batiere,  almost  tiie  01 
where  tt  Ih  ttill  poaaiblo  to  get  a  thonaand  kangarooi  into  a  "  jard  "  io 
"  Yudlog  "  has  boun  geoeraUr  Buperwded  by  tbooilng.    A  camp  of 
aliootoni  will  travel  about  on  a  ran  for  montha,  being  paid  ao  iDOob  a 
la  very  alow  work  colleotlng  ctnbryoa  with  tbeae  ■bootlng-partlce,  and,  beddN 
tbia,  tbo  enbryoa  are  too  doUcato  to  b«  oarriod  on  horaebeck.    Aomi 
have  tried  hard  to  get  to  a  yardiog-driTO  where  1  coold  put  up  a  table 
all  the  preeerrlng  In  one  place.    0«  Toeada?,  Wednesday,  and  Thurada; 
week  Um  whole  dbtrict  Is  gotn^c  to  moiter  to  drive  kangarooa  into  a  pit,  and  wt\ 
hope  to  get  five  tboDMod.    My  |>1iiDs  after  lliU  are  pretty  well  aettled.    I  bavai 
nuide  op  my  mtod  to  stay  out  nctU  aoolbtT  Maion  Is  over,     I  go  aft«r  "asHvt 
txXt""  in  March  and  April,  opowumt  in  April  and  Uay  In  the  aonth  of  Xeir 
Sontli  Wale*.    In  June  I  iboU  got  eiuu  on  tbe  wmtein  downa  of  Queentlaniij 
two  hundred  idIIm  wMt  of  Roma,    in  Jot;  and  Angaat  I  aliall  have  a  cbtii|i  ot| 
one  or  two  hundred  black*  00  tbo  Burovtt  Bivcr.    At  tbe  end  of  Augtut  sq^ 
September  I  iball  camp  wilb  sonie  wbit«  sboolon  on  the  rivora  near  wbcr«  I] 
am  now  (the  Dumeresq,  Uclntyre,  Uolo,  and  Severn).    In  November  1  *lii " 
B<Mi  you  in  London.    I  iball  aend  you  a  deacrtption  of  «ome  of  tlie  tinpo: 
features  In  tbe  early  growth  of  the  young  in  the  egg  of  tbe  duck-mole 
the  Eohidoa  when  I  get  down  to  Sydney.     I  aball  have  no  time  to  ma. 
Motions  iiotU  I  have  brought  my  material  aaMy  boine  to  England.— JTi 
t*entK  C«nlvry. 


THE  PRIMITIVE  GHOST  AND  HIS  RELATIONS. 

Br  JAUSS  O.  TBAZEB. 

XX  liiM  "Ronuui  QuuatioDs,"  that  deligtitful  Htorelioua«  of  old-worid 
-i-   loro,  Plutarch  luka,  "When  n  man  who  has  been  falaely  n[ 
to  hare  died  abroad  retunia  h<imu  alive,  why  is  lio  not  admitted 
tlw  door,  but  geta  up  on  the  tilmt,  and  ao  l«t>  himaclf  down  into  tl 
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(?"    The  cnrious  custom  to  whieb  Plntarch  h«re  rcfcra  prevails 
^BUMleni  P<-rHta,  for  wo  rvad  in  "Hajji  Bxba"  (o.  18)  of  lbt>  nmii  who 
I  ihroufth  "  the  ceremony  of  making  hU  entrance  over  the  roof, 
of  (hroagh  the  door  ;  for  such  is  the  cnstom,  when  a  man  who 
I  been  thought  >Jpad  retumji  home  alive."    From  a  pMsage  tn  Aga- 
(ii,  23)  we  mnjr,  pcriupx,  inft^r  tliai  the  cusl<im  In  Persia  in  at 
m  as  old  a«  the  sixth  centory  of  our  era.    A  onstom  so  remote  from 
our  modem  ways  must  necessarily  have  ils  roots  far  back  in  tbe  his- 
of  oar  race.    Imagine  s  modern  Englishman,  whom  his  frionda 
given  up  for  dead,  rejoining  tho  home  circle  by  coming  don-n  the 
jmncy  instead  of  entering  by  tho  f  n>nt  iloor  I    In  thiit  paper  I  propose 
that  the  cnstom  originated  in  certain  primilire  beliefn  and 
rvaDcca  t<mchiag  the  dead — ^beliefs  tad  observances  by  no  meuw 
led  to  Greece  and  Rome,  but  ocooning  in  similar  if  not  identioat 
in  many  partA  of  tbe  world. 
Th«  importance  attached  by  tbe  Romans  in  common  with  moat 
her  nations  to  the  due  perfonnance  of  borial  rites  is  well  known,  and 
not  be  insisted  on.     For  the  sake  of  my  argument,  however,  it  is 
ry  to  point  ont  that  the  attentions  bestowed  on  the  dead  Hprang 
ao  much  from  the  affeotiona  na  from  the  fears  of  the  survivors. 
r,  as  every  one  knows,  ghosts  of  the  nnbnried  dead  haant  the  earth 
make  themselves  exceedingly  disagreeable,  especially  to  tbeir 
■datifnl  relatives.    Instances  would  be  supcrfluons ;  it  is  tbe  way  of 
all  the  world  over,  from  Brittany  to  Samoa.*    Bnt  hnrial  by 
If  was  by  no  mennit  a  suflieient  Hafeguard  against  the  return  of  tbe 
many  other  precautions  were  taken  by  primidve  man  for  the 
'  of  excluding  or  barring  the  importiniale  dead.    Some  of  these 
ations  I  will  now  enumerate.    They  exhibit  an  ingenuity  and  fcr- 
of  resource  worthy  of  a  better  cause. 
In  tlic  6nn  place,  an  appeal  was  matlc  to  tho  better  feelings  of  tbe 
Ho  was  requested  to  go  quietly  to  the  grave,  and  at  tlio  grave 
:  reqncjtU'd  to  stay  tJicre.t 
But  to  meet  the  |>o*uble  case  of  hardened  ghosts,  upon  whom  moral 
lasion   would  be  thrown  away,   more  eneigetic  measures  were 
to.     Thus  among  the  South  Slavonians  and  Bohemians,  the 
I  family,  returning  from  the  grave,  pelted  the  ghotit  of  tlieir 
relative  with  sticks,  stones,  and  hot  coals.^    The  TMhuwaK- 
e  in  Finland,  had  not  even  the  decency  to  wait  till  he  won 
rly  in  the  grave,  but  opened  &n<  on  him  as  soon  as  the  coffin  was 
ride  tbe  house." 
Again,  heavy  stones  were  piled  on  bb  grave  to  keep  him  down,  on 

k*  StUltnl, "  TnuUdoiu  rt  SopemilJcnu  io  U  BauU-^rtiapti,''  I,  p.  SSS ;  Tarmr, 
liiMMB  reus  in  pDlTMris,"  p.  sn. 
f  t  flnr.  "  OUbi."  i,  pp.  300,  KM. 

:iUI*iaB,''Seia8iirftlwBiuriuFeapk,'*p.>1V;  SsMiu,  "  VoimIi,"  U,  p. «». 

'  CmItk.  "HanlaciM  Hjllwlosfe."  p.  lia 
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,•    Tbui  tit  tlie  origin  of  fn 
of  niunlcnTii  aiid  ibeirvk 
^•weetbeirgnivtti  inAnln^i 
to  aid  ft  atone  to  tbc  pi)o. 
%  X  Ibe  graro  ta  sballon-  tbo  gl 

«>  of  kwpiog  doirn  the  dea<I  man  v  M 

•y  ]um  Id  iu  bed,  and  then  allow  tin 

It  M-u  thus  that  Alaric  was  buried,  ml 

bm  nmo  mode  of  bortal  atill  id  vogue  for 

Caeml  Africa.! 

tit*  gnvtt  with  a  fence  too  liigJi  for  the 
'f  vttlKwt  a  run,  im  common  to  Fiukod 

plan  was  to  oail  tbe  dead  m:ui  to  ilie 

f,*  nr  to  tie  bis  feet  togetJier  (oniofigilie 

hpa  taBMOg  ttic  Troglodytea,  Damann,  and 

Wilfcintitin  drive  «  lonjj  nail  tlirough 

«(  a  vtld  rose-buali  on  the  corpse,^ 

bf  br«*Jcing  bU  spino.^    Tbe  ooi 

run  through  them.[ 

«£  d»dM4  mn  intended  not  m  much  to  kcff 

M  IB  tender  his  ghost  barmlc«e.    Iliaitlia 

Hm  a^  thorab  of  a  alain  «nemy,  thai  hix  glioA 

-im  tiw  bo»4  and  Greek  murderers  uw-d  to  htsi 

.jt  'ROttma  vith  a  similar  uhject.t 

lakn  to  diasc  away  tho  lingering  fj^o* 

IBS  w«{L    Thus  tbe  New-Z4-aInnden  ibnA] 

tlw  departure  of  the  soul ;  **  the  AlgoO', 

*fa4Mlb-ohaml>cr«rith  xticks  to  drive  out  th* 

the  floor  with  a  hammer;  JJ  and  tbolrO! 

,"•  p.  ItT;  Bnnit^  "PopaUr  Aatiqultit*,'*  11, p. K)}^ 

|7M«  (|>.  7t».  :46,  fB4,  703,  TAl  ;  Glgnie,  "Oillthl 

■•  iMfcHipilngto  dar  Katiirvwtk«r,"  a,  pp.  19a,  1 

ll,p.S«& 

«,  n;  Wflod,  "Nsnual  BlaUn?  of  Mm,"  I, p.  JWi] 

Ik*  niUaadt  «r  TuriM7."  It,  p.  n. 

>«H;  b««Uo(tuDplTW<M<i9(K'(iltkit,g7t«:I^ 
'     "I-  TAHITI  Tt  Trmmr  "Vnlhmiiii."  )i  ''"I') 

•.  131. 
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roU  abont,  or  sweep  tho  ghoit  oat  irilh  a  h««oiD,*  jiut 
I  Uic  h«ir  »oItinnl}-  iiwvpt  out  llio  gboitt  of  kU  predevM- 
'  with  a  broom  miulc  HpocUtlly  for  tliv  puritofO-f    In  «a«ieDt  Mexico 
ofeasiona]  "  chuckers-out  **  were  cmployt-d,  who  Miarolibd  lb«  iiouBe 
ligent]y  till  tbej  found  tlie  lurking  gboat  of  the  late  proprietor,  whom 
vf  there  and  then  Eummarily  ci&ct<?d4 
The  favorite  "iK-al"  of  tbegbosi  in  osually  the  spot  whoro  he  died, 
see,  in  order  to  kt^-p  iiim  at  lout  from  tlio  boaHCi  tbo  Caffn.<«  carry 
man  out  into  the  0]>cii  air  to  die,  and  the  IktoorU  utcd  to  rcmow 
riek  into  Hheda.    If  a  Caffre  or  Maori  di<.-d  before  bo  could  be  car- 
ried out,  the  house  was  tabooed  and  deeerted.*    There  are  tra^ies  iu 
Jrecce,  liome,  and  China  of  this  ciutoui  of  carrying  dying  persons 
•  the  open  air.|| 

Bnt  in  caw  the  ghost  should,  despite  all  precaatioDs,  make  hia 
vf  ba<:k  from  the  grave,  steps  were  taken  to  barricade  the  house 
uDSt  bim.  Tbuis  in  sonic  partn  of  Ruxsiit  and  Eaitt  PrusHia  an  axe 
'  a  lock  \i  laid  on  the  thrciihold,  or  a  knife  \&  hnng  over  the  door,-^ 
iu  Germany  aa  soon  as  the  cofiln  is  earned  out  of  the  house  all  the 
loora  and  wiodowa  are  Bhat,  whores,  so  long  aa  the  body  is  still  in  the 
^UBe,  the  windows  (and  sometimes  the  doon)  are  left  constantly  open 
A  allow  the  »oul  to  escape.^  In  some  parts  of  England  every  bolt  and 
Bck  in  the  houxp  Lt  unfoftonod,  that  tlic  gbost  of  the  dying  man  m.iy 
By  freely  away.} 

Hat,  if  primitive  man  knew  bow  to  bully,  bo  also  knew  how  to  out- 

^t  tho  ghoet.     For  example,  a  ghost  can  only  find  his  way  back  to 

hoa*e  by  the  n'ay  by  which  he  left  it.    This  little  weakness  did 

escape  tho  vigilanoo  of  our  ancestors,  and  they  took  their  mcas- 

I  aooordiugly.    The  coffin  was  carried  out  of  the  bouse,  not  by  the 

r,  bnt  by  a  hole  made  for  the  purpow  in  the  wall,  and  this  hole 

<  carofnily  stop]>ed  np  as  soon  as  the  body  ha«l  been  passed  through 

BO  that,  when  the  ghost  strolled  quietly  back  from  the  grave,  he 

found  to  his  snrpriM  that  there  was  no  thoroughfare.    The  credit  of 

ti  iagcnioiu  device  is  shared  equally  by  Greenlandcrs,  Ilottcntots, 
•WiOTlftfSWK.W^  RScl.im<li,SUt«na.G*brBBeliclnTbiSrlng«n,"p.e6;  KaMer. 
otkabnocti,"  p.  m. 
'      f  F«MM,  *.  •.  tMrWoAr ,-  a.  Qr.  J,  ■■  Cbliw,"  I.  p.  187. 
}  Bauetofl,  "  K>tit«  BacM  of  Uw  PmMe  Astci,"  I,  p.  041. 
•  UdHAMtdn,  •■  Ti»TeU  b  Soathore  AIH««,"  1,  pp.  S3S,  2a> ;  J.  Qwopbcll,  "  Somh 

JUiic>,''pLSlB,«}.;  Ti^toT.  •■  Kcv  ZcaUDd,"  p.  ITO;  Tatci,  "Kcw  Zcaloud,"  p.  80. 

I  EnripldM,  "  AlcMtiA."  T,  SM  1^^  cl.  SOS ;  SAoUsA  on  Ariitophnsvii,  "  L^Litrata," 
,611:  Snsc*,  BpiM.  I,  tii, ) ;  Grar,  "Chinii,"i,p.  ST9.     In  modpra  Gtmof,  u  socm  u 
b  eat  of  iha  bouM.  iliu  wlioh  bouao  is  soourtil  (C  WKhtaiutli,  "  Du  ol  \» 
1 1»  Mtwa,"  p.  tSOV 

"ToauDwUdu,"  pp.  IM,  lofi,  1(14. 

JDlW,  •'Eli|[}i>lil'olk.lor«,"p.  ISO:  Bnad.  "Popular  AutiquitlM."  ii.  p.  tSl. 
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Bfidinanas,  Somoieds,  Ojibways,  Algonquiiu,  IdOBtanit,  HtniloiMs' 
tans,  Siatneoe,  ChioMe,  and  Feejeesns.  llicae  speda]  opooingit,  or  "do 
of  the  dead,"  are  BtUl  to  bfl  Been  in  a  village  near  Amsterdam,  and  tbn' 
vero  common  In  some  town*  of  centrul  It:ily,  a«  Pcragia  and  A«h.* 
A  trace  of  tfac  aamecastom  surriTes  in  Thdringi-ii,  wbvrc  it  was  tbou^ 
that  tho  gliodt  of  a  man  who  has  bc«n  banged  will  rctum  u>  the  honM 
if  the  body  be  not  taken  oat  by  a  window  instead  of  tlie  door.f 

The  Siamese,  not  content  with  canyiag  the  dead  man  out  hjr  ■ 
upenal  opcninj*,  «ndcaTor  to  make  awiunncc  doubly  rare  by  hurn«f 
him  throe  tiniv^  round  tlte  houM  at  full  i>|R-rd— a  proceeding  weO  tat- 
culated  to  bewilder  the  poor  soul  in  the  coffin.J 

11>e  Araucaniana  adopt  the  plan  of  strewiog  asbes  behind  th»  1 
as  it  is  bcitij*  borne  to  the  grave,  in  order  that  the  ghost  may  noti 
able  to  find  hti  way  back." 

Tilt!  very  general  practaeo  of  dotting  the  eye«  of  the  dead  apfew 
to  have  originated  with  a  nmilar  object;  it  was  a  mode  of  blindftU- 
log  the  dead,  that  ho  might  not  nee  the  way  by  which  he  waa  earned  c* 
his  last  home.  At  the  grave,  where  he  was  to  rwt  forever,  there  wu 
of  coarse  no  motive  for  concealment;  henoo  the  Romans,!  uid  *f- 
parently  tlw  Siamese.^  opened  the  eyes  of  tlio  dco*]  man  at  tbe  fsMfil 
pyre,  just  aa  wo  should  oobondago  the  eyes  of  an  enemy  after  eondwt- 
ing  biro  to  bis  destination.  Tlic  notion  that,  if  tbe  eyes  of  the  dcai 
be  not  closed,  hia  ghost  will  return  to  fetch  away  another  of  tbe  bouM' 
hold,  still  exists  in  Germany,  Bohemia,  and  England.^  In  some  foni 
of  Ilnssia  they  plac>e  a  coin  on  each  of  tbe  dead  man's  oyea.{ 

With  a  rimilar  object,  the  corpse  is  carried  out  of  tlio  boose  fd 
fomnovt,  for  if  bo  were  carried  oot  head  foreraoat  his  eyea  would  U 
taraed  toward  the  door,  and  ho  might  therefore  find  his  way  bs^ 
■sThis  custom  is  observed,  and  thia  reason  is  assijfDed  for  it,  in  vomJ 
parts  of  Germany  and  among  the  Indians  of  CbUi4    Coavenely,  ta 

*TDloonMw«oPo1(^i,|>.leSlCn&^"OT««lnUad,"I.^S»f ;  ■T;(c>r.''l>tte.Ck^' 
U,  p.  IS;  W*iU,  "Aii(liK>pok«Ie,"  in,  p.  199;  WiltUni  uul  Qdrett,  "FWJfo.-'  p.  IM; 
SonnUR,  |i.  SI ;  B«Mlao.''lfaHA.''Ii,p.SlS;  El«n>B,  B,i)pw  S21,tltS;  M.,  lU,  p.  M: 
C.  thick/' Tamplcs  kiul  KhrhNrtS."  p.  263 ;  Pftliafoli,  -  aHU,"  I,  p.  MS :  Ila-riiW,  •*  9m,* 
J,p.a3S;  Oubcrnftlb,p.BI;  C  J.  Xtid«nvi^'*Wk»VpM\,' *»■  AdMd  papa  It W- 
ried  oot  b;  >  *poel>]  door,  which  U  thon  bbehtd  up  lUI  iho  next  pope  iliac 

f  Watike.  g7B4. 

%  P^legaii.  -sum,"  I,  p.  MS ;  KavriDB,  "Sbuo,"  I.  p.  US.  la  nns  puu  rf  Bwi- 
kad  Uie  bod7  lucd  t«  be  «nkd  tliTM  liinoi  nmnd  tke  tfaitab  (&  KogtH^  **  S«ck)  Ufr  a 
BeoOutd."  1,  p.  let). 

■  KmiiD, '.  ^  «1 ;  Wood,  "  Kttond  TBMurf  of  kha,"  U.  p.  »U. 

f  Pllnj,  N.  H,  li,  100. 

^  C  Bock  M»  thit  the  (7C*  of  B  ietA  hid  at  the  p^n  wcra  opw  On  8Un),  vd  ki 
Uji  that  tn  I.A»  It  «u  th«  euMmn  to  eloae  (be  c^rea  or  Um  d«Bd  ("  Tuiiilta  nd  lltphiM,* 
pp.  58.  S6I). 

t  Wnnhc  B  TSS ;  Dj^r. "  Englbh  Folh-law."  p.  aSQ;  OnlM  ma,  "Atwi^BritcM."  ^  Ut{ 

X  OubcrnuU, "  Csl  rustbrl,"  p.  00.  I 

tWalike,fnS:  EUmca,  ii,  p.  lOL  I 
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man  ia  Betting  out  on  a  Jouriioy,  h«  Bt«|>d  out  of  th« 
botue  with  his  fa«e  tnmed  toward  the  door,  hoping  thereby  to  eecvre 
«  safe  rvtum.*  In  ThQringcD  and  some  parta  of  the  north  of  England 
it  Bsod  to  bo  th«  custom  to  carrj  the  bodj  to  ibo  gnivo  by  a  round- 
tbont  way.t 
Hi  I  renlure  to  conjecttire  that  tho  old  Roman  usage  of  burj'ing  bj 
^ghtj  may  have  originally  been  intended,  like  the  customs  I  have 
mentioned,  to  keep  the  way  to  the  grave  a  aecrot  from  the  dead,  and 
it  is  possible  that  the  same  tdra  gave  rinc  to  tbe  practice  of  miuking 
thti  dead — »  pnclieo  common  to  llio  prehitttorio  iiUiabiUioU  of  Greceo 
aixl  to  ike  Aleutian-Istandem.* 

To  a  desire  to  deceive  the  dead  man  I  would  aleo  refer  the  curious 
«iutom  among  the  Bohemians  of  putting  on  mukfl  and  behaving  in  a 
Btrnnge  way  as  they  returned  from  a  burial. ||  They  hoped,  in  fact,  so 
to  disguino  tliomsi(.'lTos  that  the  doad  miui  might  not  know  and  tb^ro- 
foifi  might  not  follow  theui.  Wliether  the  wide-spread  roonming  oua- 
toma  of  smearing  the  body  with  mud  or  paint,  mutilating  it  by  gashei^ 
cutting  off  the  hair  or  letting  it  grow,  and  putting  on  beggarly  attiie 
or  clothes  of  an  unusual  color  (black,  white,  or  otberwiso),  may  not 
bftvc  aUu  originated  in  tho  desire  to  dixguiito  and  therefore  to  prot«et 
the  living  from  tlie  dead,  I  oan  not  hero  attempt  to  determine.  Thia 
much  ia  certain,  that  mourning  cui^toma  arc  always  aa  far  aa  poaaible 
the  nverse  of  those  of  ordinary  life,  'I'bus,  at  a  Roman  funeral,  the 
•ona  of  the  deceased  walked  with  their  heads  covered,  the  danghtem 
with  their  beads  uncovered,  thus  exactly  rcverniug  the  ordinary  uxagc, 
which  wan  that  women  wori!  covvringK  on  their  hends,  while  men  did 
■OL  Plutareb,  who  notes  this,  observes  that  in  like  manner  in  Greece 
nen  and  women  daring  a  period  of  mouniing  exactly  inverted  their 
nnal  habits  of  wearing  tho  hair — the  ordinary  practice  of  men  being 
to  cot  it  vhort,  that  of  women  to  leave  It  long.* 

The  objection,  deejdy  rooted  in  many  races,  to  utter  the  names  of 
deceased  )>cniona,(}  sprang  no  doubt  from  a  fear  that  tho  dead  might 
h(*r  and  answer  to  hi*  name.  In  East  Prussia,  if  the  defeased  ia 
ealted  Ihrloe  by  fata  name,  he  appears.  J  Thia  reluctauec  to  mention 
Ibe  names  of  the  dead  haa  modified  whole  laoguagea.     Thus  among 

H    •»BaUIBtb«,"&i,>t. 
■^    ♦  r,  Sehmldt.  p.  1'4. 

X  Strvio*  on  Vifj^  jfilL,  I,  IBS.  Nljtbt  bniUl  n*  winoKnici  pradioed  In  ScoDwul 
(C.  Rcfvn,  "Social  Li(«  In  Sootlnoc],"  I,  p.  ISl),  uid rammonlj  la  Thariagva  (F.Scbmldt, 
t.M\.    Of.  Hinie»P«ik,"Trevp)i,"p.  414. 

*ScUl«BaaB,''l(riMiUB,"pp.  igs.  tla-^A  Xll  if.;  Bancrort,  - N'«Uto  IUcm,"  1,  p. 
*>>    fhs  AWo  MWkwl  Ihdr  rirail  klnt;*  (Bkncnrft,  U,  eO«),  and  llio  SluocM  do  10  tUU 
IHMcaU,  "BofaniM  dc  Hain."  t,  p.  247). 
I  BaiHaa,  U^  |k  StS. 
*  nilM«b, " Bun.  QiuMt,"  14. 
t  Tjlor,  "brlj  BiMorj  of  Uaokiad,"  f.  UL 
tWalllM.87»4. 
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the  ADitraliAiM,  TmiduIjuw,  Mid  AbipoiHw,  if  tlie  n&me  of  »  !k 
puntOD  liappva«d  to  be  a  coaunon  name— «.  g.,  Uie  name  of  an 
or  plant — tliia  name  wiks  abolUhed,  and  a  n«w  one  substituted  fur  k' 
Daring  tlie  roaideoce  of  the  Jesuit  miMiooary  Dobriuboffer  un 
tlu]  Abiponc«,  the  name  fvr   tigiir  was  thus  cliangod  tlim 
Among  the  Indiana  of  Columbia  near  relatives  of  a  docvOMd 
often  change  tbeir  oamee,  under  tbe  impceanoD  tJiat  the  gb 
return  if  be  bears  tbe  familiar  naniea.t 

I  miuit  pass  lightly  over  th«  Lindlier  mod«8  of  barring  the  dead 
providing  for  lliu  p(?;r»onal  comfuru  of  tbe  poor  gbosl  in  hia 
bomb     One  imtanoc,  howwcr,  of  the  minute  care  with  which 
aarriTora  will  provide  for  the  wauls  of  tbe  dead,  in  order  that  be  ml] 
have  no  poouble  excuse  for  returning,  1  can  notrefrun  from  menli 
ing.   In  ibeOeroun  distriot  of  Voigtlaml,"  with  ita  inclemcDt  sky,  tM 
never  forget  to  plaoo  is  the  cuBio  an  umbrella  and  a  pair  of  golothN 
Whether  tl>oae  utenaila  are  intended  for  use  in  beaTeo,  or  elatwhcn 
ia  a  ijuestion  which  I  must  leave  to  theologians. 

A  pathetic  examplo  is  afforded  by  some  Indian  tribes  of  Nei 
Mexico,  who  drop  milk  from  the  mother's  breast  on  the  lips  of  bi 
dcsKl  babe.) 

The  nearly  utiiveml  practice  of  leaving  food  on  the  tomb,  or  olj 
actually  pasuug  it  into  the  grave  by  means  of  an  aperture  ot  Uib«|il 
too  well  known  to  need  tUuatration.  Like  Ihe  babil  of  drearily  t^ 
dead  or  dying  in  hia  beet  clothes,*  it  probably  originated  ia  Um 
anlBsh  but  not  unkindly  desire  to  induce  tlie  perturbed  spirit  to  rwt  il| 
the  grave,  and  not  come  plaguing  the  survivum  for  food  and  nuiaoiLJi 

Merely  mentioning  tlic  oustoms  of  building  a  little  houw  for  tU 
■ocoromodation  of  tbe  soul  either  on  the  grave  or  on  tbe  way  !• 
it,(  and  of  leaving  airaw  on  the  road,  in  tbe  hope  that  the  weary  gM 
would  (.it  down  on  it  imd  novcr  get  ni*  f lu-  a«  the  hooae,^  I  now^^l 
to  two  modcM  of  barring  tlie  glioxt,  which  from  tbeir  imporH^^^ 
have  rcflcrved  to  the  laM — I  mean  the  metboda  of  barring  the  ^Ml| 
by  flra  and  water.  'i 

First,  by  fire.  After  a  funeral  certain  heathen  Siberians,  vU 
greatly  fear  the  dead,  seek  to  get  rid  of  tbe  ghoet  of  tho  departed  b]^ 
leaping  over  a  Grc.^    Similarly  at  Rome,  mourners  returning  from  N 

*  Trior.  Ibid.,  p.  144  tf?. 

t  Klsmm,  ii.  p.  M ;  DobnUhoIIcr.  "  Th«  Alnpoim,"  iL  p.  308  «9f . 
%  Bumrfl,  "Nklire  lUciea,"  L  [l  Ma 

•  W«ufc^  %  73*. 
I  DaDctofi,  I,  p.  S<Ol 
•^  Gny.  -Clilna,'*  i,  fp.  S78-380;  fflnam,  U,  pp.  IM,  S9I,  SIS]  U.  \t,  p.  M;  Mtf 

afaaD.  "TrmTvlaunonii  iheToilu,"p.  ITl. 

4  KInnm,  II,  p.  :bT  1  BiuAIsii,  li,  p.  SSS;  MmrM  Polo.  I.e.  40;  Waits,  "AnlliMpail 

|»*,"il,  p.  :9ai  id,.  UI,  p.  tOl;  CbalnwnuidUm. ''N«>a«liiMi,''p.H.  m/k 

X  Woitke,  g  78« ;  T{)pp«iti,  p  100.  ^H 

X  Holiwni,  "  OcwUchw  dar  RviigtODm,"  U,  p.  SOS.  ^H 
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i«^I  st«]>ped  ovOT  Are,*  and  id  China  they  aometinaea  Aa  no  to  this 

iv.t     Takroi  in  connection  with  the  Siberian  custom,  the  original  in- 

itioo  of  ll)i«  ceremony  of  stcppinj*  ovpr  fire  at  Rome  and  in  Chios 

hardly  Iiave  been  oth«:r  than  that  of  placing  a  barrier  of  fire  b<^ 

en  the  living  and  ibo  dead.     But,  w  has  been  tli«  caao  with  ao 

»y  other  ceremonies  this  particular  ceremony  may  well  have  been 

tioed  long  after  its  original  intention  was  forgotten.     For  customa 

live  on  for  agea  after  the  circumstanc«8  and  modes  of  thought 

hich  gaTci  rinc  to  them  have  dJwppwircd,  and  in  their  new  cnviron- 

nt  ni'w  motive-*  are  invented  to  oxplatn  them.     \n  might  have  been 

clfd,  the  rujitom  it»elf  of  stepping  oret  fire  often  dwindled  into  a 

tre  shadow  of  iu  fonner  self.    Thus  the  South  Slavoniana  returning 

)nt  a  funeral  are  met  by  an  old  woman  carrying  a  vessel  of  live 

On  these  they  pour  water,  or  else  tbcy  take  a  live  ooal  from 

tb  and  fling  it  oviir  tJicir  hejulif-t     llic  Ilralimans  contented 

ilvex  nitli  Himply  touching  fire,"  and  In  Ruthmta  the  rooain- 

aly  look  steadfastly  at  tbe  stove  or  place  their  bands  on  it.| 

So  much  for  the  barrier  by  fire.     Next  for  the  barrier  by  water, 

"Tbe  l^satian  Wends,"  says  llalslon,*  "  still  make  a  point  of  plao- 

■  water  between  themselves  and  the  dead  as  they  rctani  from  a 

rial,  even  bre«ldDg  ice  for  tbe  purpose  if  Docessary."  In  many  parts 

Germany,  in  mo<iem  Grceec,  and   in  Cypms,  water  is  poured  oot 

lind  the  corpse  wlicn  it  is  carridl  from  the  Iioune,  in  the  belief  that, 

Ibc  ghost  retams,  h«  will  not  be  able  to  cross  it.^    Sometimes  by 

gbt  tiiey  pour  holy  water  before  the  door  ;  the  ghost  is  then  thought 

•  aland  and  whimper  on  the  farther  Bide.J    ITie  inability  of  spirits 

I  cross  water  might  be  farther  illustrated  from  the  Bagman's  ghastly 

in   ApuIeitis.J   from  Paulns'n   "  History  of  the   Lombards,"  J 

am  Giraldtu  CamhrensU's  "Topography  of  Ireland,"**  and  from 

[iotirces.ff 

alher  way  of  enforcing  the  water  barrier  was  for  the  moamers 

L  plunge  into  a  stream  in  tfa«  hope  of  drowning,  or  at  least  shaking 

I,  the  ghost.    Thus,  among  tbe  Matamba  negroes,  a  widow  is  bound 

*  Ftslas,  (.  r,  npta  H  ifnt. 
i  Onj.  -  Cfcin.,-  1.  pp.  137,  lOS. 
t  BklMOO,  "Soiq^"  |h  SIS. 

•  Mooin-  WillUins, "  lt*11g<QU»  USi  uvi  Thought  in  IndU,"  pp.  188.  18S. 

'"SoajttorUicRiiwUsPeopts,"  p,S30. 

^WulUce,  gVST;  A.  Knha,  "UitktMti*  Sac<«'''P'"A'*l  T<.ium».  "Volluiatgvn  tier 

'p.  77i  la«iii«l,p^l<»;  Pti,m,"lir\tng."l,  p.  MT;  "  Folk-lore  J(.iini»l," 

ITOi  TiSfipmi,  "AtwnttsiiIWD  sni  Mararan,"  p.  108;  a  Wachnnulh,  "Dm  Alts 

Mm  Bsiicni,''  p.  119. 
rnttks,  g  7*8.  t "  Mrtaniofpho**."  1, 19,  ct  18. 

Jill.ftM.  ••Cb.  le. 

■  ttOrinn,''D<«lKb«UTtliak^''Ui.p.4M:'n»»ertti»,«,S^ OS:  Homer,' 
B  M  i9f.,  Ovid,  "Fs^"  T,  441;  Bmit,   "The  CTdodM,"  pp.  4(1,  44!; 
Hslklws  of  CUns," p. M ;  Unmcrt,  " Tolkmodede," p.  I0>. 
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foot  bj  the  priest,  who  flinp  Iiit  into  Uio  waMt 
with  tho  tnlcniion  of  drowning  her  hiuband'a  gbo 
mmf  be  soppowd  to  be  clinging  to  bis  unfeeling  spotise.*  In  Aug 
fiaraanilar  pnrpow,  widows  adopt  tbo  leM  inconveoient  pnctiMi 
dldtaig  tbijr  iMo  biisbands.t  In  Kew  Zcalxni]  all  who  bnvo  st 
B  Ansnl  beuVc  ibi^mwlvca  to  th«  nviiroil  Htr«&m  and  ploDge  i 
tfaDM,  b««i  onder,  in  tlte  witer.J  In  Feejee  the  sextons  alwtja  i 
ikamtdTM  «ft«r  s  borial.*  In  Tahiti  all  who  aaaiat«d  at  »  homl  I 
prasipitMelj'  and  plunged  into  the  sea,  cutini;  atao  into  the  seal 
^cments  tbcy  bad  wom.|  In  somo  parUi  of  Wt&t  Africa,  afl«r  i 
nrpat  bat  b^iu  d«poiiiti.-d  in  tbo  grave,  "alt  the  bearers  n»b  to  tl»' 
waterside  and  undergo  a  thorough  ablution  before  they  are  pmnitudi 
to  rrtnm  to  the  town."  ^  > 

Bttt  the  barrier  by  wat«r,  like  tJie  barrier  by  fire,  often  dwindMji 
a  Bwru  stunted  ounrival.  Thus,  after  a  Homan  funeral  it  wMJ 
,  to  carry  water  Ifarce  timOH  round  the  perBona  who  had  bMlf 
in  it  and  to  aprinklu  tbcm  with  the  wnter.^  In  Cbii 
iftli  day  after  a  deatli,  the  moumors  ucrvly  wanb  ibcLr  oyt 
kle  their  faces  three  times  with  waler4  In  Ca)>)iailocia 
Ciata  penonB  returning  from  a  funeral  wash  their  hands-t  ^i*  Samctj 
llHy  wash  their  faces  and  hands  with  hot  wat«r.{  In  ancient  latlis 
ik  was  anoogh  merely  to  touch  u-atvr,**  In  Greece,  »o  long  aa  a  dealj 
hotly  vaa  in  the  bouse,  a  vessel  of  water  stood  before  the  street-doot, 
that  alt  who  loft  tbe  house  might  Hprinkle  tlieuaelves  with  it.tt  NoHt 
^al  in  this  case  the  water  bnd  to  bo  fetched  from  another  houw-( 
altar  taken  from  the  Iioukc  in  wbi<'h  the  corpse  lay  would  not  do.; 
Th«  significanoo  of  lUs  fact  I  shall  have  occasion  to  pwnt  out  pna^ 

Wbsn  considered  along  with  tbe  fact«  I  have  mentioned,  it  cA 
hatdly  be  doubted  that  tho  original  imenlion  of  this  nprinkling  vill^ 
to  wash  off  thu  ghost  wlio  might  be  following  froi^ 
of  death ;  and  in  general  I  think  we  may  lay  down  thf 
,  wbaNvcr  we  find  a  so-called  purification  by  fire  or  water 

contracted  by  contact  witli  the  dt-tui,  wo  may  aAniime  wiihl 
I  piDbatHlity  that  tho  original  intention  was  to  place  a  physcali 
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;  TM^-M««SMkDd,"  p.  137:  KUmni.  It,  p.  lOS. 
•  WB^i^OslTtTt,  "Fcqcc."  p.  IDS,  cd.  1H?0. 
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BanHvr  of  lire  or  water  betvreen  the  tiring  and  ihc  ilmJ,  vid  that 
^bio  conceptioua  of  pollntton  and  ptirificatioQ  ar«  merely  the  6ctionB 
Kf  a  lat«r  age,  inrentcxi  to  explain  the  purpose  of  a  ccromonf  of  which 
the  orii^nal  intrntion  wan  forgotU-ti.     Timo  forhida  mc  to  enter  into 
the  vidcr  qncHtioii  whether  ail  formit  of  no-called  ceremonial  purittca- 
lion  may  not  admit  of  a  similar  explanation.     I  may  aay,  however, 
thnt  there  In  eWdence  that  some  at  least  of  these  forms  ar«  best  ex- 
plained 1)11  this  hypothesis.     To  one  of  the  most  important  of  thoso 
forms  of  purification — that  of   mothcni  aftvr  cliildhirtli-^rofercncc 
^arill  be  made  in  the  oourso  of  this  paper. 

B  Saeh,  tlicn,  arc  Mmo  of  the  modes  adopted  for  the  pnrpoie  of 
excluding  or  barring  the  ghosL  Before  quitting  the  subject,  how- 
«TCT,  I  wisli  to  observe  that,  as  the  essence  of  these  proceedings  w.ie 
rinpljr  the  erection  of  a  barrier  against  the  disembodied  spiril,  they 
night  be,  and  actually  were,  employed  for  barring  Kpinls  in  other 
«oiniections.  I'lm*,  for  example,  ainoo  to  early  man  death  means 
the  departare  of  the  soul  out  of  the  body,  it  la  obvious  that  the  very 
luae  proceedings  which  serve  to  exclude  the  soul  after  it  has  left  the 
body — i.  e.,  to  bar  the  ghost,  may  equally  well  bo  employed  to  bar  the 
Mol  in  the  body — i.  e,,  to  prevent  it  escaping  ;  in  other  words,  Uiey 
may  be  employed  to  prevent  a  sick  man  from  dying — in  fa«l,  they 
m*y  be  iitcd  as  cures.  ThuH  the  Cbincsc  attempt  to  frighten  back 
the  aoul  of  a  dying  man  into  bin  body  by  the  utterance  of  wild  cries 
and  the  explosion  of  crackers,  while  they  rush  about  with  extended 
arms  to  arrest  its  progress.*  The  ase  of  water  as  a  means  of  inter- 
cepting the  flying  Koul  if  perhaps  best  illustrated  by  the  Circassian 
treatment  of  the  aiek.  It  is  well  known  that  according  to  primitive 
man  the  soul  of  a  sleeper  departs  from  bis  body  to  wander  far  away 
in  drt-amland ;  in  fact,  the  only  distinction  which  early  man  makes 
between  sleep  and  death  is  that  sleep  is  a  temporary,  while  death 
is  a  permanent,  absence  of  the  eoul.  Obviously,  then,  on  this  view, 
>l«op  is  highly  dangeroutt  to  a  sick  man,  for  if  in  sleep  his  soul  de- 
parta,  how  can  we  bo  sure  that  it  will  eonio  back  again?  Henoe, 
in  order  to  insure  the  recovery  of  a  aick  man,  one  of  the  first 
reqiieitas  in  to  keep  him  from  sleeping.  With  this  intention  the 
Circassiana  will  dance,  sing,  play,  and  tell  stories  to  a  sick  man  by 
Iba  hoar.  Fifteen  to  twenty  young  fellows,  naturally  eclePted  for 
the  Rtreagth  of  their  lung^  will  seat  themseJves  round  his  bed  and 
make  night  hideous  by  singing  in  chorus  at  Uie  top  of  their  voices, 
while  from  time  to  time  one  of  their  number  will  create  an  agreeable 
nriety  by  banging  with  a  hammer  on  a  plowshare  which  has  been 
Ibonghtfully  placed  for  the  purpose  by  the  sick  man's  bed.  But  if,  in 
■pit*  of  these  unremitting  attentions,  the  sick  maa  shonM  have  the 
mWortaae  to  fall  asleep — mark  what  follows — they  immediately  dash 


*  Hnc,  ■■  L'RmpiK  Clilnal*."  11,  p.  341. 
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water  over  hit  f&e«.*  Tlte  int«mtOB  of  tliU  I»tt«>r  procvvdie^  cp 
hardly  bu  doablfnl — it  ia  a  last  effort  tt>  atop  tiic  aoul  atMut  la  ub 
flight  forever.  So  amoDg  the  Abiponea,  a  dying  man  ia  surtmoU 
by  a  crowd  of  old  crtmea  braodiabiiig  rattles,  Klamping  and  rrtll 
while  every  now  and  then  one  of  them  flin^  water  o\'rr  bis  faro  1 
long  as  there  U  breath  loft  in  bis  body.f  The  same  practice  of  Iteff 
ing  water  over  the  sick  la  obncnroiJ  aJao  in  Cbioa,  Hiaia,  Siberii,  vA 
Hongary.J 

By  analogy,  the  origin  of  the  Caffre  custoia  of  kiitdiiDg  a  fire  \imit 
a  sick  person,"  the  Uussian  practice  of  fumigating  bint, J  and  the  tM . 
Stan  practice  of  lighting  a  <irv  on  the  roof  of  a  house  wbcrv  any  nati 
ili,'^  may  perhtt)Mt  be  found  in  the  intention  of  intvrposiug  a  barrirr^ 
fl[«  to  prevent  the  eaeape  of  the  aouL     For,  with  regard  to  the  ca 
oC  lighting  a  fire  on  the  roof,  it  is  a  common  belief  ibat  «piriu  [a*! 
oat  and  in  thiongb  a  bole  in  the  roof.^    In  the  aame  way  I  wmUi 
explain  tho  extraordinary  cnstom  in  I.jio  and  Siani  of  aurrnondiif  > 
mother  after  childbirth  wlUi  a  bhuitng  (ire,  witliin  which  ahu  hu  1 
larly  to  stay  for  we«ka  after  the  birth  of  the  obtld-t     'llio  objtd,! 
take  it,  ia  to  hem  in  the  fluttering  sonl  at  this  critical  period  with  a 
impanablfl  girdle  of  Urc.     CoDverMly,  among  the  CafTrwa  a  wulo*  1 
mu«t  stay  by  hcmclf  b«»idc  a  biasing  fire  for  a  month  after  her 
banil'H  di'ath — no  doubt  in  iirdcr  to  gi't  rid  uf  til.i  ghost.}     If  any  ■ 
firmation  of  thin  interpretaliou  of  the  tiiamcso  practice  were  needtdi'^ 


*  Elamn,  It,  pt  M. 
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lB]r(CReen«,-SodBlIirolBacD(lBDd,"l,  p.  1:1a).  Amonc  th- AaHwk«alnl*W 
eeaaUnt>)r  bBtninK  In  the  room  tor  torlj  da<n  after  Hrtli  i  the  muther  ti  aM  allii^  * 
Uare  the  bantc  all  thb  ttino^  and  et  night  tbe  maji  net  eren  kon  tin  ra^ ;  oJ  ^ 
one  doring  this  lime  irho  cnicn  lh«  bonuo  bj  night  is  eibllpd  to  tnp  near  a  tail** 
bnnd  (Ilahn,  **  ATbanMiKbo  StedMo,"  p.  U9).  Ia  tto  Cydida,  for  nanr  tt^  •»■  * 
biilh,  DO  oM  Ma;  enMr  Ike  bonae  It^  night  The  nothar  doM  ■«  go  la  dMt*  " 
r«M7  da>«  >/ior  the  btrth  (Bmit,  pp.  IM^  191). 

t  Lkhteaatttn,  I,  p.  SSS. 
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roald  nem  to  bo  fotutd  in  the  fact  tlurtt  dnring  Uor  imprisonment 
rttbia  tba  ficrjr  circle,  th«  woman  vuIim  h«radf  duiljr  for  a  wo<^ 
itb  a  mixtunt  of  uilt  and  irat«r,*  for  salt  und  WEt«r,  an  wo  know 
{rcMn  ThoooriluH,!  is  a  regular  specific  against  spirits. 

Of  course  it  is  possible  that  these  fiery  barriers  may  also  be  intended 
pto  keep  off  eril  spirits,  and  this  is  the  ttfond  snpplecucntary  use  to 
which  the  proceedings  for  barring  ghosts  may  be  turned.  This  would 
appear  to  have  been  the  object  with  which,  in  Siberia,  women  after 
childbirth  cicanmd  themselves  by  Ivnping  soreral  times  over  a  fire, 
exactly  as  we  saw  that  in  Siberia  mourucni  rclomiag  from  a  funeral 
leap  orer  a  fire  for  the  express  purpose  of  shaldng  off  the  spirit  of  the 
dead.1 

■  to  China,  the  streets  along  which  a  funeral  is  to  pass  are  prcviotisly 
Bprinlclc<l  with  holy  water,  itnd  e%-on  the  hoosea  and  warehonsea  along 
the  street  comi!  in  for  their  slinre,  in  case  some  artful  demon  might  be 
lurking  in  a  sbo]>,  ready  to  pounce  out  on  the  dead  man  as  he  passed.' 
Special  precantioDs  are  also  taken  by  the  Chinese  during  the  actual 
passafce  of  the  funeral  ;  in  addition  to  the  usual  banging  of  gongs  and 
poppin;?  of  crackers,  an  attempt  is  made  to  work  on  the  cupidity  of 
the  demoni-i.  ^Vith  this  view  bank-notes  ar«  sc-altercd,  r«^gard]<'!Ui  of 
expense,  all  along  the  road  to  the  grarcL  The  notes,  I  need  hardly 
observe,  are  bad,  but  they  serve  the  purpose,  and,  while  the  ingennona 
demons  are  engaged  in  the  pursuit  of  these  deceitful  riohoft,  the  bodI 
of  tbe  dead  man,  profiting  by  their  distraction,  pursues  bis  way  tran- 
quilly behind  the  coffin  to  ibo  gravc.| 

lu  the  Uervey  Islands,  in  the  South  PaciGe,  after  a  death  the  gboats 
or  demons  are  fought  and  soundly  pummeled  by  bodica  of  armed  men. 
Just  as  tbe  SamogitianH  and  old  I'russtana  used  to  repel  the  ghotlly 
squadrons  by  sword-ents  in  the  air.^ 

In  Christian  times  bells  liavc  been  used  for  a  like  purpose  ;  thw, 
of  oounwt,  was  the  intention  of  the  iKusing-bcll.^  The  idea  that  the 
)K>unii  of  brass  or  iron  bad  power  to  put  spirits  to  flight  prevailed  al«o 
in  claasteal  antiquity,  ^  from  which  it  was  perliaps  inhcrilird  by  me- 
disval  Christianity. 

I  have  mill  ono  observation  to  make  on  the  means  employed  to  bar 

^gboate,  and  it  is  this.    Tlie  very  same  praoeedings  which  wore  resortod 
•  Boek,  op,  «■!.,  p.  iso.  t  xilv,  ts,  SS. 

%  Hctem,  "  G«whkht«  dcr  BeIiKloiwD,"  ti,  p.  tOV. 
•Gr«y."Chin«."i,p.  M». 

I  Hoc.  "  L'bapin  CliinoU,"  li,  p.  14»  i  OraT,  L  <. ;  DooUtIk,  "Soclil  Ufa  of  the 
atlnmt,"  p.  IBS  (cd,  Paiton  Bood^ 

'  Gill.  -  Hfibs  sad  Sonin  frMO  U>e  South  Pt^ic."  p.  W9 ;  Builu,  fl,  p.  Ml.  OL 
Wood,  "  Ku.  HWL  «f  Mut,"  U,  p.  sei: 

4  Bnnd,  "  P<iiiulu  AtainaUm,'  U,  p.  £01 ;  Pottis*  ImOm,  '  Bulr  Rmo  ot  Sfotlud," 

{  UcUa.  "  PhUopMadcs,"  «.  IS ;  Orld,  "  Futi,"  r.  441  1  tt.  FtorBHor  KobvrMon 
Smith  la  "  JouRul  of  PUlotosr.'*  rd.  xUl,  Ko.  se.  p.  183,  >Mk 
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ffered  to  tti«  dead,  for,  of  course,  if  tbe  bread  was  dampy  tbe  ghost 
raid  DOl  got  at  it.* 

Odoo  looro,  wc  Mvi  that  fire  wiu  u  grnU  iita»ibliDg<block  to  ghosts. 
'tnce  Id  tlio  HigblandA  uf  SeoUand  and  in  Bnrmah  t)i«  lire*  in  a  hoiisc 
aod  alwayd  to  be  extinguiahed  when  a  death  took  place,  no  doubt  Icat 
ley  should  bora  tbe  gbosL  f  So  in  old  Iran  no  fire  vas  allowed  to 
ased  in  the  house  for  ntnfl  days  after  a  dcatb,^  and  in  iat«r  times 
rery  fire  in  thr  F(<rMi:tn  Kmpiro  was  vxtinguiabud  in  the  interval 
etween  the  death  and  burial  uf  a  king." 

It  might  perhaps  be  thought  that  tbe  common  practice  of  /a»Hng 
fter  a  death  was  a  direct  oonaequeoce  of  this  difluae  of  fire ;  and  there 
facts  which  appear  at  first  sight  U>  show  that  it  was  sa  Thus  tbo 
Ibtnes^  though  they  ar«  not  allowed  to  cook  in  the  house  for  seven 
ays  after  a  drath,  are  not  prohibited  from  eatJng  food  which  has  been 
reparcd  elsewhere ;  indeed,  during  this  period  of  mourning  tlieir 
ts  arc  regularly  itupp!!<-d  by  their  m-igliboni.|  From  thia  it  would 
[^lear  that  tbe  prohibition  only  extendit  to  food  cooked  in  the  bouse 
I  monming.  Bnt  this  explanation  will  not  sait  the  Qerntao  eupersti- 
[on,  that  while  iho  passiDg-beJl  is  toUing  no  one  withio  bearing  lihould 
For  here  tba  prohibition  evidently  extends  to  all  the  food  in 
igliborltood.  The  key  to  the  Kolution  of  this  problem  will  pcr- 
bc  found  In  the  Samooii  uiiuge.^  We  are  told  that  in  Samoa, 
wbtio  a  dead  body  is  in  the  houwe,  no  food  ut  eaten  under  the  same 
oof ;  the  family  have  their  mealn  outside  or  in  another  housb  Tboae 
bo  attended  the  deceased  were  formerly  most  careful  not  to  handle 
ood,  and  for  days  were  fed  by  otbers  as  if  they  wore  helpless  infants." 
)ba«rvv  here,  firstJy,  that  the  objection  is  not  to  all  eating,  hut  only 

>  eating  under  tbe  same  roof  with  tbe  ditad  ;  and,  secondly,  that  thoK 
bo  have  been  in  contact  with  the  dead  may  eut  but  may  not  (ouch 

heir  food.  Kow,  considering  that  the  ghoat  could  be  cut,  burned, 
rowned,  bruised  with  stones,  and  squeesed  in  a  door  (for  it  is  a  rule 
Germany  not  to  slam  a  door  on  Saturday  for  fear  of  jamming  a 
bost),(  it  aocRks  not  unreasonable  to  suppose  that  a  ghost  euuld  be 

*  Splifd,  '■  BntolMb*  AluranundEundf,"  HI.  Pl  TOS. 

thMd,  ll,p.U»;  Jsme*  Logko,  "Tbe  ScottJib  Gael,"  D,  p.  S8T;  ForbM,  "Britiih 
kvoMb,"  p.  M. 

J  apleeid,  ibid.,  p.  T0«. 

"  Diodorai,  ivit.  e.  I  ti. 

I  Gr»j.  ■■  Chin.."  1,  pp.  887. 188.  Ct  Apulrfus,  "  McUtn.."  II,  c  H.  Blmllnrly  uaon; 
kn  Albaniuu  tXmn  a  no  «ookiiig  in  Uw  houw  for  three  (l>ji  after  •  death,  and  Ibu  fam- 
f  ii  fopponed  bj  Ibe  food  brouiihi  bj  triendd.     Hihn.  "  Albuiniiicbo  Stuilien,"  p.  101. 

>  anane  (be  Ojclaik^  Brent,  "  The  Crclado,"  p.  2S1. 
'■  W.  Sonatab  "  Tadtenbtslatlung,"  p.  IIB,    Sailar  auptntltlon  in  Kew  EuKlsod 

Foft-kiiv  Jonra^"  il,  p.  H). 

( Turner,  ••  NiMteai  Torm  in  Poljnosia,"  p.  StS ;  cf.  Tajiior. " (Jew  Zmluid,"  p.  168; 
Old  New  Z«alud,  br  •  lUeba  Uaori,"  p.  IMijy.;  BUla,  "raljnwiu  II«B«>rti)i<' t, 
40a. 

I  Wuttke,  9  TBI. 
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,Bndif  WB  malco  thii  rappoidUoii  Ti 
s  daw  to  Uto  origin  o(  faiAliig  ifter  •  doulu 
Tvfniand  from  eatiiif;  just  in  tkoM  rircnmstaaos  s  ' 
fidered  titst  tbej  mtg^ht  poatibly  in  eating  kaw 
This  anjipositioD  expLaini  whv,  m  long  m  the 
die  noornrTB  m%j  rat  oat«iJ«  of  the  bonae  ben 
czplshu  wbr  tho»o  who  bare  bo«n  in  contact  vitb 
not  yet  pnriiEied  tbemMlvog  (I  e.,  have  not  tm  plaead  a  bss 
tbemielra  and  tbe  ghoit)  are  uot  allowwl  to  tood  Ae  fad 
obriowl;  the  gbost  might  bo  dinging  to  tb«iD  and  ^Ui 
fcnH  from  tbeir  penon  to  the  food,  and  ao  «aS«ik. 

Tbii  theory  further  explains  the  ticnnan  vopcmitaaa 
abore,  that  no  one  n-ithln  hvaring  mart  eat  -wbi£t  tb« 
lolGng.  For  tfa«  paMing'bell  ia  ning  when  a  sool  b 
bat  timi!  from  ila  mortal  tabernacle,  and,  if  an]'  tme  ut ' 
hood  were  at  this  moment  to  eat,  who  knova  bnt  that  toa  i 
eU»e  on  the  pawing  sonl  ?  This  explanation  is  coafimcd ' 
paaion  nopcrstitioR  that  no  one  abould  sleep  whQe  tba 
loUng,  else  will  his  sleep  be  the  deep  of  death.*  Pat  iaKi 
langnge,  tbis  means  that,  as  the  boo]  qnita  tbe  body  is  d 
tibaiMcd  in  this,  its  temporary  ah«cnce,  to  fall  in  with  a  sod  dai  «i 
uking  it«  eternal  flight,  it  might,  pcrba|ML,  bv  coaxed  or  balMU 
aocotnpanying  it,  and  might  thun  uoiivcrt  what  had 
be  roen-ly  a  ramble,  into  a  jonmey  to  that  bourn  from  whidi 
eler  return*. 

All  tbiJ  time,  however,  Plutarch  has  been  waiting  for  hk  i 
but,  perhaps,  as  be  has  already  waited  two  thousand  yeara,  be  ' 
object  to  bo  kept  in  mepense  a  Tcry  little  longer.     For  tbe 
brCTily  in  what  remains,  I  will  omit  all  meolion  of  the 
uaageti  u|)An  a  compariiton  of  which  my  answer  ia  based,  and 
line  mvM'ir  to  staling  in  the  briefest  way  their  getienl  resalt.        

^Ve  have  seen  tbe  various  devices  which  tbe  ingenoity  of  onf 
man  stmrk  onl  for  the  purpose  of  giving  an  "  iron  weleone 
dead."    In  all  of  them,  however,  it  wan  pn-supiMjscd  that  tha 
waa  in  the  bands  of  tho  surriTors,  and  had  been  by  them 
buried  ;  that  was  tbe  firtt  and  most  essential  condition,  and,  if  U| 
not  fulfilled,  no  amount  of  seeondary  precautions  would  avaQ  Ui| 
the  ghost. 

Itut  what  happened  when  the  body  could  not  be  found,  as  \ 
man  died  at  oca  or  abroad?    Here  (he  all-important  qti 
What  could  1»<!  done  to  lay  the  wandering  ghostf    For 
would,  till  hb  body  waa  safe  under  the  aod,  and,  by  guppodtia 
body  was  not  to  bo  found.   Ttn!  osm  waa  a  difficult  one,  but  early  I 

•SoMUcniid.;  e(.  WDttke,  g  T3«.     In  ScaUftiul  ll  «»  an  old  ewiM 
8117 law  W  tlotfi  la  the  booM  «be»  ■  *kk  poivaii  n*  «i  Mm  j-atMed  tettf 
■■  Bodsl  Ulc  to  8eMl«iid,"  I.  p.  163). 
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ris  vqtuil  lo  Lu  He  buried  tho  miiwing  man  m  effigy,*  nixlt  according 
^to  all  tlie  laws  of  primitive  iogio,  an  effigy  is  crery  bil  aa  good  as  iu 
riginal.t  Therefore,  when  a  man  is  buried  in  effipy  with  all  dne  for- 
iity,  that  man  is  dmd  and  buried  beyond  a  donbt,  and  bis  ghost  is  J 
:  liarmleaa  as  it  is  in  lh<i  nature  of  gho«ts  Co  b«. 
But  it  oocuionally  )uipp<tnrd  that  this  buri»l  br  proxy  wax  prcmA- 1 
tare — tbai^  in  fact,  the  m&a  wan  not  really  de:id,  and,  if  be  came  homo 
in  pmton  and  |>oaitirely  declined  to  consider  himself  as  dead,  tlie  | 
(jaestion  naturally  arose,  Waa  be  atire,  or  waa  ho  dead  ?  It  vas  a  deli- 
cate question,  and  thfl  solution  was  ingenious.  Tbo  man  was  dead, 
certainly — thai  vm  past  praying  for.  But  then  ho  might  be  born 
again  ;  he  might  tuke  a  new  \vw«  of  life.  And  so  it  wok  ;  he  was  put 
out  to  Durae,  he  waa  drcMvd  in  long-clolbcs — in  shnrt,  lie  went  through 
Kli  the  stages  of  a  second  childhood.^  Bui,  before  be  waa  eligible  even 
for  this  pleasing  experience,  he  had  to  overooine  the  initial  diffionlly 
of  getting  into  bis  own  honiK>.  For  the  door  was  as  gho«t<proof  as 
firo  and  wnu-r  could  make  it,  and  he  was  a  ghost.  As  each,  he  bad  to 
do  as  ghoHta  do :  in  faet,  not  to  put  too  fine  a  point  on  it,  bo  had  to 
come  down  the  chimney.*  And  down  the  chimney  he  came— and  this 
is  an  English  answer  to  a  Itoman  question. — The  CoHlemjtorary  Ji«- 
vUw. 

^f   A  LIGHT  is  dcfini;d  by  two  qualities,  brightness  and  color. 

^  -i^  compArison  of  two  lights  of  the  same  color  can  bo  made  without 
the  OMifltanoe  of  our  eyes,  and  by  pbyaical  mcaiiH  alontt,  but  it  Is  im- 
poaaible  to  compare  different  colors  without  bringing  in  the  intervene 
tion  of  the  physiological  impression.  It  has  been  known  since  New- 
ton's experiments  that  white  light,  or,  to  be  more  precise,  the  light  of 
tlie  Bun,  is  formed  of  a  large  number  of  different  colors,  and  that  tho 
union  of  all  these  in  equal  proportion,  iicting  upon  tho  eye,  either 

f  *  The  pnMi«e  of  burfal  In  cOlffT  prorsiled  In  aociFiit  GreiKv,  Hexioo,  snil  ^moa,  and 
it  pfCTiili  to  ibit  d«r  in  modrm  (inv<x.  Albanin,  India,  nnd  Chin*.  Sw  CbnriUm,  It,  p. 
I;  B«Dcrg(l,*'NBliTc&aa.io(  lh«  P»oifio  Bute*,"  ii,  p.  BIB;  TaraCT,  ■■Simo<,''p.  ISO; 
C.  Wkduniutli,  "  Dm  jUw  GriDch«nUiiil  im  ncucm."  p.  I  la ;  Bnhn,  "  Alb*n(sin:b«  Slu- 
dlra,"pilM;  Konlcr  WUlEam^  "  Reiiglouii  Thoufil.t  Aai  Life  In  Indi.,"  p.  800;  Gr«j. 
"  Chfas."  I,  p.  M».  Compv*  Doolilllp,  "  SoHal  Ufo  o*  the  CUotae,'*  p.  I M :  Ap■llolu^ 
"ll«J«».,"l,c.  8i  Brmu,  "Tb*  Cidsdw,"  pp.  Sja,  SM;  Serriu*  on  Viigil,  "&L," 
»I,S6«. 

t  Far  Piidone*  SN  T>lM>t  •> RaHr  HtMgrr  of  UsaUiul,"  p.  lift  if^. 

t  PlW»fth,  "  ROBL  QlMW.,"  T. 

'  !tM  tba  paauRM  dt«d  la  no4a  **  10  p.  tit, 

I  Ad  uUruM  ticfcn  Ibe  Etojal  IiuiituiiiM)  ot  Oreat  Briuia.    Traiu1>l«<l  from  tba  , 
I  fw  "  Til*  PopuUr  Seiaam  U'wlhlj," 
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ily  one  color,  withoat  bd^ 

^1            scromp-ir   ' 

_^  ^^-  -»ple^ or  is  formo<]  of  differenl  | 

^1            be  mir 

1 

^1            eli^rrt'!' 

_^^rJ  eolora  provokes  only  one  n** 

H                All    ' 

.^aaw^  which  wo  may  obiaia  by  nil- ' 

^m            but,  pQrb»[> 

^^oCroM  are  notliing  but  mixlitrt* 

^1           object  to  1>- 

^  fea  podueed  by  two  nmpla  adM 

^1            brerity  lit 

.^i^BMtny,  if  we  iaoUto  thra  |^^ 

^1            usages 

.«.  «rh  as  particular  sbados  of  reS]^ 

^1            fine  ni\ 

i_Ml^  ibem  in  different  propoTlioiUi 

■           w. 

^^  >BsII  the  colore,    Artificial  colon^i 

^1             man 

.^^A  (rwn  Ok*  »p(<<-tnini,  may  be  tiiD-: 

H             dead." 

..  Viftg  infurmed  of  the  difftTfOM^^ 

^B            wu  in   1 

-kde  of  purple  or  of  ro«c,  for  *• 

^1           barict] :  '                   — 

^^^^^^  r%ial  in  a  simple  state.                   [ 

^1                  full.                     ^^ 

^1                ibo  gllo' 

*^^^^«ilH«  of  naturt>,  or  of  industry.    Aai 
■^.^mt  it  iF^nd»  UH  only  a  part  of  tM 

H                 Bdi 

,^  illaininniioR.     The  sorting  out  !■' 

^H           man  di' 

^  X  eolorcd  glaM^•H,  or  by  reflection, «' 

■           Whnl 

^^  ^  1*  Effraction,  as  in  the  wings  of  son* 

^1           would. 

^^■fc  we  sometimes  perceive  aroond  thij 

^B           body  11 

.  ^m  Aat  doi>«  not  reach  the  eye  bsvis^ 

H                        *&3C 

•  y^MkROl  direction.     Leaving  oat  tA^gk 

^B            nf  one ' 

^^ggtm,  we  perceive  that  object*  V^^ 
^^tm  ^f^T  *^"^w^  from  the  general  ligbM 

.^^^^__^ 

THE  PUTSIOLOOr  OF  COLORS.  685 

ing  tb«  tint  that  is  miiUiA  to  tht-ni,  und  Jin-Kent  very  difterviit  ajipvcU 
•ooording  to  tb«  idwIu  in  wliii-h  tliey  ara  lighted.  A  nxl  ribbon,  for 
example,  plaocd  aucoeBsit-ely  iu  the  different  colors  of  the  apectnun, 
ftppeon  bUok,  except  in  llie  red  region  ;  it  tlierefore  returns  by  refl«c- 
tioD  an  almost  bomogeoeouB  ligbt.  A  row  ribbon  appeani  rorj  un- 
eqnsUy  luminous  in  diflrrvnt  parts  of  the  8)>cvtruiu,  'l'h«  light  which 
it  reflects  is,  tbcroforo,  complvx. 

Wc  oiuy  auk,  then,  What  would  be  the  condition  of  nature  if  the 
ligbt  that  shiues  upon  ns  were  absolutely  honiogeneons  ?  Some  bodies 
would  absorb  it  completely,  and  would  appear  dark  like  black  relvet  ; 
others  n-ould  reflect  it  more  or  less  activvly,  and  would  Iiavo  a  com>- 
apocdinj;  degree  of  brillianey.  As  Ihcj*  vruuld  be  no  crit«rioii  fi>r  («oi»- 
parison,  tbo  eye  would  have  only  the  sensations  of  white,  black,  aiid 
tbo  intcrmvdiatA  ray*. 

PaMcal  said  that  nothing  better  cnabkd  him  to  comprehend  tlie 
pro)>ertied  of  the  air  than  what  took  place  where  there  was  none.  So, 
uothiD];  better  enables  ns  to  comprehend  the  properties  of  colors  than 
tbe  appearance  of  Uiu  worid  tuidcr  an  illumination  of  homogoneous 
light.  The  volatiltEatioii  of  a  itall  of  aoda  in  the  flame  of  a  Ruiuma 
bamer  almost  perfectly  fulfllU  this  condition.  With  cucli  a  light,  cloths 
dyed  iu  tbe  richest  colors  show  only  white,  black,  and  gray,  and  the 
art  of  painting  has  no  place. 

The  estimation  of  color  being  coonc<-t«d  with  tbe  impTession  pro- 
duced upon  the  retina,  it  is  readily  to  be  six-n  that  the  human  eye  will 
not  always  equally  well  perform  that  f  unclion.  The  different  points  of 
the  retina  are  not  alike  ready  to  appreciate  colora.  To  duttinguish  tlie 
details  of  an  object,  it  is  neoeasaty  to  direct  the  look  toward  it,  or,  in 
other  words,  to  produce  an  tDUge  upon  tbe  central  region  of  tlie 
retina,  where  tbo  acutencss  of  physiological  perception  is  much  tbe 
greatest.  Tbe  xamc  is  the  ease  for  colore.  \Vhcn  we  keep  the  took 
in  a  determined  direction,  and  put  a  colored  h<idy  in  the  visual  Geld 
in  aoch  a  way  that  it«  image  i»  proiIucc<I  Intcrally,  wo  remark  that  the 
notion  of  color  is  more  and  more  weakened  a*  we  remove  from  central 
rision,  and  disappears  at  the  limits  of  the  field.  But  the  most  impor> 
tant  fact  is,  that  in  the  different  views  the  colors  are  not  distingut^cd 
from  one  another  with  c<|ual  facility,  and  that  we  sometimes  come  to 
the  point  of  oonfoundiug  colon  which  really  seora  to  bo  most  discord- 
ant, a»  green  and  red.  The  discovery  of  this  particular  form  of  in- 
firmity is  due  to  Daltou,  who  was  very  fitixnigly  affected  by  it,  and 
who  carefully  analysed  the  errors  of  his  judgmenl.  Tliis  fault,  which 
remained  unperceiyed  for  so  long  a  time,  is  in  reality  quite  frequent 
About  ten  persons  in  a  hundred  make  mialakei  In  the  comparison  of 
eolon  marked  enough  to  be  detected  by  an  attentive  examination. 
Q«iiOTaUy  the  imperfection  is  not  accompanied  with  grave  inconven- 
iences, and  is  eorreoted  unconsciously  by  ihe  operation  of  habit,  tho 
noollectiou  of  objects,  and  the  judgments  of  others.     But  the  annoy- 
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tt  Cuf  BofB,  ibould  Ml 
TW  Preoeh  expe<litn», 
fid  F^MgD,  nude  ■  apecul  and;  d 
.    Th*  PWgiMi  language  hat  Una 
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c  when  it  u  not  too  gbu-ing.    Wh« 
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.^RBOolor*  only  as  ono  of  Katnre's  docon- 
«.«BA*ltoptDeiit  of  living;  beings  ia  CMT- 
.^t^  oMditions.  Without  doubt,  ligbt  sod 
j^m<it  Mtrmind,  and  tbe  moral  impreedoB 
,^K  fe«t  the  tmnHlntion  of  •  physiologtMl 
^iMbfancnta,  wticro  mental  dltorden  an 
.^^  l»pt  in  a  yellow  light,  whidi  Bocroi  to 
■  disposition,  and  to  promote  calmer 
:  of  soda  that  produces  this  rwult, 
t  tbe  cxtrvmo  blue  and  ml  rays  have 
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sortened  k>  «  to  canso  a  predominuice  of  the  rose  and  yellow 

riea. 
The  piTidilcetiun  of  uiimalu  for  particnlnr  colori)  in  not  lh«  rciaiilt 
an  arlii^to  preference.  If  tbo  Daphniad  ee«k  the  green  light  a»i]  tbe 
lilts  Cbr  ultra-violet,  it  is,  doubtleos,  because  they  find  better  oondi* 
iiani  of  eiistcnee  in  thcto.  Plantx  yivid  tbemsetves  more  coDveti- 
itly  to  studies  of  this  kind.  A  common  plant,  like  thoMt  we  have 
bitoally  under  o«r  eyc«,  inereaai'!*,  develops  itaelf  in  erery  quality. 
Ids  to  itJt  weight,  proiluces  leaves,  Sowers,  and  fruity  and  reH^jires, 
it  keeps  up  a  oomtant  exeliaiige  between  the  elementa  it  coiilainjt  uinl 
gaeos  of  the  aimoapherc.  llieee  different  acts  of  vegetable  life 
very  unequally  affected  by  the  varioM  luminous  or  calorific  radia- 
as.  Tbe  growth  of  plants,  by  tbo  elongation  and  multiplication  of 
,  takes  place  mo'tly  under  the  infltivncc  of  tbo  palorilie  rays,  and 
is  for  each  plant  a  preferred  temperature.  If  a  plant  ro^'ciTcs 
tt  only  from  one  aidci,  it  is  more  developed  on  (hat  side,  and  fomu 
Mourvc  in  tbe  opposite  direction.  This  is  the  phenomenon  of  thenno- 
^ropixm.  A  plant  grows  less  rapidly  in  the  tight  than  in  tbo  darkness, 
>ut  with  good  effect  on  iia  general  nutrition  and  transverse  develop- 
ncot.  Id  this  case  tbe  ililTcrvnt  colors  bare  a  very  marked  i^MJcific  no- 
ion.  With  a  good  liglii,  the  retarding  action,  initenHihIe  in  the  dullcr 
'ays,  exhibit*  a  fint  maximum  toward  the  rod  end,  a  minimum  in  the 
rsllow,  where  the  light  ia  most  intense,  and  a  grand  maximum  in  tlio 
■>let.  Tbe  rays  of  greater  wave-length  are,  therefore,  the  more 
Rtive  ones.  TTcnce  mullK  »  very  simple  e^cplanation  of  be1iotropi«m, 
)r  of  the  mHrk<-i]  Icnileiii'y  of  planlH  to  bond  toward  tbe  light.  ^Tben 
kplant  U  exiH»t-d  to  a  lateral  light,  the  illuminated  parts  lengthen  less 
■pldly  than  those  which  remain  in  the  shade,  and  the  plant  bends  its 
mtA  toward  the  light  We  are  able  to  go  still  further  into  tbe  meo-h- 
iDlsa)  of  nutrition.  Bf*iilr--«  the  Wi  of  w,iter  by  evaporation,  plants 
lave  two  kinds  of  respinition— one  which  is  continuous  day  and  uight, 
liwDgagtng  earlranic  acid,  a  kind  of  combustion  correlative  with  life 
uid  quite  analogous  to  the  respiration  of  animals  ;  and  tbo  other  intor- 
nittent,  and  taking  place  only  in  the  light,  the  result  of  which  is  to 
Arrow  from  the  carbonic  acid  of  tbe  atmosphere  t!ie  carbon  from 
ffBioh  the  plant  makes  sugar  and  wood,  and  to  disengage  oxygon. 
rUe  coloring- matter  of  the  leaves,  chlorophyl,  plays  the  principal 
pMl  iu  tbi*  nutritive  respiration.  \»w,  chturophyt  b.is  to  be  made 
Irvt,  and  then  to  peKorm  ita  respii^tory  functions  ;  and  in  this,  again, 
different  colors  act  very  unequally. 

If  we  examine  the  formation  of  chlorophyl  In  tbe  plant  with  a 
lerste  light,  we  shall  find  that  it  lakea  place  through  the  whole 
rut  of  the  «)lar  spectrum,  Tery  weakly  in  the  infra-r<-d,  reaching  a 
Eimutu  in  tbe  deep  yellow,  and  undergoing  a  regular  diminution  to 
ultra-violet.  The  curve  of  this  action  tabes  a  direction  analo- 
.  to  that  which  Fraunbofer  has  given  for  tbe  distribution  of  Ituni- 
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Ligbt,  then,  is  an  inexhangtiMo  nource  from  which  living  beings 
'_  obtain  euergy  untU'r  nil  form*  luxl  in  tJ»e  nunt  uiiforcfcvn  conditions  ; 
or,  as  lavoiiiier  lias  Haid,  wc  might  believe  prophetically,  coDKidtTiDg 
the  time  when  he  spoke :  ''  OrgaDization,  f«oiing,  spontAneouH  move* 
mcnt,  an<l  life  exist  only  it  the  iiarface  of  thu  eartii,  and  in  places  ex- 
poned  to  the  lightv  Wo  might  siiy  tlial  ilio  fable  of  the  loroli  of  Pro- 
metheus vras  tbo  cxprvKxion  uf  a  pliiloftuphical  tjuth  th^  did  not  exciipo 
the  ancients.  Without  light,  nature  would  be  bereft  of  life,  dead,  in- 
aiumat«.  A  beneficent  God  in  giving  light  has  spread  organisation, 
ng,  and  thought  over  the  surface  of  the  earth.'* 


SKETCH  OF  DR.  GUSTAV  NACHTIGAL. 

I  name  of  Dr.  Gnatav  yachtigal  is  associated  with  some  of  tho 
inoflt  arduous  aehievemonts  of  African  m>«arch,  u-htcli  were  also 
'  not  of  inferior  importance ;  and  in  tlie  laitt  year  of  his  life  be  was 
prominent,  sa  the  ileHignated  servant  of  his  Government,  in  those 
transactions  which  liad  for  tlicir  object  the  establishment  of  German 
ooIonicH  and  influence  at  oomniandiDg  positions  in  the  "  Dark  Con- 
tinent." 

Dr.  Xaohtigal  was  bom  on  the  33d  of  February,  18^,  at  Eich- 
atadt,  near  SUindal,  in  the  former  Pnusian  province  of  Altmark, 
where  his  father  wan  a  clergyman.  He  lost  his  father  at  an  early  age, 
and  tho  burden  of  the  Kupiwrt  of  bimnelf  and  his  little  sister,  as  be 
used  afterw.ird  t^  relate  with  grateful  admimtion  of  her  heroic  devo* 
tion,  fell  liard  upon  hiN  poor  widowed  mother.  Having  rweiTcd  the 
usual  primary  education  and  completed  his  courso  at  the  gymnasium, 
he  studied  medicine  at  the  schools  in  Berlin,  Halle,  WUrzburg,  and 
Qreifswald.  At  the  last  place  he  was  a  pupil  of  the  famous  pathol- 
ogist lo'iemeyer,  and  contracted  from  him,  as  he  afterward  told  a 
friend,  mncb  of  his  enthusiasm  for  science.  He  receivMl  his  doetor^s 
dvgrea  here  in  the  fall  of  18."»r,  passed  the  state  examination  during  the 
eosaing  winlcr,  and  was  appointed  under-physician  to  the  thirtieth 
infantry  regiment,  which  was  stationed  at  Cologne.  In  1859,  he  was 
promoted  to  be  assistant-sui^^n  of  the  thirty-third  regiment,  also  in 
Cologne.  Two  years  later,  when  hi-  rrnyired  lii*  forlongh  from  ai-tive 
servii-e,  bis  mperiors  could  say  of  him;  "  A  tltoroughly  sctentificully 
taught  pbysician,  Nachtigal  is  full  of  energy,  and  shows  great  devo- 
tion lo  his  profession.  His  quiet  «>lf-pos»ession,  and  his  clear  under^ 
standing,  together  with  great  lact  in  demeanor,  attest  that  be  is 
peeatiarly  well  fitted  to  the  higher  positions  of  the  military  medical 

ric«." 

In  IdQS,  having  been  attaclced  with  a  disease  of  the  lungs,  which 
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tbe  North-Germ  nil  climate  proinin*-!!  only  to  Bggrarale,  Nscht: 
eompotlrd  to  Mfk  a  lotlJer  &tiiuM]ibero  in  tbe  souili,  Mid  rctnc 
Algiers,  and  afterward  lo  TunU,  where  he  found  a  lacrsttve  pr 
and  obtained  a  knowledge  of  the  Arabic  langna^^e,  and  of  thai 
nen  and  cnstoniii  of  tbe  pooplc,  that  provi-d  useful  to  him 
futnre  cxplontioD*.      At  Tunis  be  b«CMne    phyeician   to  tbe 
whom  ho  accompanied  upon  a  campaign  agaiuAt  Kome  of  liif 
liuua  subjects. 

Tovard  the  rad  of  ISfiS  Gcrltard  Rofalfa  came  to  Tripoli, . 
with  a  commission  by  the  King  of  Pnima  to  dispatch  an 
of  prrwntH  lo  Siiltnn  Omar,  of  Bomoo,  in  aclcnowlMigmrDt 
lMMpitali(,v  be  had  givi'U  and  tbe  valaable  M^rvivi-H  he  hod  tei 
to  Ibe  Genaan  traTcIers  Ilarth,  Vogel,  Overweg,  Von  Bcnmuura,] 
Kohlfs,  who  bad  at  various  times  visited  his  capital,  nnd  in  rctor 
a  ei I Tcr- mounted  baroess  wbicb  be  had  s4-nl  to  hia  SlajcMtr. 
Williani  wu  Kcnding,  in  response  to  these  favoni,  a  line  coltecti 
European  manufactured  good*,  a  throne-chair,  and  a  portrait  of 
&eir.  llie  occatiion  of  thii  Ti«(  waa  tbe  decisive  point  in  Nachtig 
life.  liohlfs  foond  in  him  just  tbe  man  to  carry  the  giff«  lo 
destination,  and  he,  the  choice  having  bc«n  approved  by  Bi> 
htfl  Tri]io1i,  with  bis  caravan  of  eight  camels,  on  the  li^th  of  Feb 
1809,  on  hbi  long  southern  j<MU-Dcy,  traveling  nnder  the  name  of] 
ESendL  llie  first  fttopplng-{dacc  was  at  Moorxook,  the  capital  el  1 
ann,  where  Nachtigal  found  that  the  conntry  beyond  was  in  m  ■■ 
Heltlcd  a  condition,  and  the  roads  were  eo  infected,  that  it  wndd 
futile  to  attempt  to  continue  tbe  joumej'  at  that  time.  I*ral 
year  would  have  to  pass  befora  be  could  go  on.  He  would  not 
Mly,  and  ho  resolvct)  to  use  the  occasion  to  make  an  cxcnraion  la  I 
highland  country  of  Tibesti,  southeast  of  Fezxan,  tho  ancient  land 
the  Troglodytes,  or  cave-dwellers,  which  hwl  long  rxciird  lh«  int«l 
of  European  travelers,  but  which  no  one  Iiad  ever  boun  able  to  i 
Its  people,  the  Tibbu,  bad  the  wont  reputation  for  robbery  and  XrtiA 
cry  of  all  the  Africans.  Xacbtigal  attempted  and  made  the  jouwj 
from  wbicb  nil  others  bad  shmnk.  lie  was  nnnggled  accmlly  inw 
the  country  by  bia  guides,  llie  party  lost  their  way  ai>d  waadoi^ 
for  many  days  through  the  desert  without  food  or  water, 
Dcjir  approach  to  death  by  thirst.  Tills,  as  a  Clerrnan  biogra^dieri 
fKTrilwN  it,  condcnxing  from  yacbligat's  OVD  account,  in  the  iaidu| 
summer  in  the  bunting  wilderness,  where  two  days  witbont 
meant  death.  Amid  stones  and  sand,  thiongfa  barrvn  ravinrn  : 
rocks,  marched  the  travelers,  their  parched  tongues  cleaving  t 
mouths,  and  the  half  skin  of  water  which  they  still  bad  ha>iii);  ta) 
fice  for  ten  persons.  Tlie  guide  went  upon  a  knoll  lij  Inak 
while  tbe  rest  of  the  party  huug  anxiously  npon  his  eyes  a*  he  ao^ 
hia  report,  *'  None  yet,"  Tlie  exhausted  camels  lay  down,  and  Sb<4o- 
gal  by  tbo  lida  of  one  of  them,  to  die,  while  tbe  Mobaram«daa  BtfniA 


SKETCH  OF  DB.  OUSTAV  XACBTIOAL.  695 


,yed  to  be  n!ceivc<l  into  p«rgulicc.  At  Inst  a  for  Tibbiu  uttacbr<I 
ibe  oaxavan  8uciC(^'(1<.hI  townril  I'vi'iihij^  in  getting  »onie  wut4-r  and 
mv4mI  llie  l!vt«of  (h«  party.  Such  •hah  hia  luauoerof  catering  tbia 
forbidding  Uod,  while  the  aavftgo  inhabiCauts  rt-gardcd  him  with  sus- 
picious hostility,  believing  that  no  good,  only  eril,  could  be  in  bia  io- 
tontion.  Xacbti^l  bought  the  protection  of  one  of  tlte  cliiof*  at  the 
expense  of  all  lie  had,  and  wa.i  nblv  (o  tmvtl  over  tlio  country  un4 
stay  a  month  U  the  ciiq>iuJ.  'fheiK.'«  ho  Kturnt-d,  without  guide  or 
bexrit,  with  Maat  provinion  of  food  and  a  water-bag  slung  over  bis 
■houldcn,  and  reachod  Moonook,  ltt«rally  naked,  at  the  end  of  October. 
He  van  able,  in  the  spring  of  1870,  to  resume  his  journey  to  Uomoo, 
with  tbe  pret«nt8,  which  bad  remained  at  Hloorxook  while  be  was  in 
llbeati.  H«  reached  Kaka,  tlw  capital  of  Bomoo,  on  the  6tb  of  June, 
and  wa^  received  by  Sultan  Omar  with  a  hospitality  which  would  have 
been  as  marked  had  be  brought  no  gifts,  aud  with  many  eicpressiona 
of  appreciation  of  the  presents.  His  mission  bcr«  having  been  ful- 
filled!, he  availeil  himself  of  the  friendship  of  the  Sultnn  to  makv  a 
journey  of  vzphinition  to  BorkQ,  Kancw,  and  Bagirmi,  on  Lake  (Jhad. 
Ue  vpenl  a  wretclied  life  uf  nine  montbit  among  highwaymen,  but  was 
able  to  aoconipUAh  much  for  wieuce.  Ue  showed  that  the  Itahr-el- 
bazul  is  an  oallel  from  Lake  Chad  to  the  noribeast  during  llic  rainy 
iBson,  and  made  the  acquaintance  of  the  ^outheru  Tifabu,  among  whose 
cm  rrlativcM  lie  had  faced  so  many  dangers  a  few  months  before. 
Sultan  Omar  would  not  allow  him  to  go  to  Wadai,  east  of  Bomoo, 
for  it  was  too  dangercnm  a  land  ;  but  he  readily  gave  him  a  letter  to 
the  Sultan  of  Baginni,  in  the  tM>uth,  although  a  war  wait  then  raging 
there.  With  a  hundred  and  fifty  Slaria-Tbereiui  thalera,  which  he 
borrowed  from  a  Tripolitan  merchant  on  a  note  for  double  the  amount, 
he  bought  gnod«  and  fitted  out  a  caravan,  and  started  on  his  joumef 
early  iu  1872.  lie  wa»  well  receive<l  by  the  Sultan,  but  came  very 
near  beiug  debarred  intercourse  with  the  court  on  a  ([uestion  of  cere- 
mony. Kvery  oue  who  sought  auilienoe  with  hi*  MiijeKty  had  to  come 
barefooted.  Nachtigal  waa  williug  to  take  off  his  shoes,  but  insisted 
on  keeping  his  stockings  on.  There  was  considerable  dbcuasion  over 
tlie  matter,  but  the  traveler  carried  hia  point  and  introduced  a  novelty 
at  the  court,  for  no  omi  there  bad  ever  seen  a  man  in  stockings  before. 
The  Sultan  waa  about  to  start  on  a  cani{)aign  agninttt  a  rival  obief, 
and  Nachtigal  embraced  the  opportunity  to  go  with  him  and  see  a 
country  which  had  not  been  explored.  The  gain  to  science  waa  pur- 
chased at  great  expense  in  the  witnee«ini;  of  cruelties,  without  power 
lo  protect  i^ainKt  them,  inflicted  upon  all  advenaries  who  came  in  the 
way,  and  others — murders,  tortnre,  capture  of  slaves,  and  baritaiitics 
indescriitable.  In  one  of  the  battles  Nachtigal  waa  in  great  peril  dur- 
ing a  lempomry  rout  of  the  Sultan's  forces,  from  which  they  after- 
ward recovered,  and  for  which  they  paid  their  customary  vengeance. 
lYet  he  was  able  to  render  aomc  aid  to  humanity  by  surgical  treatment 
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of  the  wounded.  Mid  b«  diii  wliut  lie  could ;  bat  a  large  proporlioDdf 
the  «aM!i,  bavui]{  received  wouuiU  iu  their  vital  [mu-I«,  wtn>  |>iit  re- 
covery. tUving  lakvn  lii<  k-avo  of  lite  &uli:ui  of  Bsf^inni,  Naehii^il, 
sofferinf;  a  |>art  of  itii!  timu  from  feicr,  niatle  lii^  way  thran^ti  i 
floudi'd  iToiintry,  iu  ultioh  he  had  to  wade  or  awim  the  riTcT«  niiil4i 
h«  had  bcforti  craned  almoM  dry,  b«ck  to  Knka,  in  Bomoo,  wbtnlw 
BDJoyHl  aDother  hospitable  leception  from  Sultan  Omar. 

Nachtigal  neit  (ind«rtook,  iu  the  fKc-e  of  what  wm  considered  u- 
trrme  danger,  to  visit  Wodiii.  on  the  eastern  Aide  of  Lake  ChxiL  II 
waa  a  country  of  very  bad  repute.  The  only  Kuro|>ean  who  had  enr 
rvac-hed  it,  Kduard  Vok«I,  bad  l>ccn  put  to  death  by  the  command  of 
the  Saltan  in  1<s^0-  MoriU  von  Iti^imiann,  who  had  been  sont  out  to 
leara  Vogd's  fate,  had  been  murdered  on  the  borders  of  the  land.  It 
took  mucli  conmge  even  to  think  of  a  Journey  tbcre,  but  Naehti;^ 
bftd  hope  in  the  fact  that  a  new  Sultan,  a  more  inletligeDt  man  (Iud 
hi*  pr^eccwors,  had  como  into  power.  lie  proceeded  c*ation«ly,  b 
doubt  as  to  wliut  kind  of  a  reception  he  mif^ht  expect,  but  gradually 
found  the  way  cleared,  iind  wiut  finally  mlmittod  to  an  audioocv  from 
wbiob  ho  came  away  with  a  aatbfaetion  he  could  not,  lie  said  in  a  Ifi* 
l#f  to  a  friend,  fully  eiprcAs.  "  I  found  Sultan  Ali  the  most  iatdii-  ' 
gent  prince  that  reignu  in  all  the  Soudan,  and  waa  charmed  with  tin 
bieodly  greeting  be  gave  me.  This  wa«  all  the  more  remarkable,  )*■ 
eaoM,  H  I  knew,  lie  had  at  first  hesitated  to  receive  me,  and  wu  imI 
■t  all  glad  that  I  had  come,"  The  murxler  of  Vogel,  eighteen  yeui 
before,  had  been  forgotten  by  mont  of  the  people,  and  the  search  (tf 
the  papers  he  left  watt  fruitlcaa. 

Nachtigal  had  by  this  time  become  quite  cxhaasted  with  liii  fin 
jaara  of  arduons  tmvol  and  dangers,  and  early  in  1ST4  started  honM- 
ward.  He  went  through  Oarfoor  to  Eordofnn,  when>.  meeting  the 
Egyptian  garrison,  he  aImo«t  fell  ait  though  be  were  in  Europe.  Klie- 
dtve  Ismail  sent  a  steamer  to  bring  him  to  Cairo,  and  waa  the  first  to 
receive  him  there.  He  stayed  a  year  in  Cairo  to  recover  a  degrte  (^ 
Iwallb.  and  then  proeccdod  to  Berlin,  where  he  intended  to  make  hil 
boaa«L 

Elere  he  at  once  SMumcd  an  active  pooition  among  (be  scientifia 
men  intvmted  in  the  promotion  of  geographical  rv«carch.  He  wM' 
elected  fresident  o(  the  German-Afriean  Society  ;  wa*  e*>nsulied  by 
the  King  of  tlio  Belgians  in  the  proceedings  that  have  led  to  the' 
formation  of  the  Congo  Ktntr,  and  was  a  most  us«fnl  member  of  the 
Executive  Committee  of  the  "  AMKociatiou  Internationale  ArricaiDe''K 
ttd  waa  for  lhre«  years  in  succession  elected  President  of  tho  Gvnnaa 
■■  Geeelbdkaf t  fUr  Krdlcundc,"  and  was  its  representative  at  the  latef^ 
natf*™!*  Coogremca  in  Paris  in  187fi  and  1S7>$,  and  in  Venice  in  IdSlt' 
The  l^aris  Oeographioal  Society  voteil  him  it-<i  golden  niMlal,  and  ih^ 
ether  dndlar  societies  of  tho  world  gave  him  medals  or  di|>loniaa<| 
totoT.     lie  dwelt  in  Berlin  till  1683,  bosily  engaged  most  of  thi 
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time  in  porfotming  ihe  duties  of  bis  sci«iitiflc  coimaigsions,  and  in  pra- 
Ipsring  the  oarrativo  of  his  travels,  bis  great  work,  "Sahara  und  Sn- 
fdan,"  or  "  Eip«riences  of  Six Ycam  of  Travtl  in  Africji  "  of  which  llio 
first  Tolame  w!m  pnbluhcd  in  1hT9,  and  the  sveond,  bringing  up  tli« 
•t4>ry  to  bis  <!eparturo  from  Bagirmi,  in  1S81  ;  wbi1«  the  third  is  nn* 
finislicd.  In  1SS2  Germany  needed  a  diplomatic  representative  in 
Tunis ;  Dr.  NscbtiKal  was  eboecD  a«  tbi*  ino«t  ituitublc  man  in  the 
nation  to  fill  the  position.  After  remaining  there  tbr«H:  yi-an  as  ron> 
su)-gv<nrTal,  a  more  imjiorlant  duty  ft-'ll  upon  bim^^so  by  the  desig- 
nation of  tilt!  great  Cbanoellor  of  the  Kmpiro— that  of  going  to  tlic 
went  coast  of  Africa  to  ^luperiotend  the  planting  of  the  German  colo- 

rnies  in  the  Togo  conotry  and  the  C^ameroont.  This  waa  in  Itlay,  1884. 
lie  was  there  attacked  by  tbe  fever  wbicb  itecms  to  be  tliu  inevitable 
doom  of  all  white  men  who  ulay  long  on  the  Huitioa  coast.  To  get  him 
away,  if  powiibli-,  from  this  HC4>urgt-,  lie  was  put  upon  tbe  Uernuui  eor- 
TPttc  )f  Dve  and  sent  to  sea.  On  board  this  vessel,  a  few  miles  oat 
from  Cape  Palmas,  be  died  on  tbe  SOtb  of  April  of  tbig  year.  Uis 
body  was  brought  ashore  and  baried  at  Capo  Palmaa. 

■  Dr.  Nachtigal,  eay*  one  of  bis  German  biographer*,  was  one  of  the 
"atrong  and  enlbuHiustlc  roprvtu^ntutivi'n  of  German  learning,  uniting 
with  complete  devotion  to  science  a  heart  warmly  inspired  with  the 
idea  of  spreading  abroad  the  power  and  civilisation  of  the  Fatherland  ; 
and  he  regarded  it  an  object  of  life  to  press  forward  into  nnexplored 
lands  and  over  to  be  adding  new  object*  to  scientific  cognixancc" 

■  With  Nachtigal,"  «ay»  Dr.  Karl  Mailer,  in  "  Die  Natur,"  "  has 
away  one  of  the  brigbteat  stars  of  the  literatnre  of  travel ;  a 
^inan  who,  treading  in  the  footsteps  of  a  IWth,  was,  like  bim,  so  happy 
u  to  como  back  and  vontnhnte  no  little  in  his  turn  to  oar  knowledge 
|of  Central  Africa,  .  .  .  With  fifty-one  years  upon  hira,  he  still  bore 
the  (expectancy  of  a  longer  Itfft,  even  though  the  old  chest-disease  he 
bad  suffered  from  at  home  bad  not  entirely  pained  away.    For  wo  bad 
learner)  to  know  and  rstoem  him  all  tbe  more  highly  beeauitc  in  spite 
,of  bia  discaiw  bo  was  uniong  tbe  moat  active  and  most  lively.    Uis 
at«,"  Dr.  Mailer  adds,  *'  U  a  sad  answer  from  West  African  Nature  to 
colon  t): in g  ambitions." 
Everything  living,  said  bis  friend  Dr.  Paul  GdRxfeblt,  in  a  memo- 
rial address,  "seemed  to  aroase  his  sympathy.     Ilia  love  for  animals 
waa  particularly  touching.     I  can  hardly  avoid  a  sorrowful  langb  to- 
day when  I  ibink  of  bis  cnntractv<l  houRO  in  Berlin,  which  he  shared 
•  with  a  parrot  and  three  little  dogs  aa  companiona  having  eqnal  rights. 
.  .  .  What  lo  others  seemed  a  legitimate  hnntcr'a  shot,  to  him,  who 
biniself  had  barely  a  bold  on  life,  was  murder.    It  is  well  known 
that  Nachtigal,  during  the  wbolo  course  of  bis  travels  never  fired  a 
^   gan.     Tlie  fact  points  out  one  of  his  strong  characteristtct*.     It  shows 
■|bat  neither  necessity  nor  fearful  peril,  such  as  be  was  exposed  to  in 
^■Itaglrmi,  could  disturb  tbe  delicat«  striogiag  of  bis  souL" 
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JLUUL  «AVIOAno!t. 

Sllt:  Tliavriurot  ik«  pat**  ■"  U>«  Julf 
llODthtj'  on  auikl  aRvlfptloa  In  oilaiiilj 
Mild  !■  BM  prfdMom  «>(  wiMPHi.  aad  Mill 
be  U  moA  1o»  Magdno,  u  it  totm*  va  mt. 
BtaUMIh*  csfihijmrat  of  a  sew  motor,  ibe 
noMl  FtMwIi  MperiBCKU  b*i«  Hoom- 
lilbhitd  aMMng  not  iano  boforc.  U  anjr- 
Uiing,  Afj  hat*  •mphki^Hid  ib«  difficultioi 
Ioih;  mropatii  bj  •JtmiuuU,  xtiliuut  bt- 
•wwiag  an  iols  of  anything  raluablu  toward 
Ibeir  MlKliea. 

An  tnmiUMW  p^-bax  I*  toiplojrcd  to  en- 
MOMcF  MmMphmc  Tartinnnr.  aad  then  to 
onMoQM  Ihai  mMaiieD  a  inotl*o  pos«r  I* 
««ipl0T«d.  It  b  tb«  old  ««;.  On*  vtiuld 
tlilaJt  that  effort  wtiiild  >lop  ia  tU*  diriKtlaii. 
It  *MM*  lo  be  u  infalDkiMii  limJUr  to  Ike 
"  peipemal-aiotkiii "  craic.  jimt  m  pcnfataM 
and  JuH  ai  bopelea*. 

A*  loDK  at  atnotptieiio  raciMAnw  on 
an;  tort  of  a  gai-tng  It  M  mucli  Kr<at«r 
tiiaa  tlio  power  den-loped  bjr  anjr  linowa 
motor  it  i*  capable  ot  oarrylBg,  the  tailt  of 
uaklBg  a  practkal  alr-traretlnff  micblno  !• 
■a  ImpoMdhta  ono. 

Il  i«  Iha  biiiBoiiag-bird  protCM,  ud 
eotcM  unfitted  to  nao'a  u*e.  Whj  sot  uj 
the  albatraeaorconder  ntetbodiVberacMv- 
Itf  h  the  moth*  power,  all  actlta  nieAaa- 
fan  faeJi^  iH*neM«d  with,  and  (Iwim  and 
poiUeB  brouslu  lalo  pramiMsee  aa  the 
lautora  of  ioeoceer    Betpeotfallr, 

L  Ljun*ana. 
n  tFiBuB  Atmrt,   I 


now  TiiK  LocrsT  UT»  mi  toaa. 

DiLin  Sm:  During  Ibe  ap^mraiMe  of 
Ibe  «i>.^lcd  MionKwn-Tmr  "  locuM  "  (Ci- 
tada  ayUuIaCHM)  at  Uiie  place  in  IMS.  Ibe 
commosl;  acofptud  aoixiunt  el  iIm  manner 


I  bi  whicb  lb«  fcBale  dcpiMlinl  kn  1 
Ibe  i*i;^  or  ircw  hicliMlnl  ilia  *ian 
■  tnoartme  indf  loo  waa  tnado  h 
.  below  the  plac*  when'  tlie  tgsi  < 
,  Itcd,  CBUslne  tbe  iwig  to  break  e 
br  ib«  barb  aoAj.      Tbia  was  np 
Krvc  an  bajNiitant  paqMne  to  1 
of  tlw  *SP^  ">d  waa  ttnnleil  1 

\  ablu  eiUbJtion  of  kuibaet  nfi ^ 

tbe  latcet.    Tbe  fact  tbai  Ibe  whole  1 
!  bteaine  (kowo  aiili  uchJ  iwiga 
I  i^re  oslor  tn  the  4>lataneat.     Bat, 
I  caTEtullf  oUerrcd  the  pe«cew  dorf 
I  preaMt  appeanaee.  It  U  rorr  1 
^  btvaklBg  a  anUesinl,  and  dbd 
tgjp,  ntbe*  thas  pimedliaied 
dal.     No  ladikui  U  mtdr,  other  IbM 
In  wlilcb  lliu  CCL11  are  placed.     (Mj  1 
part  of  Ibe  tnigv  bicdi,  tsd  ihi?  ■ 
anj  rt^aritj  aa  l«  tbe  place  of  fn 
Another  cnonooiu  ftaiMnenl^j 
frcqwstlf  sudc,  !■  tlat  tbe 
bi  parallel  furtwwa.    The  ise 
wood  are  V.>baptdL  Waning  I 
•nail  bet*  ihroii^  Ibe  balk  at 
tbe  V.    Tbe  t«n«wa  ar*  nadi 
tbe  baidat  part  of  tbe 
placed  In  ibo  botiom,  and  Ml 
•red  wlib  the  hevdPce  Sbera  1 
Aiphced  in  makins  (he 
alta<faed  at  one  end.    The  fortn  1 
oifies  aetis*  10  he  ita*  to  tto 
pladag  Ibe  ttgr  Id  eoUd  wood.  ■ 
fiih.    In  a  anmbte  of  inMaane  when  ik 
Rtditon    had    aceMmlaih 
ptib,  the  temw  waa  left  iseomp 
eggt  were  defKoftcd. 

Ai  mar  be  euptNiHid,  oeip 
teadtd  with  greal  labor  ea  ih 
female.    Eaeb  ibnut  at  the  ■ 
quirce  a  levtee  aad  pralaa^ed  1 
(luraw,  Judfjing  b;  tbe  siiadNr  1 
Bber*,  nuM  require  fiea    iwi 
fortj  thnwa  1  aiid  eaefc  romale  1 
aepamie  (iirrora.       Ulinu*  R,  FtiMU. 
Vblu*  Seaiae^  Obw,  •/<*•«  t,  IU& 
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scisirog  vxMsvs  ntMAtuurr. 
(^Elil^Om  bta  tbe  moral  •entimcnt  of 
O  tbe  dTltiie))  TiwM  rwelteJ  wt  •»- 
Tero  a  ahock  m  it  bs»  doDo  in  mnDOOlloa 
with  the  t»i-el*tlan«  ithicli  a  promiaeDt 
LotidoD  neriqMpcrbu  mndc,  vltliln  tbo 
lut  ooufle  of  noatlie,  »( tbe  grom  •nd 


tohamAB  rieea  prnetidod  hi  the  1 
Be  of  tbe  Uriiixh  Fjnpltv.    One  a(| 
«(mM  reainrM  In  tbe  com  I*  tbe  I 
(hat  tho  eaomiltleis   reterred  lu 
boMi  eiommllti.'d,  ka  bj  the  "ilr      _ 
ibo  population."  a«  ibat  arprwitm  * 
eoamotilj  nail*>«lt>od,  Imi  by 
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Mid  Boobl  station.  "  a«nil»- 
"  Q)  ot  ediKXtioD  ((Bvu  Uio  mark ! ) 
laUnre  hxn  employed,  aDnu*!ly.  in 
eorrajiduii   of  fonuU>  youth  anil 

lUbood,  mnia  LliAt  would  liat«  «f- 
dcMBt  luaiDtonaDca  to  namberi 

poor  fnmiUr*.  Men  vliote  own  con- 
iliuo  of  lifH  liud  b««n  mado  la  every 
way  dMirabl*,  ro  briu  nmnvf  conlil  bc- 
<!o!npU*h  Uiat  olijucl,  li«v«  foHDd  noih- 
iBj!  beiur  to  <1«  tluia  to  •tnploy  tbeir 
mcaoa  in  Nprvoding  mora)  contoKiua 
■ml  dorffnction  among  the  faiaillM  ot 
ibe  poor.  H«n  vbo  bout  tlw  namo  of 
BagBtliincn  liave  ibooctit  U  noc  be- 
ti««tti  them  to  trado  in  the  wrals  ud 
bodi««  ot  nnfortU9at«  uLildren.  Eoj^ 
laad|  aa  a  nation,  otriick  tl>o  mnnHrlan 
tma  tli«  handii  of  bur  ii«gru  alurt* 
orerdfly  ye«raa;^;  but  eom*  Ennlisb- 
maa  to-day,  belonging  to  tiie  raoitt  fa- 
rored  aoolal  daat,  do  not  li«sitato  to 
prseticA,  npoa  woakerineinbeni  of  tb«ir 
own  raoa,  citaOM  wone  than  thom 
wliidi  undo  (inrory  a  biMinf!  ami  an 
abotnioatiun  among  lli«  civilLb-il  rum 
of  uankiBd. 

It  i«  noedleaa.  bovev er,  to  dw«II  ftir- 
tb«r  on  tfa«  factH.  Wor<l»  can  but  feebly 
oxprcM  Uie  <faiuu«  Bad  Ijorrur  tbut  tli«y 
la*otve.  Wliat  ire  may  do  with  ad- 
vsatkgv  i«  10  eoDMder  wti«ocu  (uob 
orila  (priag.  Mid  what  la  their  raoat 
dfeetwl  nmody. 

Aa  raganla  the  uobnppy  rlctlni?  of 
tli«  rich  mau'a  in»t,  tWro  ia  lui  vco- 
aomic  ade  to  tbe  probloiu  which  ia 
donbtleaa  dlfficnll  to  deal  with.  That 
tho  preaaoM  of  life  diould  be  lo  hard 
npoB  •ouei  aa  to  render  the  path  of 
virtue  »n«  almott  inipouible  to  truad, 
u  in  iLwIf  an  etil  of  the  first  ni«Rni- 
t»d«,  aad  oao  wbi«h  a  muni  fully  d«- 
T«lop«d  eeenonio  aelunce  mnsi  aome 
it/f  gr^pplo  with.  Tli«  dforti  at  pr«4- 
int  being  raade,  niHlor  ih«  enidnnca  ot 
purely  aentimeotol  impulse,  to  pro- 
ids  Ituprored  dvolllnp  for  the  poor, 
■Dit  in  other  ways  to  force  on  th<fn 
higher  modee  of  livlnx.  wo  do  not,  we 
Kiaat  ooofeaa,  regard  aa  rvry  liopoful. 
b  to  aeldooi  that  the  *t*to  saooewdi  In 


paying  Peter  without  robhiDg  Panl.  or 
in  oluiint!  the  door  to  oou  rooiol  abtuw 
without  ojieolng  it  10  anoiber  and  per- 
chance a  itrcotor.  The  oconomio  prob- 
ieiu,  boMUver,  la  not  the  uoty  one  to 
CJ.>n>i4or,  nor  i*  it  p«Tlin{M  tbo  mnxt  im- 
portant. Tbe  Mlucntiuaal  problem  du- 
manda  e<)oal  and  more  immoiliiitu  atten- 
tion, Rimiiig  that  tbo  knowledge  neoe«> 
nary  for  it«  Mlutiun  i«  lniin«diat«ly 
arailable.  Aa  every  one  i*  aware,  a 
vaal  amount  ha.*  been  done  fur  papular 
odncatloa  in  England  within  the  last 
fifteen  your*;  yet  it  la  prociK'ly  the 
chill) nra  who  bare  been  growinif  up 
daring  tbe  loit  (iftuvn  yeont  who  ore 
famlahlng  prey  tit  the  "MinotAiir*" 
and  utfacr  neouDilrclii  of  tho  mctropolia. 
Th«  theory  of  «iale  education  ia  that 
the  state  i*  bound  to  soo  that  itp  jure> 
nile  meaiben  do  uot  grow  up  ignorant, 
and,  M  a  re^nlt  of  ignorance,  prone  to 
vice.  It  n  ulsa  hold  that  Ihe  atalo  owe* 
tttoeveryyoutlifuldtiteniofuruiiilihiiii 
or  lier  with  luch  eleiiionts  of  «dn<'ation 
&%  may  bu  niwdtd  to  (it  them  for  employ- 
nu'nt»  rp<|nirinaal:nowledttoof  reading 
mid  writing.  From  tho  hitter  point  of 
view  reading  and  writing  are  looked 
upon  in  tho  light  of  tnoU ;  hnt  why  the 
state  ahould  b«  rcciuin-d  to  fiirniuli  men- 
tal tooU  mthor  than  material  ones — to 
furniiib  the  ohilJ'n  bond  with  tbo  muUi- 
pliratton-table,  but  nut  tu  provide  his 
handi  wilh  Rnw.  axo,  or  hammer — has 
never,  to  our  iniad,  boon  ontiri-ly  evi- 
dent. It  aoems  to  ds  that  if  tbe  state 
is  to  educnt«,  tbo  whole  itrnin  nnd  MtreM 
of  ita  effort  should  bu  to  produce  good 
eitisens ;  not  to  fit  Ilii*  boy  for  n  eooat- 
ing-bonw  or  that  girl  for  a  pontlon  aa 
''*alee*lsdy,"biit  to  impurt  to  hot  b  Ihat 
knowledge  and  iinbitc  both  with  tbono 
principle  that  luake  for  the  right  order- 
ing of  life  and  for  the  good  of  ao<:1ety. 
Tbe  muItlpIiontlon-tHble  and  tbe  rul«s 
of  gmmmtf  may  be  found  valnable  oida 
10  these  all-Important  objecia — w«  do 
not  any  they  am  not — but  wo  inslit  that 
tliey  should  be  looked  upon  and  treated 
aa  meaaa  always,  as  ends  never ;  and  as 
means  to  00  other  olt)ccts  than  the  oiMT 
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neoUoood.  It  *boald  bo  ilUliadl.T  dd- 
danlooil  Aud  (xintiDiikll:!  r«(>MUd  that 
til*  staU  bu  notliinf  to  do  with  lhi«  or 

thit  m%j  b«  B  matt*r  of  coiupelilion ; 
that  tbe  odIjt  "mioomn"  (be  >tat«  ooii 
uulwtalie  to  prcpm  as;  on«  for  i<  Iba 
■DOOMt  of  gtMMl  ooadoot  vid  of  aooikl 
■difitttloa. 

Nnv  it  i*  ovidtnl  tb^t  if  State  nlu- 
cfttlon  w«K  donlut«d  hj  tliLs  tdea.  tl 
wootd  b»n  to  tJMarDo  an  MMntiiUl? 
wWntlfio  ebanwter.  For  Um  condtict 
of  lifo,  wbu  i(  wutod  i*  not  acoom- 
plUun«nt  of  any  klod  «bKt«ver,  tut 
kBOwl»df;a  of  wliat  lif«  M  ami  n  acixM) 
of  ila  raolltiM.  A  lru«  «lucaiion  will, 
lli«r«ri>r«,  flod  lt«  baab  in  tli«  lain  of 
lift) — plijraico],  intvUectaul,  oud  morti 
— and  will  aim  si  bringing  cnch  Indl- 
vidunJ  fa«u  to  favo  with  tbo  gr«at  r«> 
alillve  u|ioD  wblch  happliww  depends. 
From  anoh  on  education  all  blae  praderj 
wonld  be  baiiiclied.  Ko  child  wonld  b« 
allowed  to  KTOW  up  in  an  ijtDOTanoe 
which  might  expose  It  to  the  i^^rcst 
pbfsloal  peril*;  on  Iho  eontrarj,  ibo 
wa;  of  plijiicnl  utivatloa  irouM  be 
doarl;  and  plslnl;  indlnatcd,  and  tlie 
pMili  of  evvr;  kiud  which  wait  upoD 
vlolelioD*  nt  kw  wuold  be  faithfully 
AZfalbiled.  The  obletf  Impreseloii,  bow- 
o*er,  woald  he  prodocod  by  th«  con- 
•tant  rcffTcnro  of  itll  iiutmciion  to  the 
grand  aim  of  promotln);  lulegritj,  puri- 
tj,  ud  barmoDjr  of  life,  En-rj  branch 
of  kodwlcdj^  would  be  ccoialderod  and 
tTMted  in  ita  h«am|i  upon  thU  aim. 
Bad  not,  w  is  now  gcuiTiiItT  the  case, 
in  its  bearinK  npon  indiTidual  •qccom 
In  the  <M>fapcUli(in  of  life.  "  Do  to  and 
ao,"childrva  are  now  told,  "and  jon 
will  risa  to  ponitinn*  of  diatlnolloa  id 
aocicty."  Tf4,  iirui-id«d  otbwa  fall  to 
act  with  ciiutil  wiidom;  bnt,  tappodog 
oil  to  ooQiluct  thetiuclve*  wlauly  and 
well,  whrro  in  the  dittiuetion  to  eone 
from  r  No  doiiht  it  iiia.T  safelj  b*  pre- 
dicted that  all  will  not ;  hut  U  It  well  to 
Msume  ihii  In  the  appesl"  wc  mnko  to 
the  yonng.  and  in  lo  accustmii  ihein  to 
tlioU{[ht  of  pTofltlu^;  b;  the  cirorn  or 


wuakncM  of  ot  hont  t  Tlie  edocatw,  et 
hold,  ahoold  n*e  only  MKb  DMdorf 
appeal  aa  an  applioable  to  «Jli  nti 
procnbe  of  eoiiiMaco,  of  dMtlnMiat,<f 
wealth,  of  power,  in  not  appllnbii  *> 
all,  but  oalr  to  a  few.  To  all  It  Mr 
be  nid :  **  I>o  w  and  co,  and  jroin  lib 
will  net  npuB  eoUd  fuundatiow;  J» 
will  be  a  faealtliftil  aad  helpful  nuaW 
<if  eoeiety,  and,  wbntcveT  ;onr  M  ii 
life  may  be.  jov  will  bave  an  niari 
fund  of  bappincaa  and  aalf-rapaei  Oat 
will  be  eecare  agalait  all  fickdtaat. 
Uoreover,  the  world  b  »o  oimstliiJUd 
thni  joo  ctia  00*  give  wiiboot  »c•^ 
ing,  and  whatever  joa  aow  (ur  otiitn 
joo  will  Niap  the  MBia  yonnclt." 

We  h«li«T«  thai  wen  eta^ 
dominnted  by  (1mm  M<M|  tat  Vf 
one  mull)  parpoae  wo  hat*  tadloM 
lb*  remit  would  mmu  be  aeta  m  qohfc- 
ened  tnlelllcMicea  aad  inprond  di»- 
poaltioDe:  and  at  leaet  the  ffm  If 
noranoe  would  b«  nonored  Khkh  il 
preaent  Is  anawcrable  fur  ao  larp  *> 
amoaot  o(  Jnvonile  depravity. 

There  Is,  boweeef,  nnolber  aiynt 
to  tbo  ijneatmi  witli  wlilch  we  ai«  no* 
•peHally  cODceracd.  What  ahall  bej 
aaid  of  the"odiM!atioa"uf  thi<nitticf 
wealth  and  iMonre,  who  &id  tliDir  M^i- 
Mt  pItuKtare  In  the  moot  ciiminol  nl  I 
rutblew  furuia  of  virel  ThcM  mO' 
have  piuMid  through  ptihtic  odiooU,^ 
ptTcbanco  through  oniveraitica;  tonK 
are  mm!  to  bo  doctor*  of  medielaifj 
othen  l«  be  omiiMOt  at  the  bar  or  <ial 
the  bench  ;  ond  aomo  ev<Mi  to  mett  0*, 
BTcry  of  the  Church,  In  wliat  uLap* 
cau  life  havo  been  prcucntod  tv  tudli 
meat  TliM  Moae  can  the;  ever  liarl 
gained  of  the  organie  unity  of  mkim^^ 
What  reepeot  can  they  ever  have  bMH 
tfliijthi  for  tlie  l«mpl«  of  thtar  bedle^ 
or  tor  the  cardinal  iaatitutca  of  natuf^ 
andofMcietyl  Wlut  resuni  furolliert 
can  ever  hare  been  imulratcd  epd^ 
Ibeni  vbcn  they  tbinlc  that  matufO^ 
atiino  for  the  uiU'r  dcgr*datii>n  et.l 
fcllow-rrcntiire  I  Surely  it  la  llnM  I 
cry  alond  and  if  are  not,  when  nea 
paasfor  "edooated"  to  wboca  thani 


Snti  nf  k  tnic  •oieooo  of  life  arc 
9WD.  and  who,  with  all  ifaeir  lit- 
,  profewionnl,  nnil  aooial  acquire- 
t,  ar«  willing  to  dowRd  in  tlivir 
,  pnMic«  to  tbe  lowMt  dffitlii  of 

iufiuiir.  TUiok  of  tbe  two  tlilug*— 
"vHiii-aibn"  iikI  briital,  morcilM*  tie* 
— ^iD£  huod  in  biuid  I  Alul  It  is  not 
educaiioa;  It  Is  tlitt  wr«toh«d,  *0|>hls- 
ticnl  vnat^nag  of  iioGoinpli«bin«Dt» 
which  DMrpa  tb*  oanio  of  edncatioo. 
It  niaj  cmbraco— in  tlw  caao  of  medi- 
cal nwd  most  friiibnii^«  — a  certain 
amooBt  of  nciontiflo  iMtruetJoa;  but 
what  it  luck*  it  ibo  troe  acio^tifle  uraip 
of  )i(o  AJt  a  wbolo.  We  am  no  faiutical 
t>oli«Tor*  in  tii«  mr)n{(  elficacf  of  a  lit- 
tle Hmalterine.  our  or«n  of  tnach  iipe- 
olal  knowM^  of  phyalca  and  olieioia- 
trf;  bnt  w«  ore  Srin  b«li«vara  In  tho 
moralliiDj;  effecta  of  a  true  philonopbr 
of  life,  Mipportoil  and  illustrated  by 
conalant  rcAnooe  to  Terifiable  faetiL 
AH  KiMMa  are  bat  parta  of  ooo  great 
•eience,  and  ibo  bigfacut  (iiDction  of 
unlrerml  aclence  is  to  teach  us  how  to 
lire.  The  ttalo,  in  no  far  «a  it  onder- 
takea  (o  fit  tlie  j«*iog  for  "  poiitiuni  in 
Uro,"  nets  npon  tbe  old  fopblMical  idea 
of  eduotUon  aa  a  tl>ing  of  ai^ofimpliiih- 
mraU  dedgned  to  promotK  itidividiial 
•aeeeae.  Such  education  mn  nut  of 
Itaetf  baro  any  tBorallzing  ell'i-ot,  aiit] 
inaj  bave  a  demaralianft.  Tl>«  rhnoKQ 
that  Is  needed  Is  to  abanduo  that  viow, 
and  to  make  education  a  preparation 
for  life  In  tbe  broadest  senac  Wbotlior 
tho  atalo  can  adopt  tbe  latter  prlnoipte, 
and  bring  it«  tewJiing  up  to  tbo  proper 
leret,  remain*  to  be  seea.  It  it  can 
not,  !u  condi-mniitioD  ie  dafloitlTel? 
pronoonccd,  for  no  otiier  eoDci-plion  of 
•dacotion  will  meet  th«  reqatrenmnte 
tii«  future. 
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TBS  arvDT  OF  rACra. 
Tbk  Bubjecl  of  Hluraiioa  Iim  been 
from  moDT  poiata  of  view,  bat 
re  do  not  know  liial  it  I'uo  be  more 
nfitablj  considered  tlian  In  its  bearing 
ID  tbe  power  of  recogniciog  and  deal- 
big  wlUi  facto.    TUe  educated  man,  m- 


III 


curding  to  onr  cooccplioii,  t*  be  who 
knowsafHOt  when  he  see*  It  and  kuowi 
wliHt  to  do  with  It.  Tbe  «dgoflti3d  tubu 
is  Ibe  mnn  wliti  ban  an  inctinet  for  fnrtx, 
who  »earcbi>H  for  them  aa  for  liiddi-u 
trauarf,  and,  hnring  got  Iboni,  knows 
bow  to  «et  tbeoi  In  logical  and  lumi- 
noua  order.  It  U  tbo  non  who  knoWi 
aDd  feebs  tliut  facts  make  up  Llie  vtrj 
bnnkbono  of  bumnn  life  and  of  every- 
thing else,  and  that  lo  iguuro  thvio,  or 
to  plav  fa*t  and  loo«e  witli  iheio,  is 
siiuply  t<i  cuurt  failure  nod  lona. 

I'tie  lrue/<wf  corresponda  with  ttje 
true  idta  ;  mid  tlie  man  of  facta  Ik  there- 
fore a  man  of  Ideaa.  He  cuiistuiiily 
Kcckit  to  M!o  the  relation*  of  tbingfi,  and 
oul;  when  he  dlsoenia  relatione  doea  be 
feel  biniMlf  to  be  is  tbe  prownce  of 
faet*.  To  have  no  appetite  for  core- 
Inled  factslsianDiitiolecomeaalohaTa 
I  nn  appetit*  for  tdate-peacilE.  "Rrad- 
I  grind"  la  not  the  type  of  llie  iuhb  of 
!  facta:  he  Is  rather  the  tjpo  of  a  man 
wbodoi-n  not  know  what  a  fact  is,  who 
Is  all  unconscious  that  onr  knowled^-e 
in  regard  to  ntiytbing  bna  to  ronnd  itM-lf 
to  some  coiuiileieuexi  uud  sj'iuuietry 
ticforo  wo  cnn  claim  to  poHU'H  facta. 
A  true  fact  is  uliviug'.  not  ademl,  tblnff; 
nnil  it  prorea  that  it  I*  alive  bj  boarinx 
fruit:  it  produeee  sumeibiug,  and,  like 
windom,  ii  Is  jnstifled  of  Its  children. 

What  we  hawe  in  »iew,  howt-vi-r,  on 
the  pr««ent  occasion  is,  not  to  pronotinco 
a  ouloginm  on  facta — after  all,  tboj  can 
take  pretty  good  car*  of  themseli'ea — 
bnt  to  draw  attention  to  the  extent  to 
which,  in  apita  of  all  that  hn*  bron  dono 
for  "  edoenlicm,"  an  innhility  to  disrcm 
anil  do  jtititico  lo  facls  still  prvvHils  in 
tbo  worlcL  A*k  any  jntollig^^I  bnxini^* 
man  what  Ui«  chief  trotible  bi  that  ho 
enooanters  anions  l^employja,  or  what 
it  b  that  impaira  the  uMfalQCM  of  moat 
of  tbom;  and  he  will  tell  jou,  not  in 
•o  many  word*,  hut  in  sobatancc,  tbal 
It  b  iliear  i[iiperfeot  nppreheniiicin  of 
facte,  and  ooniequMit  inability  lo  draw 
conoliisiuuii  that  curnmon  scdm  itself 
dictate*.  Tie  will  say,  petlupa,  "Out 
of  a  acoro  of  moo  I  can  tail 
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.•  ilka*  M  ttriak  tliat 

i>  RMtdlr  ft  manor  o( 

-*  luck  "  «'■«  NKaiiul 

-Incli."  Is  ibe  whale 

miliT  «C  Mtna  ncti :  it  data  wA 

■am  avftbUgi  but  h  doaa  irlial  b 

^Hac  C»  peraoriM  tit  tlmr  di: 

ihaiB  todbpcoae  wU 

V«  mar  aar  in  jtai 

ib«*  s  a  tsUl  diqwwhiaci  In 

t  K»  rwagniaa  £ae<a,  not  to  r*"*^ 

-aa  tfMags  are  voren  logetliLT  id  iti* 

MiU  of  lav.  Mid   Hint  naUiiDf 

wImDj  «Bt  of  relaiiuu  t«  u; 

i&iay.      ThU  ia  ilia  toidnKf 

It  •Jiould  b«  tli«  cbief  ubjtct  of 

to  conbat    Wliat  vo  »<juu« 

Li»>to  ll  lo  )iQi)d  u|>  in  (b«  mitul,  lltllt 

'•»  -Utlri  t>nt  witli  BD4l«vlKtiDf[  parjiM, 

:•  balitf  that  tl]hi$»  hanp  togrtto, 

ml  Aat  llie  liiuhMas  of  lL«  loleDMt  ii 

<>  £MOvar  tlia  Uw*  or  priudpW  ti 

'.-««  aaaoclalkin.    Vr«  abuaUl  Uach  tliil 

.m  b  order  in  tlM  ua'ivvrK,  wliidi 

.I'jald  and  luiul — anloH  our  livMiK 

kc  marred  by  failure— be  wpeaW 

V  bf  a  wrtaia  onlcr  in  oar  tl 

flr»  itioold  U«cli  OB  every        

•aii  arlUi  erory  poHubla  variety  ot  Q 
intralioii,  tliat  nuiliing  «m  l>e  dent 
•  ^y  or  well  tliat  b  not  ddiw  npoa 
itatem:  ll>at  rnndotn  word*  are**io: 
1^  rtndoo)  tboufihu  are  vbId;  ibit 
•a  naotol  effort  u  worth  anything  Uiit 
t»  not  dumluAted  by  tuine  dtar  p(^ 
pMN  and  tbat  docn  not  ontiec*  UhKji 
wtlh  provioualy  a«iuir«d  knowl«d(tk    \ 
Wo  find  onrsolToa  here  faca  lo  fM' 
■  klh  ilie  principle  of  etolution.  Ktf^- 
hitioo  means  anylhio^  it  nxaaa  ttai 
^u^    aaUyortLennivotw:  Umeonilbeeaa*! 
^■h  •A    uraclloDotapaUialufig  which  thongU^ 
f    <«o  iraTfl  from  the  Infiiiltclj 
1.)    tlw  iiifiniuly  great,  from  forma 
'  1*'.  dogree  of  aim  pi  icily  to  furnit 
!Nj;be«tdegTCtfo(«oiDpl«iUy;  itm»ii%' 
finally,  the  blending  of  *ntt}Mt  and  oh 
jeet  In  one  an-ombraeing  aynUicdl 
Wdl,  Uita,  acconlins  to  th«  mtMan 
onr  opportnnlties,  U  what  we  ba*e  t 
■niias    tMcli  10  the  young.    It  will  be 


.LtiflH 


Ic 


1  uioiig[«; 

DltlKUll 


^^cnoirledgeil  that  intdligoDco  ia  odI; 
uiniiilB(«d  by  th*  p«ro«ptIon  of  e«n«rkl 
jHrtntih^  or,  in  otbcr  worib,  of  Uff, 
^fithbA  a^o  ar«  tbo  peat  /ittU  of  Ui« 
-  nnircrw;  but  Ui«  otijoct  in  e^iicatl»a 
hhiMiM  (lUtiDoUy  he  to  nbuir  tlmt  Ihintfi 
odI^  axUt  In  rolatioa  to  one  AQuilier, 
I  tod  tliiU  tiling  out  at  rclstion  ant  vir- 
tnsll/  »b(  4if«xit<mee.  Lqi  a  nmn — to 
take  na  Ulnntration — Intr^nco  ur«l«- 
rant  matUv  loto  liia  arsnmoDt:  that 
inait«r  rvlaiivol*  to  tli«  object  of  tL« 
argwiMni  haa  do  exintcoco.  Tho  coao 
b  QTen  worte;  for,  In  tho  place  wbera 
it  in  found,  mieh  nutUr  1>  a  bordan  aod 
knaimico;  wo  must  put  a  miotia-iiiKn 
befora  it.  Ku«r,  »  t«ncher  who  Is  thor- 
oa^tj  imhuvd  wiih  tlwae  idea*,  atid 
wbo  nriibor  rnjiardi  nor  accepts  anj- 
thing  t»  t»rk  thai  dou  not  aliuur  prnjc- 
reMhiihacoropivb«tision<^thein,  irill, 
with  an  iDf«nor  asbject,  accouiplieh 
b«ttcr  r«4ulia  itian  uiotber  man  Kill 
who,  with  a  lRlp<^rior  lotjoot,  oontiinta 
khntcU  wild  [uuru  pvrioautnT-j  rnvthmlii. 
Tba  reaaon  why  tli«  teaching  of  wicooo 
haa  so  oftM  b««ii  oomparnliraljr  barren 
la  that  it  Imu  not  bo«s  broadly  taught, 
and  boi  not,  th«n>forn,  swnkoD«<l  tha 
ime  BciwtlHc  tpirlt.  Tbv  teaton  why 
bBgaafo-itailica  haT«  »omctiiueft  ap- 
paarid  1a  prod'ic«  naprrinr  iiit«llciCtiinl 
reanlt*  i«  tli«t  ihey  buve,  in  tln-ao  unitcii. 
bam  taagbt  by  earocne  mon  wh'.>,  hj 
HM  of  tbeir  own  eitemiira  culture, 
have  eonnootcd  tbuM  aHJiliM  with  wide 
u«ae  of  llt«ralar«  nad  hbtury,  nnd  lo 
obtwoed  a  mfflcicDt  Aeld  (or  the  lllua- 
Iration  of  taw;  in  utlicr  word*,  fur  ihe 
preaenlation  of  tiMir  aubjuci  iu  a  udea- 
lilk  manner.  SetMut,  is  the  tru«  Kane, 
la  Tbidlcat«d  aa  miMh  bj  *uccc«t  ia  tho 
ODO  eaao  n  by  fsilora  In  Iho  uttwr. 

Tlib  b  a  iiutt«r,  it  ia  ocodloa*  to  saj. 
to  whld)  too  Diooh  atlcnUofl  can  not 
ba^vcB.  The  wboleprofpreaaofaoai^- 
tr  dcfieoda  bjniii  tbu  intidliftcnoa  of  itj> 
in«int>»n>.  But  bt«Ulx»nce  Is  furmvd 
In  tli»  eculicr  year*  of  tifo;  tbo  hsbil 
of  taklt3<t  roUooal  vlewa,  aoit  of  bving 
aUre  to  iIm  t«aahiiifi  of  Mporianoe,  la 
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ono  wliirh,  If  out  Mignirtil  wliUb  the 
Iniellect  \a  ireiAi,  will  probably  never 
he  acquired  nt  all.  Wo  woald  therefore 
ori^e  upon  all  «'boar«  iotereatod  in  ttie 
education  of  Iho  yeong  to  icn  ti>  it,  aa 
fur  as  lliuy  poMlhly  cuu,  llial  by  edutfc. 
lion  1»  UDdtfr«tond  the  dcvelopmpnt  of 
the  habit  of  aevkiiig  the  truu  reluliuuH 
of  tbiiij^  and  of  conceiving  of  human 
life  a*  a  li«twork  of  rektioai.  Lot  ua 
buuidb  from  education  tltts  unrelated 
word,  the  unrelated  tlioojjht;  Ivt  na 
prui'ued  Hucording  to  llio  |ir!nci|]le  of 
evolution,  linking  ilep  with  *tep,  while 
tendiiif;  ulwuyii  lo  a  lil^'ber  uulty  ;  and 
th«  in  toll  eel  uol  progrcnt  of  tho  riieo 
will  ]>rDa(.>ed  with  ull  the  rapidity  thai 
ia  dMirahle  or  poMiblc. 

LITERARY  NOTICES. 

SciKrrtnc  CoiTou  *int  oniia  Eioat*.  By 
Joniu  PARODin  UooEi.  IJ..  D.,  I'rotRtfi. 
or  of  ChemiMfy  and  lliovralot.7  In  lliir- 
iird  Colleee.  Second  ediiion,  with  ad- 
dltiona.  Xew  York :  0.  Applciun  &  Co. 
I'p.a»3.    Price,  Jl. 

Wi  had  c*ri'[idly  rcuil  the  flriil  cdilien 
of  thil  volumv  of  ciaayi,,  nAA  Imvo  Bon  ro- 
reed  It  In  iU  cipnudcd  term  wUh  rcnnHod 
I>lea«ur«.  Tlivre  are  bul  Fu«  vck-uliliv  wril' 
«ra  no  irained  in  Iho  skilltul  use  of  Ku(;lii>b 
u  ftottatot  Cooke.  Aildc  (rem  the  vilue 
and  laiitmctlTonta*  nf  llicir  eonlonu,  hi* 
MMjs  aie  *  (reul  to  all  whu  ajiprnriale 
cleiiiaou,  vigor,  and  pr«ciiion  la  itylo, 
whilo  jol  the  ndminiblo  cippoaign  i»  kept 
■ubordinato  to  Inlciix'  nni!  itoif[hty  tliuiigliL 
The  work,  boweror,  i*  In  bo  malnli  pi-iicd 
an  1  oontributien  to  the  great  odiicjiiiuDul 
iriuTtment  of  our  lime,  which  aimi  to  give 
latter  rcoogDltlnn  to  ■donee  In  our  higher 
■cbcmMof  Rtudy.  Thin  niw  edition  mnM 
be  taken  ta  repmcntiiig  with  a  high  de- 
gn«  of  BU^onlT  tho  braid  and  lolid  elainia 
of  icIoQiiSo  edaoatlon.  It  do«  nol  doal 
with  ihe  ■iibjaet  tfdmlcallT,  or  fomislly,  or 
eion  ijvlonwticilly.  itul  It  limply  a  colloo- 
tiou  o{  tm^Tt  "  writtcD  for  apeeiul  0M»- 
■leua  wllheut  nfeivnea  t«  each  other,"  but 
■n  havlag  a  btaria);  open  one  Rubjoct.  vilh 
which  the  aathor  haa  been  tang  occiiplc-l 
bolb  aa  • 
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or  tvo  who  Mm  b«  lnMl«d  t«  pnl  ihnt 
Mid  that  U>«*tb«r."  W*II."paUlii|cUiBt 
Rnd  (list  togMlicr"  Himiil;  niMU  men- 
Ullj  TMOnnMng  &  fad  lad  puretlviiiK 
it*  ilfBiticwiM;  It  i*  not  tiio  wiciiM 
of  biglo  that  la  re<|Qire<J  In  tftrf-i^ 
alFaint :  it  i*  iIm  (myuHj  or  habit  of  aato- 
bf  main  poiata  and  boUing  iliesi  a> 
long  M  nifty  bo  naeMMir.  Tlia  tnU.i 
ait|>eri«r  man,  tlio  nun  who  oounta,  1* 
li«  who  I*  thoe  able  to  iak«  a  gri|i  of 
tAiuf*,  of  that  which  w  anbrtanlial,  tI- 
tal,  peninMit,  organic, 

t^elf'tDtcmit  t««U|>]K»Ml  tobaoRKHt 
■liani«a«r  of  the  mealal  bmlliea;  but 
nothing  ia  cummooer  than  lo  find  fui  - 
pie  tgooriog  Ui«  wrj  fnct>  on  ■> '     i 
th<tr  happincM  clileflf  dvfKoda.      i    < 
livQ  nccordJDK  to  (be  iinpiiW  atui  )i  i 
ot  tlie  nioiDeot,  in  a  kind  of  ilin,    i 
od,  inconaoqa«tit  fosliloo.     T1i«,t  do  ti' ' 
kiww  Ihe  great  facl«  of  Sf«:  oii')  " 
troth  tliat  llielr  lift-,  aa  a  wbolo,  . 
prewnt  a  txTtala  organto   unlti, 
•hould  llieD  itBftf  bvf«fn«  a  gnun 
baanieT«r  been  revealed  to  til' 
li  a  nan  who  la  "  all  oat  of  •- 
wanta  diange,  he  aa7«;  iJw  da*!' ' 
monotonT  of  bta  exbrteDoo  In  Li  ii> 
htm.    He  can  not  undeninod  )>•■■ 
ia  that  he  ahontd  have  to  I-' 
ranoing  to  the  doctor  and  <]i 
•eir  w)lb  tontre  and  altemti 
likM  to  throw  the  hlanie  < 
atnnoM:  behkcatolliir.' 
thing  nij:'aNdt>iu  or  ni  K 
rpocbl  in  hi'  odw:  tbo  la>i 
wants  to  bear  if  that  f>rc<l»«M 
ditioD  is  due  to  Ibo  n<';.- 
important  focti  of  li(>' 
elian<«,  abo,  of  hb  mnr,  * 

wfllin^l;  lcnd«  htoiwlf  i  ' 

of  the  qiinck ;  but  a  *'ui- 1 
tlie  Koiifral  prindplw  11)' 
ture  worka  b  dowIm  t>i 
d'>«ii  not  like  to  tLt' 
allied  are  Irrevouii 
ooanM  by  wliMi  ; 
obtained  laoneor<i: 
law  for  the  future. 

We  aee  nibrtai>'ii''>- 
dition  of  mind  \a  • 


lKUi!ne«i  oaT' 
Iln  bkua  K- 
workl  ■•  '" 
and  thai 

naa  w<K 


liiii 

Uh'F 

Kill 

Ibu'. 

Irot) 


•■•a-r,  hImii 

•ttaln 
' '  br  lb* 
-rd*s  of  the 
•cogniaM  ilwt  itti 
ibMOogh  «M;e(l 
"  Memtnm  dMy  eMMkI 
Mtactlott  twi»c«n  hbWmI 
Uv  fonntf 
oinoteaaf  1 
-r  •  dbclplBa  ti 

llaifRMU   of  BIM 

a>  jniccaa  of  indtpoadort  I 
■»  M^  boUi  in 

:>o>ik»— Uie  t««dltka  of  > 

■it  little  «onbi  vhBiikl 

■«  «MMlM  of  ibe  mM  apoa  tkl 

-    tf  KiMwe— the  aadmiliilta  <f] 

-v  Inw  •  real  knovledgt— b  At  ] 

■anhlp  of  ttitvc*,  and  the  I 

MotaleuHiTaiioa.  Pnifo 

-miiuAntT  thai  Iha'coln 

■  >  broedrr  coweptkK, 

.  DM*  nr<«d  and  a  < 

.  •aoiaj:,  IbHi  <an  be  obtained  I 

■^*«  umiy  ot  Innpiagr  and  i 

«^  taNM*  Mianot  bu  for  Ha  i 

■^  ■(  natitnt,  and  the  whole  i 

umn»  and  i**  En  tbe  mUn  «f  j 
^aa  Ufc  I*  carried  oo. 

wbuaioca  Amet  or 
OUqaeof  the  Beaca  of  Candutt 
Mb    Of  JoMiAn    Rar<%  n. 
«ntMf  Ib  Philaeoiih.v  In  Han 
hfa    Bouoa :  Houghton,  UilUia  . 
I>4M.    Price.  «2. 

b  Ibe  i«et  of  a  iqMcn  of  pbiloM)^  1^ 

•  FwrWr  njt,  thai  It  muii  b«  *■  reaQnml.* 

>a  U  Dr.  IIo}Yp'a  T«rk   entUtfd  W  lUl 

■<4,  tor  H   U   uwtouhtKdl?  en  ablf  "  na> 

oJ'  tyitcm.     ttn  hu  nlttra  ut  1eii1«- 

-drtit   uid   mggrattve  boot,  lirdj  ta^ 

.^40Uf  ia  Mij'lp,  aed  whteh  li  «<rlLbi  m  be 

r-reHntM  by  ihoM  who  Lute  a  tn*i(  ftf 

^urby*lual  iMjuiilM. 

la  hli  prvrace  tbc  author  deMrflxe  lU 

•-rt  butm   than    wa   nn  :    »  TIib  bfM 

irhci  the  bad*  of  a  eriteni  of  phUonphj^ 

luio  a|>pt]ibg  Ibe  prindplaa  ot  thit  ijn 
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I  eo  ttiAiitm  pcotilam*.    Tbo  torn  uid 
r  ot  (be  tramnoti  dcptod  upooi  the  >»■ 
at  tlia«  Uttor  problcnu  ib^mtdTto, 
L  an  sM  n«b  u  •  *j«teni  of  philoMpb;, 
I  •ol«lj  for  iu  OKU  Mk«,  woald  be 
I  to  lake;    The  nljpou*  jirablvtmi  haTc 
I  elMMn  ittt  tbc  pmenl  tivij  bvcaiuc 
thR]^  flrM  div*c  Ihe  auihor  In  philovoph;, 
btOMie  tlif7,  of  oil  human   iatcnsU, 
I  our  bwt  tf cfU  and  our  utiuMt  lof- 
itj." 

It  MflfDH,  Ihcrvbr*,  that  our  author  wta 

lo  ptiUowtph;  bj  (Ouic  tan  of  n>lt(- 

diaquUt  or   pcrplcillj.     Wc  (pitlior 

001  ohal  folloin  thai  b*  had  loal  hi*  faith, 

■ai  Iraiful  at  lo«ln){  It,  and  ornt  to  phU 

pliw  relief.    What  he  fouDd  It  I*  tho 

of  Ih*  book  to  Icll,  but  It  li  nidrna; 

rarj  dUtcrcat  (ram  thai  vhlch 

L  bft  faliD  at  flnl.    Uc  M71 :  "  Am  ho  hai 

I  «eaaMelloB  *ilh  uijr  (bible  rctig- 

ij,  ind  00  sort  ol  dc(li«  for  anjr 

iwaneetlmi,  be  nn  not  be  cipccied  t» 

lU  apologr  for  a  popuUr  crc«d.     TU« 

I  biudc  frackl.t,  but  not  (or  the 

''•f  pfwroklus  a  quarrel,  and  with  all 

KccrcDoe  for  the  faith  of  other  men. 

r  tbc  lox  vbo  bad  k»t  hii  tall  wai  foolUh 

t  1m  prand  ol  bis  l«aa.  ho  would  havo  been 

I  mote  fooUih  to  hide  it  bj  vearlng  a  f  alw 

,  Molcn  majilup  frma  a  dnad  tux.    The 

I  mipthBtlon  o<  the  moral  of  the  (ahto  to 

I  pnHU  oaM  ia,  motrwrer,  wllliniily  ac. 

Not  aa  tho  loi  tnnted  hU  frimdi 

I  hsItMc  hi)  iMa,  oould  the  pmcnt  aritor 

I  la  malie  other  nca  bne  their  faithi. 

'  i*  it  hia  inn  not  to  arouAc  frulllcai 

,  but  lo  oone  to  aome  peocerul  un. 

■fib  by  fvllov*  (ouchiag  the 

I  aoafaig  asd  raiuo  and  fouudniiim 

i  notevocib;  enitom,  la  viddy  prrri- 

1  •moog  uM^  tho  VMtom  of  hadog  a  rc- 

NerertlielaM,  tho  phfloMphj  he  tougbt 
nl  lo  bare  Uf««rvd  the  aiithor'a  pur- 
'pon,  a*  tl  Sboaod  liiai  tliat  Ibu  tkeptidiio 
bo  dreadod  WM  not  n  bod  a  lUng  al^er  alL 
Again  be  Mjra:  "A*  la  Ibc  tslalion  of  tbia 
book  W  obat  it  call«d  modem  doabt,  it 
la  ■  rcUlion  n«itli«r  lo  blind  obtdlenoe  nor 
of  utxfiBpatheilo  rejMtieii.  Th?  doctrtne 
of  pbikMoptiic  idMHMD  bt««  proponnded  ia 
not  abal  la  tbdw  daf*  b  potmlart;  nlltd 
r«t  doubling  «Tor;ibine  ^ 


once  for  all  a  neotuarj'  elenmit  in  the  or- 
puilim  of  [>btlofiopbiD  reSe«iion.  What  1« 
bite  dndl  upon  otiT  nnd  ofer  again  ia, 
boKotor.  Iht  ouniliil('rBtii>i;  that  Uie  doubta 
of  our  time  are  nul  lu  be  aiwU<gvtii-ikll}r  '  re- 
(>il«i,'  in  (be  old  full ioiJL'd  hviiw;,  but  Itiat, 
takfn  jutt  \M  the;  are,  lutly  mid  curdiilljr 
rwetrad,  tltey  *r«  upoa  aualyiin  fuund  to 
contain  and  imply  a  poritivv  and  iiii[iorbut 
f«Ilgiou*  crtwd,  beariujt  Uoih  upon  oiiiduvt 
and  upoQ  i«aUiy.  Not  to  haic  nwv  thor- 
ou^ilf  KOtplod  *»  n«ccuarf  thi^  jpont  phil- 
OMpltic  doulita  and  problonii  of  our  dnj,  in 
•imply  001  to  baT«  phitoiopblMd  ax  a  man 
ol  UiU  aipt.  I!ut  lo  havo  aoci'pKil  Qu:u.< 
doiibu  aitboul  in  limn  cnmiiiK  to  accepl  tlii> 
pHiillT*  tnilh  Ihat  i«  concealed  in  tlinm,  I* 
to  trval  tlifii  QJ  the  Innocrnt  [nvoriU  of 
foiitino  In  a  (a1i7  Ial«  ilwajt  a(  flrU  treat* 
Ikli  llla|^c);if^  It  in  umcllitng  common  and 
dlnjij,  and  he  lays  it  carclciily  ussy  in  hli 
emplf  hoiuc,  fooling  poorer  than  ctct.  But 
ace:  handle  it  rightly,  aod  tbc  fairy  i;ltt  filli 
ircnir  tianiSguted  home  ailb  a  Keallb  of 
fi-na  and  gold,  and  npnads  fur  yvu  a  voiu 
drouB  baaqiicl.  To  tbc  aulliur  baa  coibd  tiie 
fane;  Ihal  modem  doubt  may  bo  oome  BUsb 
falrj  gift  at  thli,  and  Uc  nould  liite  to  iHig- 
gent  (a  Home  reader  nbat  may  possibly  prove 
the  right  fuhion  oC  ualng  the  tatismao." 

More  ll(;bt  in  tbrf>«n  upon  the  aulhor'a 
pnsition  by  a  [ia»Bge  from  hia  Introductory 
chapter,  vbero  ho  remark* :  "  The  aliorl  aud 
cBiy  agaoftic  method  !■  not  enough— you 
mu*t  lupplement  akcpticiun  by  pliiltuaphy ; 
and  when  you  do  bo,  you  *ili  find  yoonieK 
f  or«4  to  accept,  not  indeed  tlic  old  thootu^y 
of  your  childhood,  but  ■umetliing  thai  mtio- 
fim  oddly  enough  nrrluin  reliKiuiM  lunging* 
that,  as  akeplic.  you  bad  carefully  tried  Id 
forget.  Then  you'll  fiod  yourwtf  with  what 
you  mny  ba>e  to  call  a  religioaa  doctrine ; 
and  then  you  may  bavo  to  Hate  il  11  we  are 
here  guing  to  do,  not  in  as  «<My  or  taaobiat- 
ing  way,  Much  aa  ih«  (Hire  akeptie  can  ao 
well  follow,  bui  at  all  ereni*  with  Mnie  ap- 
proach to  a  MricuD  ind  *u*Uined  vfTort  la 
ocnuider  hard  qneiiiona  f>«m  many  ilda*. 
The  ikeptieal  nttbod  it  not  only  a  good  but 
aUo  a  DMtHary  btK^nning  ot  r«lij;iou*  phi- 
Iwophy.  Bui  we  are  bound  to  kd  dr«pcr 
than  mere  niperfidal  aignaaticina.*' 

From  theio  quotations  the  ruder  will 
Im  able  to  form  aome  tolerable  oouceptlon 
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Onwruii  TBacaiT.  B«cattd8MiM  IdU- 
•d  hj  Cu^un  P.  Dkmi,  U..U.,  Fml- 
dMt  of  lb«  Aranfaui  laMltaMat  Ari*- 
tiu  PhUMopbj.  Xm  Totfc :  rfaiUip* 
A  Sont,  80  rouiik  Atmuh.    Pp.  470. 

Tm  "  luUtiita  ol  Ohrtolu  Philoavphj  " 
tt  ■  mmUIj  which  boliU  KaUA  aiMiinp  Tor 
lb*  dbcnHloa  ot  qucitioDii  beating  upou  Uio 
nluletu  of  Micuoc  uid  tbo  CbriMUa  r«- 
Ugton,  logodicr  «lth  uiau&l  iMcmliliM  od 
llw  ChBOtBiuiua  plan  >t  Hoiae  [ilncv  of  iuid- 
nor  Nfort,  ahcn  Uu  (uuiu  quwiikina  ir* 
tonuUf  oowiikrad  with  ou«futl;  propuwd 
■dilnMM  bcfen  M  ktf*  kudlanoM  M  will 
■iicnd.  TtM  prCMM  t«liuM  rapcMwU  iba 
Kunt  III  ilie  TD«f*i  xtrk  of  tho  lanbullaa  u 
Mnbodied  la  iba  noi*  bnpotuni  Iwtarw 
■Bd  p>per«  «D  phltsMpli;,  CbriMlu  «t1- 
deiKC,  aiid  tiililkal  •ludiUlloD,  iiiokcti  at 
the  mmtblf  ami  aaoaal  niMttnipi.  Thoc, 
M  Um7  appMr«d  Id  the  moiilliljr  numlwn 
d  ttl«  pcrtodlcal  "  Chiuilaa  Ttiongbl."  ntn 
TKriod  irlUi  editorial  rcmartu.  briefer  aitl- 
«le*,  pankKtapha,  aad  aqulba,  all  baring 
Mmv  bearing  on  Ibe  main  qotsljoii,  wbiuli 
tn  alM  Uworpar&I«d  in  lb«  TduiM. 

An  Aowim  c»  nti  Fboouh  in  ZoKloot 

IS  Tin  T«ji«  ISM.   hj  TvMMat  Gtkt. 

WuhtDj^iia:  OoTcnimciit  Printjiig-Or 

flin.    Pp.  At. 

Thocioh  no  iiartlInK  dltconrlra  In  to- 
olofiT  **'>  Nconl«d  ilutlnR  ISsH,  the  prog- 
KM  of  the  adcnoa  iraa  rral.  The  l>«  Im- 
portant (KVDin  deemed  nortbT  at  (pedal 
notice  ircre  ibe  Intcniatiotia)  Flthcrici  Ex- 
bibltioa  bi  London,  and  the  publiwtion  o( 
JorUb  and  Gilbert'"  "SjnopiU  of  the 
FUiei  of  North  Ammci."  llr.ti<II'a"a<v 
ooiut"  b  compoMd  of  iTiiopMa  uf  Ui« 
WT«r«l  p«per»  and  itporU  of  the  barMtl- 
gaUonaof  nnl'iralltt*  in  theturaoa  ooud- 
iflM  in  vliicb  (cicnw  In  tyWwnntleally  pur* 
•ued. 

AnciuotootcAL    iNvrm-n    or    Avciuoji. 

Blitli  innuol  Ropon,    IHH4-'Bft.      Csni- 
bridgc,  Uaw,;  John  Wlliuiii  Son.   Fp. 

A  NKW  dqwrturc  ha*  btnn  taken  by  tbe 
Inatitutc,  la  order  to  giro  It  older  national 
■cop?  and  iBMMat,  in  the  diiiilon  Into 
ainiUled  wdctie^  of  which  tlioni  arc  no* 
thr«*,  ihoae  ol  Ilovloa.  Baltimore,  and  New 
Tork,  each  aith  lla  own  roll  of  mainb«ri 
ftnd  act  of  offioen;    IVogrtat  la  ceporied  Is 


Uia  caplorMfaa  of  N'e«  y«iha  and  iitaM  | 
br  U.  BwiMler,  IB  lliit  collaltn  •(  AaJ 
remlu  nf  the  uoTntiona  at 
Miiwr,  and  la  the  pubUcatk*  ot 
Aa  «tp«dllko  wu  (Ml  oMl  IM  M  « ' 
Babjrhada,  vmkti  Um  diiiga  of  Pr.  IF. 
Har«a  Ward,  for  Uu  pttrpoM  ot  lo«Ui(  , 
OTor  Iha  kid  waA  Badkig  a  faTorthWj 
for  fuIBTC  thoTDU^  btToatlgatloa. 
Doi  ]M  mad*  a  report  for  pubUcailo«-1 
fautltuie  ooUcdcd and  cipeoded  H^.ltOU  ] 
Iwean  Ua;.  IBIS,  and  Ha;,  I8U. 

PBoemiiKiM  0*  Tut  UoDtaii  t>imri«i 
AaaocaanM  or  Abuu<-i.  MM.  ?n>- 
ftuor  A.  H.  Bluott,  Ballimore,  Hd, 
Srcrctar;.     Tf.  IW. 

Tni  "Hodeni  L^nguago  AworiaUoo" 
«ai  orgudMd  Is  the  dl^  of  New  Y«>t  a 
Dceonber,  18S>.  lu  object  U  tb*  'ad- 
raMcncfit  o<  the  Miadj  «t  ibv  modon  lu- 
gaagea  and  their  tiWrstaren."  The  ihmI 
tneeCing,  ot  wltirli  ibla  pamphlet  cantua 
the  rvport,  «a«  bald  at  Oslumbia  CUlgp. 
Ke«  Tocfc.  on  Um  99ib  and  KHh  of  Dmw- 
ber  iMt.  A  tceuMtraUe  numtwr  of  i» 
pel*.  abMrwta  «(  irUch  arc  bcrc  ^rcc.  ^ 
Instnietife  and  eufEpallr^  wero  read,  bw  j 
ing  on  lti«  vain*  of  modern 
doiinbllit;  of  |hlMg  not* 
(hem  and  ut  patdng  ih«a  oa  an  eqi 
big  ojib  tlio  BMleni  laBgnagea,  aad 
method*  ot  UMhIag  ilwm.  A 
waa  adopUd  opwaring  the  oflaioa  ot 
oonrmtion  tliat  Ilia  cMaUUhmEM  of  ad» 
iiioal  courw  In  modern  lanKaa^^ea,  "ilh  »p* 
rial  Tie*  to  dbdpUnai?  mcibula.  aloofdU 
the  aacUnI  flaMlf  1  oemtte  Id  our  caU«|M 
b  not  on!;  doilrablo  bttt  pmnicabk 

Nona  OH  nn  LirtntTi-Ra  o»  Einowm ' 
Bf  PratoMor  Cii^iiLcs  E.  Ut>noi,C.i' 
K.  A.,  Aniupolli,  Ud.     lySl  , 

Tn«  tliic  well  dcKribta  ibc  rcopa  ol  '^ ' 
book.  It  UaooUeolknot  "notes."  ^^''l 
from  Tarioua  Muicei^  oorcring  the  dild' 
potnU  o(  IntatM  oooioemiiig  eiplDdti4| 
Ihdr  masqfaotnrtt  the  prcparaiioo  and  ap^ 
plication  of  new  onca,  tbrir  u*v,  ai  il* 
p[«(«>itiona  obBtnod  in  tbeii  manulactutj 
and  tranipoTtaiioB.  It  la  a  oontinuou  ["^4 
lication,  appearing  in  inatallntou  \ 
to  lime,  aa  new  tnlonaatlon  i*  bx 
li^I  and  ooUected  b;  iba  oomp 
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bxntiirr  rirc*  ik  ntt  Uckbum  cr  rai 
^ciuuir  or  N^fRii,  ticiucia.  DaV»- 
roai,  luWA.  Uj  Catiux  £.  Fi:tii.u(. 
Flp.40. 

Tat  Aa4«Mr  of  X»Mi«l  SdtMo*  ot 
DkTenpo't  Iim  iwo  pipe*  in  Hae  abap*  ot 
ekfdianu.  Md  three  loacribtil  tablcU,  whidi 
ai«  daliiMil  lo  liB<re  been  fuund  amoim  xbo- 
rigliMl  nliOL  TMr  gcBUiBMUM  bu  btcn 
4oulVled  b;  wmr,  w4  IM  bMa  Uuckcd  bj 
Hr.  Hraij  ^r.  Broibi*.  in  tb«  report  lA 
dM  Biuetu  of  EtImokigT.  Ttili  on;  I*  • 
TlmScallH  of  tbrir  sutbralidtj  b;  a  mim- 
bor  of  tbe  nbidHB;.  Bohbd  Ifao  qnolJun 
tnmMUUel7  at  inw  B«a  ih«  MUtoTcny 
miMttbag  tbo  Migis  of  Iha  Monuit-buOd. 
•ra,  em  wUch  awhiwloglaW  aM  dlTldhig. 

UocnBoou  or  ANiairA,  Bootu  *m  Pot- 
aoMonL  Edited  I'jJDLiua  A.  l'«uini, 
St.  BoMoa :  h.  Fring  &  Co,  Pe>.  4  «f 
TCit,  with  Twdio  Obromolilbugi'ipliiti 
Plato*. 

ttaaiaDuni  tbo  edible  munhroonii  tia  itup- 
pljffiic  raoat  TatMble  a&4  tlvlidoun  tvwi.  iliv 
Mibor  Mck*  to  faraiih  a  giMe  In  Dw  auleo- 
Ooo  of  apadca  ihU  ifaall  admit  of  ao  Dia- 
ttb«  Mas  MadcL  Tb«  lM)ei>'***  V**** 
fanM  fnetal  Cntttoaa  Bar  rtvopiiiini; 
■ad  gathatlag  dw  «wM  *p«(M  ao'l  avoM- 
loglka<tanenniiB(nie«;  and  tbo  pUt'-*  pfivii 
auct  ponnUa  of  both  Unda,  In  Ihclr  natu- 
ral altM  and  eolon,  wUb  bfltantwl  dcaciip' 
ttuu,  awl  dirfclion*  for  prtipuring  Ihcm  tor 
tfca  ttUo,  The  lamn  lofaminllaa  )■  ^tcq 
Id  •  ebeaper  rorm  In  two  cbartii.  one  con- 
nlab^  tte  uatfal,  tbo  tniiet  the  dangcrom 
kU*.  Ht.  Palaar'i  <rtidlficiilianii  for  the 
llaaiiitiiri  III  «r  IbaM  plaula  are  atleatcd  by 
Uk  hot  thai  Ik  baa  for  mor«  than  ten  ;ean 
dlwaa*  Ua  aRewkoi  and  «tp«rim*Dt«  lo 
■aoMtalalng  die  adible  or  noxioua  iiuslltiM 
of  tka  wutona  apMaBs  of  rnutbrvoiD*  ilmuntl- 
(Bf  Ib  awr  fleM*  and  woodt. 

A  Curan  oa  PiiAcnc:ii.  iNaranmaa  n 
EMrrm.  IIt  F.  0.  Bowrn  and  itio»(T  U. 
VtMta.  LMidon:  UatmllUn&Co.  P|x 
tM.    Ptin.  9IJO. 

IkM  «ark  baa  pon  oM  of  the  tomne 
of  botantoal  laittnicilcin  ithkh  waa  bepm  !■ 
ISTS  b;  Mr.  VT.  TUitlcbm  D^  u  (be  Kor. 
nul  Sbbool  of  tideno*  al  Booth  Krvaia^^oa. 
hi  urbldi  ilie  aama  plan  ««a  adopttd  «i  Pn>- 
Imw  Quiler  bwl  feoul  oenronlent  tor  tbo 


asimal  aldo  «t  nocphology.  Ur.  Dyer'a  pur 
pow,  la  put  the  itaulta  ot  liLa  tiperlcnoe  In 
leaching  niclhod*  la  the  form  al  a  band-bvok, 
nblcb  bo  baa  not  bMn  able  p«nonalI]r  (o 
oarr;  out,  haa  boco  tuUlM  bj  tila  anoDea^ 
or,  Ur.  Bower,  In  tb«  mattar  of  laboratof? 
bitfraelloa  for  tbo  (fpoa  aclrcwd,  and  h; 
Or.  Viooa  In  the  inalt«r  of  method  and  tbo 
niorpboJogj  ol  tbo  cella.  Ha  plan  of  the 
icMiiIng  to— tfplaal  ipatitDena  baring  b«a 
adeeted  of  weU-kaown  or  caillf  idcnilGcd 
ptanla— to  ^re  Ibe  pupil  dlret^tlona  for 
maltiog  urvf ul  snd  minute  cuiDballoci  of 
all  their  paitt,  their  atructurc,  and  their 
vUible  qnalilka.  Tbia  volume,  uhich  U 
dMignated  aa  Fart  1,  la  devoted  U>  tbo 
phuierogama  and  the  pUridopbjIa. 

Tbi  Bute  pATflOLnar  um  Sracinc  TaijiT- 
iiiBt  or  DirBTiiniA,  Trnioio,  Zraor- 
tp,  Satic,  ScoaacTto.  ».vo  Pcraiscnrr 
DuixEs OE9inut.i.T.  BjrGuaniJZtNS- 
un,]lD.  Phltad.'1|ikuii  (^aomJ.ZlM- 
l»r,  U.  D,     Pi>.  m.     Vnae,  Vk. 

Till  duthoF'i  in^ntiio  UbaaadnpM  asd 
unfoldi  tlie  iboocj  that  the  dlaeaaca  Inqnoa- 
tioQ  ar«  "drpenitant  upon,  or  oiinipliealad 
irtlh,  one  comoian  bailc,  alkaline,  patbn^ca- 
olo  factor,  moatl;  the  volatile  allcali  animn. 
nia.  Incidental  to  all  fomi  of  life,  and  dif- 
fering onljr  In  qoanllty  and  tho  conatlla- 
lional  and  local  maoltcMaliDni  and  campll- 
CBliona  arlaicg  from  dlTctae  etiological  and 
pathological  ocindllloei,  jFct  underlying  and 
inlcDBiFjicg  tbem  aU." 

A  HaNcii.  or  tbh  TnroaT  iw  PttMniei 
or  TorooKuvK'AL  Sfartnua  nr  Mejiks 
or  Tva  Tnjjuit  jhd  Stadia,  Bj  1.  B. 
JmiKiMN,  C.  K.  Kcw  Torfc :  John  WU 
leytSona.    Pp.113.    Price,  |l.!a. 

Tin  aatlior  la  Profeiaor  of  Ciril  Engi- 
arcriiif  in  Wuhington  tTniTenitj,  and  au 
fonnerlj  BngiooM  of  the  United  Staia 
Lake  and  Uiuialppl  lUrer  Surrey  Tbe 
antem  wliich  be  ciplaina  is  •ell  adapted  lo 
pnliiuinary  rulruad  and  ranal  (urrcja; 
surroja  of  drunagobaaina, reaarvoir, dirni, 
and  bridge  tfUa;  tha  looaUoB  ot  dil«li(« 
and  pipiMinoa;  and,  is  fact,  to  anrraya  of 
anj  kind  dciKaading  a  knowlrdga  of  tba 
lapografihioal  tMluna  or  of  the  cc«U«ra  of 
tbe  cronnd.  H«  haa  had,aa  objccU  fa>  *lo« 
tn  prrparlajt  the  vorit,  l»  aiake  a  Maanial 
uacfsl  lo  aivdaaAa  a^d  la  tbe  *o*fc  In  tba 


J 


THE  POPULAR  SCIBXCS  UONTULY. 


Sutd;  totipUla  tho  m^thodt  ot  flriil-wotk 
M>  (iImtI;  aad  Dilauiclr  tlial  u  en^cMr  h 
pTMClo*  Msld,  wIUnniI  mW  iDRUueUoa, 
pr«pBf«  hi*  liMnneNit,  and  do  the  work  tn 
pad  Amp«;  ud  ta  hitid^  m«Ma  «(  r«- 
4udiig  tlw  AtU-DOtn  txA  MHboih  of  pbt- 
Hog;  the  ratnlu  o(  masj  jMn'  MporWncB 
of  maa;  tajlBMTft. 

Tnv  tiKiiL  Htuniu*  or  nu  Siuii'Citii>> 
iixD  XATiaau  or  Utxtoo  a»  Ontnub 
Ahuif*.    Bf  Dixm  O.  BualMM,  H.  D. 

PbitJidv-iphiL   lyii. 

Da.  DaisRKi  b  dovMod  to  ihc  Mttd;  of 
lite  blMorjr  oud  dtiUadoa  ef  the  abori^oea 
of  Ui«  AmericM,  utd  pumiM  it  vltli  imiuo- 
trjr  in  ftll  its  braaclwo.  ]»  Lbe  pnotnt  man* 
Ognph  h<  gitc*  ihv  ftaulia  of  bin  uialiMO 
ot  the  mrdi  furw*iffalt  utd  tii«a«utM  In 
the  Haja,  Cakchiqiiol,  and  Kabuatl  or  Aa- 
IK  UnguagM,  InMilaUd  to  Moetta^  If 
poaaiblt,  whal  uiilta,  i(  anj,  veir  MBftlofOd 
br  ibo  pooplM  «>>o  "pdic  thviB.  Tint  ■»••■ 
una  ttt  ihiM  natiotu  tMin  lo  btT«  boon  d» 
rt*«d  fMm  Ibebodj,  and  Mmeot  them  >•(« 
corioiw.  A  anil  of  )uiil-in«Mur«  among 
Ibo  CUnUqwb  *•*  \\\B  dtvuiiifemiM  «t 
tho  human  flicuro.  A  man  tuixA  cr««t.  bin 
foet  lof^bcr,  and  both  arin>*twnitc<1.  Tliv 
ond  of  a  n-pc  vu  placed  ociilcr  bin  tvel  and 
It*  alack  placed  over  onn  buid.  tlitm  on 
top  oJ  bl«  bead,  tb<m  ortr  the  odlor  hand, 
and  *a<  flnalljr  brouglil  lo  touch  the  bcglu- 
nlnf;.  Tlii*  jcan  aamDwhal  Im«  than  tliri<« 
tlmea  ih«  bcifcht.  The  Axler*  had  four 
maaittraa  from  the  point  of  Ibo  olbo* :  om 
to  the  wrUt  of  the  uun*  arm,  a  «eoond  (o 
the  wrlal  ot  the  oppoilte  arm.  a  third  Ut  \\\» 
enda  of  the  Hnftcn  of  the  aame  ami,  and  Ibg 
fourib  to  ttin  cnd>  of  the  An|p-n  ot  tho  op- 
P*alte  arm.  Neither  of  the  ihrto  natiotu 
wu  B«|iia.lniod  with  a  iploni  of  ottlnailon 
b;  wciKht,  OT  ntlh  the  use  of  the  plumb- 
Uoo,  nor  with  na  accuialc  tDcaiuro  of  long 
diiuuioc*. 

Tm  MaoNRinr  or  Iboii  aito  Stwi.  Smra. 
An  Ei|ilaiia(ioa  o(  the  Variuu*  Wajt  io 
whicli  it  aflecM  lh«  ComiiaUk  K;  T.  A. 
Lioiiik.  WaahlnpOD :  Goteremrai  Priul- 
bg-Offlce.    Pp.  1*4,  »ilb  Platf*. 

TXia  Tuluinf  ii  the  aeTcntemth  of  the 
MriaaofNaral  Proftfrional  Pap«n."  lu 
pnrpoae  ii  to  tihibit  In  a  «onaiM  torni  th« 
piindpal  pbcnumena  ot  the  dcrtatloa*  of 


lh«  «oin|>aM  na  Iran  tblpiu  Urn 
•etibtd  Uio  (handerMIn  of  • 
Ml,  tho  tnotbod  of  doMfmlnlBK 
acletlulM  for  an^  parUoolar  ou^ 
icdFmcal  anhw  of  two  moKMli.  Xul, 
•ImUMdo  of  lb*  BMKMtbB  In  M 
•tool  ridp  lo  ihst  of  an  onttnaiTttf 
I*  cotablUbcd,  and  Uio  laquir;  l> 
plicoblo  lo  the  »hJp,  •ber*i7  m  m^ 
oomo  aequAiotcd  niib  her  macnctlc  piat- 
luMoi.  Tbcac  obocrrallona  arc 
ntntod  b;  a  nuslicr  of  cipcfhacnl^  d 
tidpiag  to  oonpklc  the  Inrcsllgalloi,  uf 
lo  bring  out  a  mora  mtkfacior;  duddite 
otthembJccL 

Tki  Bilisrw  or  PBiUMonrr;  oti,Tnirii- 
vtcanuK  or  Enowucouk.    A  Oomparina 
of  th«  Cbkf  Phaoaopbioal  and  MlnM 
SfiUnt  of  tho  Vorid,  nado  •lib  a  Tin 
to  redadag  tho  Oaioortai  of  TlM^ 
or  the  iDoat  GcMtal  Totw  of  Cllmiin 
laa8iiurt*Pr{ndplr,il>ei«b)r 
aTtveOevccMlonof  Cod.  Br 
a  FmiiM.     New  Totk:  G.  P. 
Smb.    Pp.  a«o.    rricc,  ^. 
Tna  puqwae  and  charanor  of  1^1*  tlabo- 
rate  roiumc  uv  ndinlrabl]'  nunmod  up  b  iu  I 
comprchsDuvc  liilc-page.    Hie  author  hit  ' 
loliai  lo  iDcUpbjriim  from  the  mod  tOodnB 
point  of  view,  and  labored  Mlib  p«al  uat  !| 
iluit]-,  mucb  Icamisg,  and  no  liiile  ual;liid 
and  vonaliuotire  ekill,  lo  oock  eui  ilic  fnnd  i 
coBceplion  of  onilj'  in  llie  norld  of  pbilo-  { 
»upbUial  thougbl.     tlnnlj  acctpCiag  dial  \ 
iinporlaiit  prlariplo  of  acicncc,  thai  lb«  l(>- 
Ci  aasuniption*  we  make  to  the  etplanatSaci 
of  thfnp  tho  better,  be  has  hilfOTOil  to  l»j| 
duoi'Ibe  Dumber  of  priodplMhli 
lated  aa  the  primatT  eleoeata  ot 
and  to  abow  that  there  la  Imt  otw 
univorsal  principle,  of  vhich  all  ollivn  t(t' 
but  ilcriratlre  etprMiJoua.    Fan  I.NttiK 
ing  ol  «gbt  fhaplen^  la  an  epiton*  if  M 
hlalor]'  ot  philoooph?  tfott  the  dawn  of  •!«*, 
ulatioD  among  tho  Qf«d*  down  lo  Ibr  mW 
lifdaiB  as<l  pooitire  phlloMpti;  of  Ftwc*  al 
the  Soolch  achool.    ThooairnHUioaiotM 
moot  lUuMrioua  phllooophora  enbiaMd  l| 
that  long  period  are  aUud  aad 
irith  a  rlu*  to  tbelr  b«*i1g^  npo*  iha 
dancMal  propoeiUan  vUeb  the  Mlkor 
blmulf  called  apon  t«  enabBab.    Fkrt 
oontlaU  of  eight  cfaapiera,  detDted  to  " 
Kanro  ot  PeiveptkHt,"  four  ot  which 
gtren  lo  B«rb<rt  SfHqiccr  and  tow  M  8. 


lalwiod  to  WJ 
illhefll^H 

ot«Hm 

otw  Aral  ul] 
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Ijma.  Id  Part  III  <r«  r«icK  the  iiiiU)«ilt  !■>< 
dicaUil  b;  ttw  Uttn  ol  Ui«  book,  "  Tlw  Bo- 
Uuba  of  PhlloMphf ."  W*  haTo  twrs  dglil 
fortlwr  chapMn,  nix  of  wblch  tra  dcTolad 
la  an  aiMoant  of  the  leading  nllglaiu  *;■■ 
um*  of  lb«  oorld,  oiih  trttttn<*  Ui  the 
Audunraiul  lb«U  of  the  ■ulhor'ii  book. 
Tin  »c*enili  of  these  tomide™  "The  Sci. 
mea  «t  Uoivllt)',"  and  the  lant  ia  an  "  Ap- 
PmI  M  (he  VTameD  of  Amvrica  in  Behatt 

of  Ae  Bshgion  of  PhfloMpbj." 

We  OB  da  no  more  than  give  ibis  brief 
outline  of  a  portlT  book  «bich  baa  oubI  the 
•Dibor  iiDOienu;  labor,  mil  will,  no  doubt, 
ptOTe  helpful  1j>  9liid('Dt4  iulcrv^tcd  in  the 
TnriaoB  qiiettiunn  ii  dlwuuc*.  Uf  (lie  v&> 
bStfof  the  work  ax  an  original  conlribu- 
tion  (o  plitlawpblc  iboufflit  wi'  van  nvt 
(peak,  u  <•«  li*««  nM  had  tlmo  to  Klin  It 
oiWcal  ai^rntioD.  AppoallnR  lo  tbo  aiholar- 
iktp  of  Iba  Uinc,  It  muiit  abide  lli  lenllct 
oa  Ibe  cltima  of  the  porfonunco  to  Utc  In 
thefUlUN. 

PUemnrw  or  nni  Biolmik-ji.  Sooisrr  or 
WaaBvotM.  Vol.  II,  Jul;  I,  IMS,  lo 
Jul;  1,  1R84.  Watblneton:  Smllhio- 
mloa  lartituilon.     Pp.  137. 

Tm  rr-lnme  voniaiim.  wiili  lUt*  nf  men)' 
ben,  dc.  abftracU  of  lliv  pnieiwllnK*  of 
tbo  Mated  meoling:*  of  the  nocielf ,  and  mva- 
Hon  b;  name  of  the  fiapora  read  at  each, 
1*0  praidaoUal  aildrMM*,  and  lixttan  tp*- 
eU  fafcn-  Ttie  prwiMmtJal  addrMS  of 
Mr.  neqdon  Gfll,  Januacr  1»,  1S83.  wu 
on  '  ZntOgwipapliT,"  sad  gan  an  elaborate 
feriew  of  the  taiinal  region*  or  "  reahna  " 
lalo  ohUh  naluralUu  have  diridod  the 
arth.  Vt*  |irt>iileniial  addreH  of  Ur, 
Chart**  A.  While.  Juiutrr  'ii,  ll)S4,  <•■> 
oo  "  Ortain  Phaiui  In  the  (leoloi^lcal  lilt- 
lory  of  th*  North  American  Cuattotat.  bio. 
llfbdiT  flOWUMtd."  o 

SanrtiT  Brncnnon  on  nov  to  Dinir. 
ran  onn  Moum.  By  It.  W.  PiLum. 
U.  I>.  iMtoH,  )lich. ;  QoorKO  &  DitIb. 
Vf.  A8.    Price,  S5  rent*. 

Tm  la  a  handbook  tor  popular  poniul, 
e(MidniB(  tliH  laK*l  and  boat  information 
HI  dio  beiwebohl  uae  of  diiinrfeianta,  dc- 
e4tna(ih  and  antlteptiea,  and  pneiical  prv- 
nUkM  br  Itio  pterenllon  of  chdcra,  dlph- 
tek,  fOWlet  fcrW)  aud    utber  uifev'tloua 


Tna  FiLrn  Pons.  Bj  J.  R  Oloxtt,  Pp.  41. 
Tmn  1*  ■  pap«r  tron  ib«  report  of  lh« 
SrorMar;  of  lh«  OoDoeMieut  Board  of  Agri. 
culture,  having  baan  made  origiftallir,  ap- 
parmtlj,  in  tbo  fonn  of  «a  addr*M  at  one 
of  th«  neeting*  <i  lb«  board.  Ila  purpOM 
1*  to  preotnl  lb*  Rjulem  of  rwnoral  of  to*' 
>sn  l>;  water  a*  the  irrcat  eril  that  now 
threaima  the  hraltli  and  mortla  of  our  eeob 
mnnltlfn.  Sewafto  IrrlfiatloD  h  alao  con- 
demned an  aa  eill  haidlj.  If  an;.  Ie«a  da» 
^rouH.  Makiiiji  allonanoe  tor  tlio  fpenk. 
er'*  xmt  intcnaltj  of  aialrment,  tliere  eta 
be  no  doubt  that  a  traih  I*  her*  held  up 
to  tIow.  Pollution  of  itrMiii*  and  (he 
gronnd  bj  turning  ibe  naaUneu  of  town* 
upon  lliem  if  a  <Jlra  evil,  whicli,  ihn-aiening 
to  beoocno  almoai  unlveruil,  can  not  b« 
combated  and  rr.inodlod  loo  aoon.  For  a 
rciiifdy,  the  author  propoMM  njntoniallc 
treatment  of  all  rduac  matter  with  rarlh. 

Hiirii  iv  N'lTnax.  Vol.  I,  Mo*.  1  and  S- 
liarr-b  aiul  Ua;,  IHSS.  Clileofto:  Coa, 
iiiiv  PiiblialiiDg  f'ompanj.  Uunihly,  I'p. 
Id  eai'b  number.  Priw,  10nnl<  a  num- 
ber, (l  a  fear. 

Tni*  la  a  popular  journal  of  ■'  Pfjchtcal, 
Hodlral,  and  ^eienllflc  lufurmalion,"  and 
ttivei  Mpecial  nitention  in  what  hae  eome  (o 
be  eallod  "  Payrhicnl  Rexareh."  It  haa  a 
large  Use  of  apccial  ooDtrlbulon,  among 
whom  eler^Rien  and  aiudcntj  of  the  norr. 
oiis  njvtem  arc  well  repreaonled. 

Rn>.(iu  irroir  Oaimo  ^rost  iKftrKntT*. 
By  F.  W.  PL-TNaH.  Salem,  Maa*. :  Sa- 
lem Proa*.     Pp.  0,  with  Nine  Pialea. 

Tm  "remarks"  were  made  at  a  meet- 
ing of  the  E«*ei  lD*lilu(e,  and  relalo  10 
Ibe  method  of  manufacture,  the  character, 
and  OM'  uf  (he  irapK'inentti  in  (lueslion.  The 
ptaua  reprsM-Dt  isriuua  ItnpleTnent*,  wllb 
and  without  handles,  from  Trenton,  New 
Jenoj,  Ikikan  looalilitu.  the  Narajo  and 
Pah.Ulo  Indian*,  and  Tierra  dal  fuego. 

Fumi  antTisa  to  nuirit  not  CcmtAmou*- 
NiMi  or  Tcantccions.  Bv  W.  II.  Wni^ 
M.  D.     PbUadclpUa,    Pp.  18. 

Trk  author  dtca  a  nitnibor  of  eaten  that 
oeeurrfj  in  Ids  own  (iranioe  where  a  tritu 
npiieawii  lo  eonlraet  eiin'iimption  fr.im  hw 
hui^buid,  and  hufliand*  from  Ihelt  wivea, 
and  re(et«  to  man;  other  eauoa  of  wblsb  ho 
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hw  BMM  bUcIi  rmrt,  b«  mji,  *«oiicli>- 
flirclr,"  Uie  ooaU^oanMB  <d  f^thiita.  Ho 
■ko  publltlM  ■  ooM  tfMi  8wfM»4]«Mnl 
*«■  Lkuw,  of  ib«  Roj«)  FtvmImi  War  Do> 
pMtnmri.  •UM>ortiu:(  Ui«  mbn  Tlaw,  wd 
JexribM  hh  kfipwata*  f«r  ftrtilog  tvbfr- 
dv-tiMiUl  In  111*  air  B**r  vktlma  of  iwbvt- 
OidMta,  ud  wNna  of  the  roiuluof  Bihii  IL 

Pon,  Bmob:  In  llA«AaiiinR  ano  Ccri. 
Bj  D.  A.  J<MK  BoMoD,  Out :  "  C*m- 
diMBMJ<anwL"    Pp.  M. 

"Fdc-l  mood"  1(  ■  dljwu*  «f  btw, 
•hloh,  In  critler  ihai  tb«  tntuneni  tuy  bot 
bt  miMppSel,  ihc  ftutlior  urcfallj  dlailn- 
g«l»lie»froai  "cMHkI."  ■'neploch^""ow 
bMted,"  "drowncii,"  «nJ  "JcBd"  bmod. 
ti  Ii  ■  gcTO'diMAM,  aad  lurka  in  tlic  toiu^, 
■bmcc  tbc  beta  ccnlt*cl  Ii.  Tlie  mllior'i 
ranei;  b  to  omim  tlic  bi^a  to  tu*  till  (]l 
tlis  diWMrt  ttMWj  U  elimliuUod  from  Ihdr 
•j«t«M.  Tbo  pro  Mil  1m  la  b«  1017  nns 
fully  parfoniMd,  nnd  Ifae  oMiliina  to  be  ob- 
tvrrei  a»  pcRlcuktl;  intliUd  iipa  b  llw 
dirocUoBi. 

BVLLRDI*  0*  Tin  UlllTtD  Eltra  OfOMdl- 

OIL  ScnvKT.  Ko.  >.  pp,  8;  No.  S.  pp. 
8S :  No.  4,  pp.  R4,  sith  Nine  PlaU« ;  N'o, 
B,  pp.  SIS ;  No.  S,  pp.  4!:  No.  1 1,  pp. 
as,  with  Sii  Platm,  Wailiinjiaii :  (Iot- 
cnimcDt  rrinlbg'Offlo". 

Tm  bullciica  m*  nuinlioT«i]  tn  ■  con- 
llnuoiu  Mrita,  mil  will  bt  iKmniJ  in  Toltnnoi 
etoonTanlant  tiiao.  Tbo  Itrti  nU  numbei* 
COoaUUM  Vol.  I,  wliluh  will  Mntaln  493 
ptgw,  altb  eleT«a  ]■'*>**•  "^^  *^*  preicat 
ll«l,  No.  3  oontif  U  oT  "  Gold  and  Sllrer  Con- 
*«rRloa  TabUw,"  whieb  giro  Iha  oolnlns 
T»lUM  of  lro7  OUDOM  of  lino  nwia),  and  ilio 
wafghu  of  Aim  nxAal  roprawnad  bj  |C>T«n 
■nma  of  United  Sutw  monrv.  Id  No,  3 
are  dncrlb^d  Ui«  fo«dl  faunim  of  Ibo  Upper 
DoroaUn  alonj  th«  mfrridlao  of  It'  30', 
from  Tompkinn  CoubIt,  New  Voik,  to  Brad. 
ford  County,  rmnajlranla.  Niujibrr  4  giTw 
MOouaU  b^  Charlci  A.  Vrbilc  of  tanuao'it 
foadli,  includiog  dcHcription*  ol  certiun 
abemni  fonn*  of  thv  ChontiitiT  from  ibe 
crcUcpoun  roclc*  of  T*»a» :  of  a  ftnpll  cl. 
Icetlon  Kath<^d  in  Alaska  bj  Ur.  W.  II. 
Ball;  and  of  tbv  NautJloid  gcnm  SntHima- 
lotrrat  ll^aa.  No.  4  1>  a  "  INrtionary  of 
AlliludM"  In  UiD  rolwd  SUI^  anangvO 
by  StaUw  and  alpkaboboally  hj  pUoM,  oom- 


pllod  bj  Hr.  II«ni7  aannett.  Tbo  Ala 
dcrind  fnun  apMJal,  raUrotd,  Suk, 
oituikipal  tWfjrs,  asd  gpitT»i\y  tnm 
mttrie  or  irigMMMMlrial  inc 
No.  6 1*  a  list  of  atnatioBi  la  tbe 
Off  Canada,  d«rir«l  g«D«rB]l7  fnun 
aad  aa«l  fnrrajrt.  Ko.  1 1  U  a  paptr  ■ 
th*  qoaieniai?  aad  rt«nnl  noDiMca  d  Ui 
Onai  Baibk,  alili  dtKripf  on*  of  new  t«nH^ 
bjr  R.  Blbmvth  Call,  f«r  wliich  an  intrndw 
lory  iktccb  of  iba  qualcmar;  likn  nf  im 
Oraal  Bads  la  fundtbtd  b;  Mr.  0.  K.  fiS' 
bcfl. 

EmtCiL    CciTDu.      Four    LNMirw     I4 
8uifu.  BcaKa  ITHrOH.     Pblladeliililb 
IV  7a    Prk«,aO«enu. 
Tm  Society  for  Kikaokl  Cu1U]tt,«1i(m] 
riewa  arc  partly  Ml  forth  in  iben  Iwcok^  ' 
rcmrda  ihr.  isaral  niawo  ■«  Ibt  MuT*  u*- ' 
crelgn  outhorlly,  and  bold*  dial  la  !lclilia(< 
obtdicnco  (o  llial  aothorily.  In  llrlng  tiu . 
to  tbc  dictate*  of  our  moral  and  nlioul. 
nainrc^  wc  at«  oa  ths  path  tbat  Icadi. 
bsighi*  of  rcllslon.    Tb*  prwMit 
were  dclivertd  to  the  aocktj  in 
pUra.    Tbc  special  aab^i  are:  "TlielCMdJ 
of  an  Eiliioi]  Rciyon":  "Wlij  Ouviitti- . 
tj  Aota  ool  lutlify  ■*";  "The  Sa«™  vA  I 
raiiui«  of  LibctallHn":  and  "Tbc  ll«asi((j| 
of  a  :>(xJc<j  for  Etbicol  Cuitiin."  I 

TuK  SiKRAsr  UoHinnb    A  HoMbly  Jo^ir- ' 
Kal.      Tol.    I,  Noa.  1  and  i.  Unj  ik^ 
JiiiMV  I8M.     J.  F.  WwK,  M.D..  Ediior 
and  Pruprielor.    Pp.  14  each  Duubcr.  < 
Price,  ID  oenu ;  tl  a  jvar. 
Tm  "Uunilar"  u  deroWd  M  'Indb.j 
rldual,  Family,  and  Public  IImIiIi."  u'' 
^Tw  oontributioni,  addicaaci,  adiiorial  tf> 
lielat,  nport*,  and  ii«Bi  bcwiiig  upon  UxM  I 
imporUM  nbjoeU.    It  !■  set  a  n*llid;| 
Joxnwl.  bnt  It  dcaipwd  aapcciBlly  tm  lU' 
inttrunion  of  Ibe  laity  m  oattcn  ptnuwj 
ing  to  tbe  prMtmlini  of  bcaiUi.  1 

An«iiTtCTitaiL  grcBias.  P*«t  I.  TwB'il 
DBuam  roa  Low-^on  IIodbs.  Be*' 
York :  Wmiam  T.  Ccwtock,  B  IMH 
Placo.    Prior.  H- 

Till  dealEti*  are  tbown  on  a  lafftacak^ 
wUli  full  detail*,  and  Incbade  pcfaa  < 
fran  "  boLMlBg  eomfWtUkn,"  wtib  < 
tioDB,  billa  of  materfal^  and 
ooai.   Tb«coatanf  UtebuUdlng*! 
«d  at  t3,C00  aad  kna. 


LTTSRABV  XOT/CSS. 


ani,    N.  [>.     Chieago:    (Jnw  *   IM. 

Thi  lUBg  of  lb«  booh  i*  UkcD  [rom 
BtAal,  •li>>  ftrwt  n#ed  Ilia  Inm,  Tbc  pur- 
poM  i«  tu  mainMia  lliat  Bat  Uw  tinin  and 
ifintl  oori]  tlontr,  but  ^(  vtmlo  MrrtiiKi 
tjtUat,  ptrllvularly  ttiU  part  of  U  lalleil 
tba  ^mpktlivtic.  in  ouiKwnud  in  tlic  open. 
tkw*  of  miiid  Tli«  Kulhur  refan,~iB  bur 
iattoduolJOD,  to  •  tiBptr  )>y  Dr.  W.  A.  Baai- 
moMil,  which  km  publinbed  \a  "  Ths  Popu- 
lar SdBBM  Itonlhl;  "  »fUr  btr  oiMr  vu 
read  Ib  her  MolMt.  lh«  "  Woinaa'*  Ph;*!')- 
Id^ol  in«lilal«  o(  Cliict^o,"  m  bwrio^  on 
her  Hibjtot,  uiil  iaJiming  that  Uiora  ta  ■ 
pUce  m  Mnlii0«  for  h«r  tiavt. 

rtiw  Piriuiixinirii.  Tmoar.  Br  Protv**. 
or  A.  J.  UoaiOKU^i.  Allcsliaaj,  H.  Y. 
Pp.  II. 
FaomuMi  UoaroMon  bcUcrci  that  tboM 
nitcn  on  ttagiugM  ki«  wrong  who  rtgaid 
the  ArpM  and  Shemitic  taniUra  u  pr«KDt- 
bg  the  owai  pFrft«t  tjp«R  of  atructure,  ind 
tlbcToranian  liunilj.  whioh  in,  b«  tug. 
felo,  M  Otv  oihvni  u  ilio  o«n[«r  to  the  riiitit 
Ml  "tafe^  Ha  IlluMrUe*  hi*  pofitloii 
r  M<«nl  oiampiM  of  vontroou  aa  diey 
the  aeroral  famUIoa,  In  irhJch  ihn 
r  MTToa  as  the  t7p«  of  llic  TuruiuL 


rtntucATim))  nccnrsD. 

Tte  tHqsitt  9kiW»  at  Iba  WUl*  Vog.  Pn. 
S.  Oo  »*aM  UaaliUul  nr  InuniMdlaW  ArtlnilB- 
Becu:  u  EipHtnMDI  Id  riioarlicL  !>.  II.  Bt 
|I«iUa  Rdt. 

KoUioallwIJtmtansfeinlattn  IT*. Till 
S*  f>i««mw  l.-kutH  IL  Uann*,  V.K.  Kant  Anil- 
MBT.  AM4>M>.  Ud.     ly  in. 

-naSaunc  Birth  A  M«(mMI  FioUmd.  Br 
I.LaMMU*     Cblewo.    Pp^n. 

WgaB.iRpa.  IlyLefaaB. BUAIbt.  Olirki- 

AMrady  i4ThwD»a>M«ikMa.  BfO.T.ilKt- 
■auL    Pp.*. 

A  Pita  Mr  llw  M>4l.'Inil  Th  ar  Tiipf  Ako- 
hi>l.*K.  •;  HcatT  UOlnug.  U.  D.  Plltodilutiia. 
I>.W. 

Tlw  dl«Mt  af SdiDUAc  IVlBMa   Bi  HBTtr  V. 

wihr.  rTti.  IT.  w. 
■WMiWaii^  oift   pp.  iM. 


Oop  kwM  Itiadt)  Bit  J«ly,  l$«S>  J.  T. 
Bmitma,  tn—yiiw  oT  A«i*aiuum  Atluta. 
P^U. 

taWfirilMat  nwMal  KiMini«<  Thltnlrlplli) 

I.   L'arkB*  iH  Ar*  Umpa.    tV  )*    ftuam. 
1^  .,    'i—.TuKufantttUCiuOBina  at 
IK.  .MUmm.    F^H. 

in  4y  te  Pi^MI  Biiiirb. 

I   t  oauiuHMi  lod  Uatoa.    I'p.  h 


'n>T>m(>>iarBnlaanb«ii.aP««D.  By  Fmk 
OoviB,  To  wUcb  U  H*dJ»4  a  IPap«f  on  (<«**■# 
KnpMwaodTfinnf'vrauiiatH  Uy  JwiiA  llir 
BiuV.O.M.     AoaUud.X  ;L.    1>  •!. 

Uwdnil  Sbh*.  Uy  U.  UuHU  LnriK  Pblb- 
dalpkU.    Pp  W. 

K<piMarPr«aMllD|^I<«itnnBiiliac*ls  Banl 
olHaitib.JLilyMMilai.    JWa     Pp.  is, 

Tavbon'  lanlrstM  (Sanaa  of  Fjlunallsn  niwa. 
tar).  Wublocuo:  UoTamuuDl  I'lliiItDI  -  OtBaa. 
Pp.  tOA 

Tha  MMvarl  Cntaas  «Dil  11*  KonlMA  By  Pm. 
ftaagr  J.  ^  Todd,  TW.gr.  la-*,  ttako.  Hmm. 
StlMnPnw.    Pp.  It,  wlib  PUl 

Om*Im  RydnxJilarid*.  t(*«  ToHl :  I>runtM- 
UmtaPraaL    t>^«I. 

-  IHd  Lnrli'i  Xanalii.  "  I>Ia  I«iHi,  Kdliar. 
Mmrihiy,  ADRiut.  <««  Km  Vnrt  :  IllD  I«wto 
PubrEjJiinf  Conpairy.    I'p.  ^.    10  oeniM  a  nauibaf:! 

tl  1  JMT. 

Ulnaraota.    Ita  Rmoqkvi  and  PiD«fl<hflltlat    By 

p»i»«ic  w.HiiLUr  [>,o  B«u,uidiUT.j. lir 

Motliy.    >llatM[«IU.    Pp.U. 

A  »<w  Phr>lral  IVnth.    Br  B.  J.  U«ilwti.  It 

i>.,nuiiia<i«.iw:.  pp.  n. 

ByditU  TeauM  la  tb*  BnliL  Sy  R.  Hwrtr 
Kaa,V.D.    WaDiAfMi.<nil«.    Pp^ !«. 

AecDDBt  af  tba  Pncnaa  af  Ctisuililry  In  IMt 
by  IL  Cantiilaa  Boltaa.  Wtahlagiaa :  Oatan- 
nni  rfuniwOn>«^    Pp  9J- 

ObanraOaM i>n:Mi»Ia.  llyJ  O.rnrltraadlL 
(XVIIaoa,    UsdnutL    Pp  Iti.  wUh  »  PIuml 

Tba  Lataat  enUffii  of  HfdMna.  By  J.  S. 
Kmt>.H.D.    DiyMtkObla.    Pp.a& 

"Mac.  A  SamUHOBIbly  Jaornil.-  Olinra. 
CkuuU.    Pp.  ^    S«IBMaBil9ib(r.  (1  ayaar- 

I'bil.'n.  «tn.  ByJ.B.UaC<iBBall,ll.I>.  M«et- 
ml  r  lifltwi  UHlw,  8«B  *  (^     rK  40. 

l>ldni>T  (•llrbfM'IliainM.  moiNpUal  SoOea. 
By  Otcfca  W.  Uaynud.    V*n  Xck.    Pp.  t. 

Itlfbiia  Splnlli.  InoludTnc  an  EidtmiuiImi  (if 
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f  of  ttili.  The  piDUON  of  the  gw  »«  It 
iMucj  ai  the  nioutb  of  tbc  veil  b  tnuij  or 
ulM  tvo  baailnnl  pouitdi  per  i^utn  iik^ 
at  th«  vorka  aX  Uu!  MOipanr  rfpi^ 
b;  Ur.  Cftrntxi^  oino  «ilB«  froui  lb« 
well,  (Jw  piewant  M  wcDiuj-atv  inniiut*  ptr 
•qiian  inch.  Bleria  lino*  ot  plp«  are  md- 
Te;rhW  gu  froiD  iIm  rarfaiiw  bcII*  U>  ib» 
■unfMturiagMUUIthzMaui  in  uul  arniuid 
FiUbia^  Alihough  it  U  onlj  tvo  jeu* 
rioOT  gu  bM  bMB  w«>)  to  PItubwg,  tt  hM 
■Irodir  diiiUnd  4o,0<}0  bntb*!*  of  ooa) 
p«v  diy  b)  iho  iNlIb  thai  ha**  ui«d  li, 
•nJ  abont  •!■  cqial  aiDOuiit  hai  b««D  db* 
pUtwl  ia  tb«  «o«fc(  bfyoiul  ibe  eliy  liuilii. 
Cmtrtcu  are  mm  mado  to  ttf{Aj  bouwi 
witk  gu  at  a  eoit  *qiMl  ui  iliat  of  th«  coil 
biU  for  tba  pr«c«illn(  ytat.  In  iiiaaj  hoiur^ 
IM>  otkir  fnol  ilian  tbat  (m  U  wad ;  and 
erviTboilT  who  baa  afiplltd  It  to  AamtmU 
fMrilOM*  b  ilRllichtcd  with  thn  change  Imm 
th*  iBMikj  and  dlrtj  blEiuiilnou*  coal.  It 
la,  Uwratatc,  Ifr.  Can>«gla  iDBSOts,  qiiile 
wiUiin  iho  ngton  of  pmb«b)Ulf  tbit  the 
rii)',  ao«  10  black,  nia;  hccomc  to  nrrolu- 
lioobod  ai  lobe  the  doancatmanufaeturiiig 
eiiy  la  th«  world. 

EigUkb  Baird<<ltha«l  Scifnt*.— Dr.  jUi- 
di««  WiUoa'i  "QeaJOi"  has  btcn  siruck 
with  MO*  ot  the  BDiwcn  hi  tlic  icliool. 
ehtldi«n'i  euinlualloa-papcn  io  pnpiilar 
•dstioc^uid  gi'cs  ■  ivH  ijiccimpiu  o(  liiFiii. 
jlinaag  tbon  are—"  tbu  hiimoru  (or  ujipcr 
atm-boBt)  la  kaorn  as  the  '  bumerouit.'  nutl 
la  ef Ub  nailed  '  tfai  fiisnf -banu.' "  "  The 
•«««(- br««it  U  atlinrwim  aMa\  the  paii- 
<na  (for  pancrran),  which  I*  m  (iuiiih!  fmiii 
the  Uidiaad  RUIoay  Sutkm  in  IiAikIdii." 
'**  A  lh«rm>io*l«r  b  aa  lulrument  uioii  la 
let  owl  ih*  h«at  «bed  It  li  going  to  be  vAA." 
"  Vrb«D  raaatlng  a  pierc  of  beef,  put  It  Id 
fmtt  ot  a  bflik  fa«,  M  aa  lo  coagnitulalc 
tlia  oBiiuh:."  "SagM  h  an  •mj'lold.  !( 
you  *•»  lo  *«t  much  tug/u  and  itotliiliig 
dw,  TOD  vauM  Dol  lir«^  becauM  «upr  baa 
not  ga*  oa  ouboo,  brdrcgeth.  vijgen,  ciiro- 
gan.  Pgtale««  b  anoUier  amjrlujib."  Vur; 
IntMCilIng  b  Ibo  dcMrtptioa  ot  di^lion 
(rin*  bf  one  of  Ibe  pujnls :  "  Food  it  di- 
IpMlfd  b;  ihe  action  of  tlie  tiintp ;  diir-'tioii 
la  btiMgbl  on  b;  tlie  l«n||<  liavinit  t»na- 
tbhil  ibo  otaUer  wiili  lh«ni.  Tb*  food  lb«a 
tbraagb  jour  wMp^HT  iaio  lb«  poTM^ 


and  thul  panm  off  ynu  hi  nvoparaUan, 
Ihrough  a  lol  of  llitin  huU*  In  jmu  tldn 
eaUcd  eapillailci.  'I'lic  food  t*  nourinhod 
ht  iba  (Unaeb.  If  ^ou  tim  to  cat  anj- 
tlibig  bird  rou  would  u*ii  bo  ubb  to  djgcM 
it,  and  the  <nu.-<ci|ucn<.'u  ttoiild  l)c  50a  would 
faaTO  indlgcslioii.  Tbi>  (^nll-hladder  tbrowa 
«lt  joke  from  tliD  food  i>hicli  paum  throngb 
it.  We  eotl  the  kidneji  the  bmd-buket, 
beeause  il  ii  «hore  all  ihu  bread  gar*  lu. 
Tbcjr  1*7  oauoealed  op  by  the  bcarl.*' 

A  Story  of  Two  R4t<. — A  correRpundcnt 
ot  "  Land  aud  Wiler'  Iclt«  a  alory  of  two 
while  nitH  which  hu  liwt  aduptod  u  peU. 
Tho  male  va*  a  ijiiitit.  coinmonplm  (ortof 
rat.  auiuaiuinniv  wiih  vtioin  affonled  tew 
incideaU  ol  panicnlar  iTiMir««c  TIu>  fo- 
nialo  wu  a  RroU  ooqnritv.  and  a  n^ar 
douiniiic  tyrant,  ti«r<:l»ini[  nhMihile  cnolrol 
of  hvr  spoiiio  and  lioiia^hold.  Always 
ploiM<d  with  the  gift  of  aomc  dainty,  ibo 
wa*  "  raplnrooily  delighted  "  If  aUowod  to 
tliliik  ahn  bad  itolcn  II.  If  the  mailor 
would  have  a  piceo  of  (Ujtac  on  the  table, 
ahe  would  envp  op  and  take  ii,  mlrcatlnj 
behind  a  book  to  devour  II,  n«  >bc  hopud, 
luiabicrfed.  !!be  wu  a  ri'lcntlcai  enemy 
to  ndeo;  and,  when  one  of  these  animal* 
wai  put  into  her  cage,  "  the  flew  M  tt  aod 
slew  it  nUh  a  viogle  hitr,  leaving  It  ittaUnt- 
ly,  aa  a  wulUiviiiod  terrier  doo  the  nt  It 
hu*  killed."  The  Stat  ooouioD  of  Anna 
Matia  hating  lillle  ouea  wu  quUe  aa  event. 
~  WliL'n  I  w«at  lu  tbo  b»i.  as  umial,  to^vo 
my  lilllv  n>ili>iiit  11  nvap  of  whnlever  I  niliiht 
Imve  lind.  I  fuuii'l  Aii^^iiatii*  <l)ii)  male)  ali- 
tiiij;  qui  in  llw  aM  Bu<l  looking  (enibly 
slnf-pifh.  Uu  opunliig  tho  aloeptnit  com- 
jiartnieni,  there  waa  Anna  Maria,  with  aomo- 
th)n|t  Ukn  a  ini!1o  upon  her  ahrcwiah  little 
cnunlcnanee.  keeplnj;  watch  aud  wan]  over 
nine  ridieulounl*  naked  little  olTipring.  On 
Ih^ae  oecaaloni  Augunua  wn  completely 
ciTaocd.  tie  ifaiiked  the  sligUlest  reapunsi- 
hilily:  and  I  almy*  bad  to  make  him  op  a 
arpitnle  bed.  tor  ali-ep  widi  bin  duldtvn  he 
would  IML  If  by  diatiee  be  waa  forced  to 
walk  among  tbom,  h«  did  ao  wiih  an  aniitty 
Ibil  woidd  h*T«  done  crwiit  to  an  «it«|diant 
•(('Ppiag  balwoen  tvnp>-  A«  th^j  Hr»w  op, 
luwumed  faatr,  and  be-^an  tu  niu  about,  ho 
would  atb>w  tlwm  to  take  libnrUa*  with  him, 
and  «T«it  rob  bhn  of  tidblU."    Tho 
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ihoagbi  the  hv  thn  ink«l  Utile  ftVoM 
mm*  Ijtti;  >ip«B  too  nugh  for  l>i«r  ivniKr 
^M,  Knil  p«I  wkdiltng  In  IW  plu>e>  "  Bui, 
with  X  mmt^t  ratucmp*  for  ibe  slapMltj  o( 
MM  in  «ui-h  iiMlHM,  Ahm  Uarik  ik«m|MIt 
ewU  om  Itio  siddlag  and  bompnl  bw  pro- 
par  «po«tb*  hay  ■gkln."  tawMhfaigtlwin, 
"fha  voold  roH  Hum  vnr  Md  ovtr  «iih 
licr  pivis  ud  Htfc  UwiD  till  tbc  qiMk* 
llo,  >ii<l  Huf  would  utivT  |>UiiiliT«  tlitt« 
•ciUMks."  Bat  Dim  thram  trploniBdU.  '£*• 
•rj  uigbt  ttu  gnceful  («ii|>l«  pimbcW 
aliDUt  Di]'  table  wliU*  1  twd  or  vtoIa,  [t 
wu  a  iluUglit  to  tna  lo  vatch  Ihom  kt 
their  toilet  or  fating  Ifao  food  wUch  the; 
hBliliulbHirdi>Iio*loEiiiI#|M<r(.  .  .  .  WbM 
tired  uf  iiUr.  tiiv;  nuuM  Oanibar  up  to  xttj 
•huttlder  «sd  tlumtKT,  huddlml  together  liko 
two  loT*Unla.''  Anna  Uacto  U  Un  died 
of  k  Mid,  ud  her  plaeo  wk*  Mi|iplkd  bjr  k 
new  fcoialt^  whoM  <liM  pwalikiit;  wm 
ihkl  u  koon  ■■  <h«  had  k  buulr  tbe  wtxdd 
blw  off  bCT  b*Uc*'  hcadb" 

taanlbalbm  inang  Silf — Vr.  W.  Uat- 
tin  WlUlami  bclivrci  IhM  rata  uv,  opan 
(KDHion,  Toractoiu  manitwlf,  dttiiurins  nna 
anilher  bj  vhnli-fiil«  and  wlihout  yanrvj, 
Uelng  Iroiibleil  bi'ymd  cndiiraace  b;  tboM 
peMi,  and  getting  nu  rtJiof  fTotn  dopt  ^**- 
nlA,  and  caM,  and  fearing  potMn,  ha  UM 
thk  •OboU  of  piuning  tbc  holM  wiili  brahcn 

glkH,      "  Thi«  KM  RU<K«**fU],  and  MIDO  «• 

riou«  r«ault«  •ccDinpauitd  (brt  rli^nuicc*.  At 
Itmi,  IliOro  «o>«  eirvak*  of  blood  on  the 
hltchm-floor  In  cmalderkblo  qukMliv,  and 
diatrlbuEod  all  otrt  IL  Tbeae  appntnrd  on 
•eniBl  monilnit*.  At  abont  the  lanii;  lime, 
kod  (ubacqurntlr,  touch  ■campcHns  and 
aerakmlaf  wa>  heard  bratalb.  TbU  «•« 
followed  by  a  rapid  rtduMion  of  the  num- 
ber of  the  enemj^.  Mf  theorj,"  oaji  Mr. 
Williaint,  "is.  that  when  vxftrnK  rvt  wu 
MDUudi-d  by  the  e;IaM,  the  k«bI  of  Mood 
etdi^  tlie  rorafiiy  of  (ho  olliera,  and  a 
CBoniMl  (trvirgle  Ktvumd ;  that  llii*  (Od- 
tmiii'd  till  oitirfulirqi  followi-d^^e  BOire 
figbtiii};,  the  ninn<  bl»o<l>ho]  and  tin  mm* 
cunibalixm."  Mr.  K  W.  llalrpeaDt  parti; 
MnAnoB  Ihia  lirw  tg  "Mrnce  UoMip," 
where  he  lafi  Ibut  iliv  blaelt  tat  i*  still  <o 
be  met  wlih  at  moal  of  tb«  l^mtai  doeka; 
thai  the  Konroj  or  nrww  rat  not  oalj 
hull  Iti  riclini,   but  deroxn  It.      Ua  de- 


acribM  aklu  of   frMtlr  kl)l*d  bktkl 
lomod   Inalde  CM,  aad    louiid  la 
draiNm,  boxea,  el«.,  anil  daiiM  Ital  I 
tNalMOBtaf  Iktir  (IcIIom  b  uaoal  wtilij 
A*  an  oipctlnwiu.  Mr.  IlaltpfBn;  i^ti 
taMkM  oj  a  while  nl  to  on*  of  the  I 
and  while  variNj,    ll  wm  Mian,  enlyl 
bona*  of  the  brad  ntnklnlwg 
Uie  (Tprto)  akift. 

Cai*)>IMul  ■■  f1r»*Daap  bpb 
Tbe  Rajral  Pnutiaa  Hiv-daB>it  I 
baa  oarrlod  oat  a  awlM  ol  eip 
the  Ron]  CbbI-IUm  mw  KwnUnkM,! 
n«utt»  of  wUek  go  far  to  oaaAm  llci| 
6a1lo«a7*i  Ibcor;  of  llie  agOMjr  of  < 
doM  kloae^  and  In  eottivnetla*  wlih  b» 
dantm  in  prapa^tiag  Mploiioaa  b  akK 
At  tbe  nine  in  queaikn  b  a  blu*tr«(  l» 
daafi  at  a  depth  of  131  jitdi  btiM  lb 
»srfa(«,  which  pre*  off  0*  cohic  fM  t* 
pa  k  mlMile.  Vat  tbe  expntaeali  ttal^ 
w«t  phuriod  at  tbe  doaed  omI  «f  a  haiiM- 
u1  gallet;  16T  feel  Icog  haTtnc  a  bnict  *> 
forc  loo^  atanlog  wt  a  dlaUncc  of  N  te« 
from  ha  elo*c4  ond^  Tbe  bnnik  ^""7 
wa*  eloaed  at  bolb  tada  willi  twoJnrfa  Fkat 
ioe-  One  fua  wka  fired  wfaa  lb*  (Orrf 
waa  frte  fmn  ftr^^anp  and  f ram  raaUMi 
die  iaBe  of  the  abo:  vaA  a  lHtl««*fe  11 IM 
hiBg,  In  a  »e<und  ciprrtenl  lb*  laotrf 
lb*  catleT?  wa«  Blrrwrd  wllb  MsMsi  I » 
Inuh  thWk  for  a  Uafih  nf  Git  lad.  IW 
ahot  Rare  rtae  toahnid  i]M(Hiailsa,a>dita 
rmaltlag  flame  Bllad  iba  plkiT  ta  a  A» 
tanoeofSSjteet.  TbtlMerplkBUggOtlt* 
btantfc|tk11e(7Wkabrfik*iL  IntbaiUfdo- 
IMrtkMBt  ibe  eaUctj^floor  waa  ali«aad*tt 
ooaLduA  for  a  laa«th  «f  IM  (Ml  If 
dame  ti«T«rard  tbe  wbolc  Inetb  •(  (kt  p'- 
ler;  wlib  pT4l  Tvlodtjt.  and  omeoal  ilt* 
open  end  to  ■  dbtanecof  II  fret,ml^ 
Cr«ch>a]l.  Itakoemo^  tromtbabrn'k 
galkf7  to  a  dtalaace  »t  weral  jaidi  tV 
<iat<T  partlttoo  of  ihla  falbr;  waa  ttat* 
into  amall  fn|pM«U.  For  tbe  fourth  » 
p«Hm«Dt,  Iba  iMtiUniM  ia  Iba  hnnfa  ^ 
)M7  w«n>  wplaw.d,  ooal-ibM  waa  Wtwrf 
«a  tb*  Bear  tiw  a  dl  ilancv  nt  Kl  Ian,  vi  • 

TOluK*  of  as)  euUe  feci  of  IlivJamp** 
lnirDdBe«d  and  oooqilttdf  lUTuaad.  tW 
Btlag  of  dia  abat  pradneed  a  iipa  ; 
fMl  hmg,  iiiir— piaicd  bj  a  n^iart 
ihaiidef>clB|k     fbc  lanar  hmika  i 


POPULAR  31ISCSLLANY. 


into  (h*  MtiD  Iptlhn,  hut  ttw 
I  MdMlnod  InUcL    Tho  IndilanUl 
\tX  tho  bal  IX)  tlMU  aim  ladlMlad 
I  ■  faK«  had  been  Icl  hxan 
■l-diu*  foRBed  on*  of  Ibc  dcmcnU 
ih*  «ipli>«lnn.     Tliiuc  cipcrinicnla  were 
of  iwo  hunilreil  nmilar  onci  that 
ad*  trttk  fram  one  lo  acicn  pmt, 
bgr  tMidU  «nalwiutig  the  cgol- 
llb*ar7.' 

Hrdlnl  VIrian  of  D«c'»  TannM.— 
Koiiiincli  lixia;  railed  alMOl'mu  lo  ttt* 
Dtiou.  in  ih«  tannilf  diMev«nd  inactip- 
<  at  lb*  Ttmplo  of  fiMuUfiiu*,  In  Ipi- 
DH,  «f  cUldrcn  baring  Inoii  mtnd  of 
I  Ml  VbM  auetiwr;  b;  liavinf;  ihrir 
iClM4  br  tho  Mcnd  dap,  U.  lienri 
■  MUM  Uial  hv  bM  i&ooverod  the 
pVMliOf*  (it  tl>*4«(>«ur«  amciog 
I  (WOptM  and  in  >  numtivr  of  nlig- 
_  ho  Kiwloo*  holi«Tn  tliai  (he  Kiig- 
lilll  dof:!  la  ohulu  poMOMian  of  a 
muHlj  uhlch  la  toitail  In  llwir 
Id  ■  VoRfttan  lagaDd,  ?i.  Kwth 
b;  a  balwn  dimUlwl  from  ilio 
r  k[*  iloff.  tiO|i''  lonifittii  ar<!  niii- 
l  to  hara  rukIIcsI  Tirtnv  bj'  niniij'  |>cn- 
la  PMusal,  Fnnotv  tixl  l>>>ot]iiiiil.  In 
^homla  thnj  lei  ttrffi  MA  thn  ttsufn  of 
r-born  ehlMron  for  ''([anil  luck."  A  bo- 
tho  «iii>t«aeo  of  dlrliiitlex  iMulftK 
,  TtKBO  otfcs  it  vu  to  tick  iho 
.  of  llw  wonndod,  one*  pnnallnil  in 
lu  a  well*  la  000  of  Arl*ta|))>ii- 
kj*,  Plulm  nucitct*  hia  >))thl  in 
pl«  «t  Bwulapln*  a(t<«  b^liiK  liclu'il 
Dti  whieh  tho  Kod  woi  for  thai 
I  (■  aMirct  to  hia  prajor. 

ObMrradoif  li  the  Sktan.— Dr.  Owar 

,  vhoM  Mioomt  of  hia  \oaraey  throagli 

llw  Sahara,  and  Iho  Sondaii,  lo 

nboctoo,  hat  b««a   reontlr  publehtd. 

Ptha  (ooTlIi  Eoropcsn  tmreler  vbo  fau) 

Ibe  Unaua  "  Qmcq  of  the  Wil. 

'  tu  tho  dnert  metrapoUa  is  cMtA, 

llhe  pnarat   cmliir7.     naiiog  tn- 

Cilf  frcst  \itK  norlk.  and   tiivn 

om  tl  >vM«ranl  aod  dona  (ho  Stao- 

<  Allantio  coau  al  Kt.  Loiib,  br  ha* 

■Ud  lhi>  BootMibQit;  of  TikibtKtoO 

I  dir«t«i«ai.    Ono  of  the  raavta  of 


the  BurvcT*  h«  taoAt  on  hit  jniimef  vill 
proliablj  ttf.  tliA  ilrAili  of  Ihi^  thcui  y  that  Die 
Tq^oD  at  tlir  I^bura  haa  «vpr  licon  d  inn. 
rioc  tiaaln,  it  Icwt  •iiicu  tlw  eat\j  'XfnX&ry 
e[M<ch.  Till)  kIiiiIo  of  th«  weatcm  icviiou 
of  till)  dewK  tmforatd  b;  Van  va«  prawd 
t»t  tu  bo  odoimMioa,  anhaa  boon  aaanmcd, 
but  on  bnttniar  pla(«au ;  itanilliis  in  tho 
Hon!)  at  a  rnrao  riciulon  of  (ram  rlj[ht 
hundrtd  lo  our  Ihoniand  fed,  and  cti-a  al 
Tudenl,  Ua  lo«e>t  Icrcl.  aiUI  roslntalninn 
art  attitndr  of  Irrnt  or  fire  hundred  feet 
aborr  the  AiluilJc  Tb«  Burfare  fornut- 
tioni  bale  notliing  in  (uinmon  «ith  ns- 
rine  sedimmlary  di-pOKtlt.  but  arc  all  cvi- 
dooOj  (he  mulift  of  ntattioring.  Tho  nu- 
iiiotvua  drivd-up  falor^vfiartct,  whu<t«  dci-p 
channvl*  an>  dlMinrtW  thn  olToet  of  «n)Bioo, 
alto  »liow  tlial  Ihli  part  of  tho  doa«rt  haa 
boon  drj  laiid  for  mnnv  agca.  Thcuc  wadic* 
Tadlntc  from  the  eeutrol  highland  north  and 
nortbeaol  to  the  Ucdilvrrnni-Itn,  eoal  to  Ihc 
Sllc,  aonib  to  Lake  Hind  and  the  Kiger, 
■nd  'est  lo  Ibe  Jtlonlic,  and  have  been  in 
iheir  da;  full  ot  wnlcr.  Il<;nct',  it  Bppeori 
thBt.dotrntociciinparaliiilj  n'Cenl  liniea,  tho 
Saliaia  wu  a  veil  x  atertJ  and  trooded  region, 
thiFhlji  ialmbitcd  b]r  af^rultiiral  and  po*. 
lural  i-ominuidtStl*.  Wbal  lia«  au«ed  llija 
rliango  id  olifoaie  1  Dr.  Leni  otlrt  biitea  1 1, 
not  M  rMKhvl  haa  loppued,  lo  the  dry 
northMU  iwlar  lainda  (foe  theac  In  the  Sa. 
Iiara  yield  to  tlie  northern  aod  northweM. 
am  ainiflapberiv  entrrnta),  but  largel;  Co  the 
nickleu  dniiriioliuii  of  Ibe  woodlands  wbiah 
once  ooTorod  vilcndire  tracts  in  Ibe  region. 

Valof  of  rrult  M  Food.— Tho"  Lanoet" 
rejpirda  the  incti»»Mid  inn  of  friiil  in  ordinv 
Tj  diet  aa  ono  of  lh(i  tiiiiHl  Paltiturii  tcndi-n- 
cics  oi  domeallc  uiaiiaKi'iiiviil  in  uiir  dij. 
Tho  Btaffbj  and  aaetliartno  eoiiiponi'nn  of 
fruli.  while  they  arc  not  equal  in  «i.'i.'iiiiiii- 
Uted  force  to  the  more  >olid  lii([wdivnu  of 
meat  and  fot.  are  dmilaTtf  naofol  in  Ititir 
own  dvgm,  and  biTc  the  adiaata^e  of 
greater  digeatlbQitf .  Otbef  adnnugc*  are 
(he  locaUj  itjaiuliint  action  ol  many  anil- 
■eld  (toho,  luconlrol  of  a  too  adiw  peptic 
locrcilan.  and  Ita  InHuencn  nf  aitrncIioD 
vpoa  tkc  atkaUoc  and  aperient  Inlcitlnal 
jnloe^  to  which  further  elTccta  that  aid  the 
iiMlnteBuicc  ol  •  pure  and  cl^oroui  c!fca1»- 
tlon  aro  todiitctJ;  duo.     "  Tbiu  It  followi, 
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on  ilic  rimpldtt  prlndplt*  of  fhptategf,  iLat 
ocLct  cucntbil  orBBM*.  Micti  m  ibe  rfda  and 
kUncj*,  ue  rclkTcd  bjr  ilie  iranafacMc  td 
pan«i  IliMr  cutctorjt  ranclicin  to  tlw  Umd 
■■■1  «et  wiih  grtfltor  eu>,  tbe  gMwcal  n*- 
cnUr  tjrMtm  ia  1igbl«d«il  bj  lUi  rp^laliag 
diwn,  ami  iu  ficull;  at  ibMirUng  Ihn  «*>U 
pRxtlKI*  of  rooil  and  work  it  tnToartffei  iat 
praportlca."  (Inlj  pc««on«  of  goMj  and 
tbtumkllc  habii,  w  of  umdencSw  to  dhr- 
ifccM,  djtMWrr,  ur  fncclMirtnoilUbMWv"'^ 
bt  UMy  lo  And  fruit  la  an;  nodfntto  iiaaa- 
litlM  to  dlMfTM  with  Ibcn,  ithllo  4y*prptio 
pcrMoa  trill  flnil  It  dniaiR  iHmiIIj'  btooAdol. 

FonMdM  of  Prat— Fur  Ihe  growtb  and 
forautlon  <if  pvBi— »bi(ti  if  ngvlable  tnal- 
ter  to  k  Nmt-deminpOMd  Kat^-'ii  Rqiilrrd 
a  cUhmIc  mlDcinillr  tnaU  to  (o*lcr  Uio 
giQWIk  of  lb*  plaata  of  Ibr  tvmalM  «f 
vUdi  it  U  oontpowd,  anil  ai  ihe  tame  Umc 
«ool  aaougb  lo  ivlatd,  unilci'  Mrtaln  doiuII- 
lion*,  Uie  dcoouiiodlioa,  boj-ond  a  ccruln 
fioinl,  u(  auciM«ii«  gmvtniioiu  o(  ibow 
ItlanU.  AoeDrdh)):lf.  »«  find  it  mott  abun- 
dMitlr  diBUibated  in  lalituilcB  abovc4&'  In 
«htMT  tMiiii(pb(««.  Ill  ItvUnd,  the  poU- 
bopeoter  about  en* aSTeath  of  (h«  muUee. 
Peakbopon  daMifled  m  tlioae  which  bare 
CHvad  CO  grow  and  thovc  iitiiuh  arc  still 
m^rln^  8omc  of  the  farrDcr  cUm  maal 
Ik  of  cnonnouii  aRO.  In  nnn;  bogi  ici  Ire 
landlbo  ilopoidt  !•  from  flrtc«ntalliIrt;[>Ft 
doep.Bnd  In Scmlnndtlilii depth  i>  ImjueDt' 
Ij  exceeded.  Euch  jeor"!  groirth,  aecord- 
ing  to  Mr.  Ktiuihan.  Ii  rr^moiinl  bjr  a 
layer  of  larnliw.  nnd  iheK  liniina  art,  on  sn 
anrage,  lit  nhlic  iur(  one  hundred,  in 
liro*n  lurf  turn  la  three  hundred,  in  black 
liirf  fiom  fi»  to  eight  hundred  lo  the 
tool.  It  \i  *»ij  with  lhe*e  dsia  to  mmpuU 
ajiproiimaleljr  (he  probable  a^R  of  lli« 
bofta;  but  the  remit  of  Ibe  ealculnliun  it 
liable  10  Tarialiont  aooordinj;  lo  tlip  maimer 
In  wliich  tlic  bog  waa  fonnad ;  (<jr  Uio  rat« 
of  growlh  i«  nibJiMt  lo  ubiit  lliictiia. 
tiona.  Dot  onlj  In  dltToront  hagt,  but  In  dlC' 
TiTcnl  jinrlj  ot  the  aamo  boff.  VVhoD  tw« 
Uyira  of  wood  arc  found  In  peat,  the  lower 
forwl  nauallj  prove*  to  liaie  coii'bttd  of 
onic,  and  (he  upper  one  of  plno.  Itonmlna 
cd  tho  E»*t  [ri»h  deer  are  veiT  common  in 
the  htim  of  Inrland,  and  human  rellcit  arc 
often   found.     So  ehtonolo^oal  OBlimAte* 


ean,  hoicwnr,  be  baaod  npon  Iha 
of  (uch  nUm,  for  anielea  bc*tsg 
will  tuilj  rink  thfonsb  the  aofi  mua   it 
diiirlcu  «bct«  pent  b  ptcmifiU  it  ii  eitni' 
flwljr  u»ed  for  fuel,  for  wlUcb  purpow  U* 
turl  is  cot  fiocn  Ibe  boga  In  uarraw  ntv> 
gator  inaMMa  fool  or  dgbUen  ioAw  kq^ 
and   pwpaiad  b;  dijlng.    It  b  not  adT 
aikpladto>Meinniaiiar»t-iure«,fofitth»» 
tag  pover  la  lav.     I'eat-charKial  hu.  if- 
ever,  been  wed  wilh  adtuiiasT  ia  mrlilDf 
Iron,  and  H  pwataata  Ttry  ponvrful  uiUwp- 
lie  and  daodort^ig  ptoiwrtloa.    Ceoiidw 
able  (jnanlltloa  of  pcat4aiid  ha*e  bmi  if- 
claimed  and  btovglU  ander  eultlTiiion.   1> 
tl*  natural  alat*  Ibe  toll  la  tour  and  unit  'o  I 
pKffliolcplanl growth, tat wltrnilniitf^ied  | 
treated  wltb  Huh:  ii  na;  be  brvuflit  ihi  >  bl^> 
degree  of  fertililT.     Wh«ii  the  pm-ba^  '" 
(ituatfd  nr«r  lo  llneatano.  (he  pnwnn  d 
Tvelainhig  the  land  ia  cheap  aadtLennU 
ii  profitaUeL 


i 


A  SctmlBt  t*amoapli<*-lMkr-ne 
puriio>«  rf  "Tlir   SiinilBi-  It'll."  •  w* 
aerial  kind  od  eneTi-li>iMi'il>a.  ut  (ooia* 
placf^book,  p*o)tcl«d    and    l«giio  hj  Ik 
Alexander  Bamaav,  la  to  cull,  clMritf,  u4 
nnbudy  In  a  ahaiir  onuitnlenll;  aeowlbli, 
all  tlw  iuipoctast  datcmonl*  of  fwt  ">' 
thmrj  that  iww  lie  *csll«red  aad  aubiuc- 
tUlIj  out  of  tvacb  to  as;  one  man  In  ^^* 
■Ii   ihounad  (cieoiiSe   pcriodicala  ut  li>« 
dajr.    Tbe  ijrieinatltation  at  note*  oa  IliU  • 
plan  rcaulti  in  a  moat  compondSoo*  eUot , 
flcalloo  of  all  that  ia  vanied  In  acinnlie 
literature.    In   neb  ■    «B;r   thM    linea  ot 
thought  are  anggtMcd   lo  the  f«*d«r,  lai ! 
fadlltic*  are  oillbred  (or  following  ihroMM 
•rhldi  booki,  »a  a   wbalc.  do  not  *fML^ 
So  oortcetlon  la  (^tcd,  or  cotdnwni  upeti 
Ibo  riewa  of  the  aercral  ■oihorft,  bat  ni* 
MIC  •prat:!  for  hlmtelt,  and  th*  madct  ll| 
Irft  lo  cbooK  to  what  he  will  hold, 
Hm  volame.  jutt  pubilabed  h; 
nenicbein  Jli  Ooi,  Lomkni, 
etature  of  cliraair.  In  wbldi  a 
place  in  gi»en  to  a  r^rj  inti 
raphy.    One  o(  Ibe  oldtTl  wotki 
bi  aaid  to  hsTe  been  wtiiuti  in  tlie 
miturr,  and  waa  printed  hj  Ow 
the  title  of  "  Ima^  or  lUmw  of 
Rut,  a*  an  EngTuh  journal  adodl 
reriew  at  tbe   pubUtatko,  "it  ll 
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tha  J*M  17S9  tb*t  wc  Gad  tlic 
gf  ibe  tdeux,  in  >  |al»T  b;  Etunjtmia 
udor  tba  Msewbat  UdiU  litlc^ 
for  M  bsU  «  nHMMoloeirti  ot "  lIt<tcorologk 
€d  IsM^iMtioaa  *nil  (^llljKtun9l."  TliU 
b  IbQowcd  bf  coutribnliuii*  ficoa  Luurd^ 
BmnuiB^  Fbjtur,  uil  numboldL.  Tli« 
BNnber  of  refunnoM  lo  (h«  joar  ISOO, 
wbn  HamboUl'*  iiain*  ta  Bnn  kmhIIdqciI, 
U  on);  (hite,  obilo  iu  1690  llic  nanibcr  bM 
Inrratml  U  ri|litf-Ionr.  America,  ■■  Ihc 
foOBUrallanJipK  moM  factUUc*  for  ajslcm- 
Mfc  ofcatfTUiom,  ho*  iba  liaAiig  plftce  in 
tbc  Utf  «ll  the  vkf  ibrsBgh. 

E«UrftB(Bl  «f  (he  Su  Md  Btaa  !■ 
Uc  Uorlm. — Vtrioiu  bjpotbcioa  hnie 
botD  proposed  to  cipliin  tbu  appanrnt  vo- 
UrHcmcDt  of  tho  sua  and  isdod  in  tiic  hori- 
BSB  ottf  tlio  bIw  ibc;  iwcm  to  prvevnt  it 
liba  MBltb.  EipNtiuciiU  niK'ntlf  niadi.'  by 
M.  Stmotniit,  in  iklgiuui,  in<11i.«U<  tint  tlie 
mn»t  of  the  pbtnainmoii  i<  a  |>1ijKiulii>cK-'il 
ono.  In  a  darktovd  ro»[ii,  U.  tlEniotmitt 
lud  Gird  U  Uin  oilWa^  tno  rti<c[riu  jitani 
•bout  (iglU  inchM  apart,  and  uu  \ttt-  Imut 
•f  hia  «]«  i«o  aimlloT  RUn,  the  dixunw 
bctwM*  mhoA  a>o]d  b«  Tailed  at  ptoaiun', 
wUl*  tb«  obMrrar^  «j«*  ««nt  al  an  finul 
dIaUBM  fntn  dlhor  pnir.  Wbon  tbo  pair 
of  Mam  OB  ib«  iavcl  of  lii*  rjn  were  to  ad- 
Ju£M<]  a<  to  appaat  al  tha  aaiuc  dlitanoc  u 
Um  pair  ia  Iba  celling,  tbc;  were  proicil 
oa  niaasareiDRil  lo  be  aoij  six  and  a  half 
intbea  apan.  Uc  Ibcs  inuutcrrcd  bii  ob- 
Mrrailnni  M  ibe  •dual  itun,  Klcctios 
psini  at  leiMBiljr  cqnal  djaiancc*  ap«n  m 
tL«  borbtm  and  in  tbu  Moiib.  and  afior- 
wwd  mcMDtiag  their  ml  angular  «vpara- 
tiM)  aa  inarlMd  on  tbo  cclmU  globe.  Tbe 
apfATtM  aqwntioa  of  the  alar*  ia  tbu 
horiion  ou  incrciml  in  aJaiost  pr«ciM:l; 
Iba  laDC  degree,  tlw  ratio  of  tlie  nial  dia- 
laneaa,  *Uth  •eemed  to  the  0)v  to  be  tbo 
•ftme,  betog  ■(  100  ia  the  maiOi  lu  from 
nia  lo  8I-* is Ibf  horiion. 


I: 


Tbt  Tf«etaUw  of  GalUr>SteB«^Dr. 
:agB  WiBsaciO',  "bo  d«*ot*il  tlnan  foil 
■oMbt  to  the  iiodf  of  ibo  lubioct,  baj> 
pahlfahcl  ■  ptpor  on  Ibc  "  Vcf;(^allon  of 
OaMc^SmiM  and  lt«  HcUlko  lo  Infcctloui 
OiiMM*."  Tha  tub^Mt  li  one  of  no  liulo 
(or,  If  tbegMMHof  oarrtrccla 


•ai 


tvaltf  batbcv  tnfertlout  pbflM  or  gcnii*, 
thi^f  ar«  capable  of  bdng  rtrj  den|[eroua 
BgdUe  for  ibe  >pr«ad  of  dlMa**.  Vatu  at 
Ibern  ate  eipoMd  to  holns  dilcd  evrr;  daj, 
and  >hen  thcj  ai*  In  that  oandliton  Ibe 
germa  might  b<i  taken  up  bj  the  wind 
and  MalWTod  oTcirwhere,  M  btvomo  actlre 
nhencrar  they  ai«  mipplicd  ailb  moisture. 
Dr.  Wlnnaclur  bu  found  that  Ibe  ircgrta- 
tii:>o  uf  tlio  ((utti't^tanei  conxliU  of  greca 
a)|M  and  fus(dd*.  Tbo  algn  an  hanolcia 
and  tntiD  bcmdletal,  tor  tbcj  grow  o>or  llio 
fun^ids  aii'l  at  tbetr  o^enMv  and  help  lo 
kcv;!  Ibvuj  duwiL  Thejiltould  lbcr«Iorc  be 
cncuura^ii  bjr  not  reiuotliig  lh#ni,  and  bj 
Qusbiui;  the  gutUnt,  to  a«  i«  mpplT  them 
with  ib«  clouirnu  faTorable  lo  ibcir  nutrl- 
tion.  Him  of  Ihe  (ungi^da  Ukevisc  appear 
to  bv  tiinukiii,  but  aonic  o(  them  ma;  bu 
danitcroui,  and,  a*  It  !•  tiard  to  disliDeuiab 
their  qualilira,  it  is  well  to  be  on  the  watuli 
Ogilnil  liicm.  Tuo  of  tbo  fungoiil  fomiR, 
quilc  abuojaiit  at  Gultingcii,  are  eBpcciillji 
Uvscribi-d.  Our,  a  mlanxoxtU  and  fcruiviil, 
giuwi  ia  a  mldisb-btaKn  coaling  fruoi  rarij 
iu  tliv  eii'diig  till  Into  in  tbo  fall.  Auutbt-r, 
a  mold,  groirs  in  thiclt  tiiaasR)  uU  liiv  <rvur 
nund.  The  diaraclor  uf  Iho  TCgciatioti 
majr  be  dilToient  in  different  ciiie*. 

DIIII<aHlM  of  radtr^reand  TrlrpboDf. 
— The  dlUiculliM  In  the  wajr  o(  al  once  lay. 
ing  tbo  trlcgraph  and  Micpboue  wires  un. 
doi'ground  in  Locdoa  arc  aucdnctl;  aiatwl 
in  ibc  "  Saturday  Reritw."  Tlio  indutiiro 
effect*  in  the  tilepboue  wirce  are  alreadj 
antioj'ing  unougb.  when  tbeni  i^  room  lu 
aprvad  lb«  wiruii  iu  lljo  air.  Tlirjr  vuuld  b« 
gn-ailx  tuiiliiplied  if  the  condui'lor*  ««t« 
buiwlipd  logi-Ilivr,  K8  1)107  would  ha>e  to  be, 
lobeputinalubeuuderi^rouiid.  Thutviarda- 
ti*<  tffccM  Koulil  alio  lio  largolj  tncrciucd, 
lo  a  Hiiou*  Client,  In  tai^l,  !n  ttio  aue  cf 
lli«  Ulcpbonri,  far  the)'  dopcnd  upon  abrupt 
and  rapid  changes  in  the  ilrctiglh  of  the 
cnrreni,  and  thcto  would  be  ao  iai  nulii- 
Oed  aa  wclouair  to  Impair  the  clonmeu  oif 
th«  ardculatian  If  ihc  line  were  of  any  ooq- 
iddonible  length.  Ths  txftatr  of  construc- 
tion would  be  largelf  laoreaacil  b;  thr>  nt- 
cmltj  of  cooling  the  "ir™ ;  whilr  llio  «»!■ 
Inp,  niainlj  conipoacd  of  gutia-pcrcbn,  is 
psrlibabla,  and  conotanllj  gtring  riic  lo 
"  taulu^'    A  ijitcm  of  lub-waja,  tike  the 
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M<r*r*  of  Pari*,  Of  tm  MamiBMMJ  Ma- 
nn, ibat  nricbt  be  maJa  by  aonaawlin 
(be  (Mcwalk  nalU  o(  Mea  Yatk,  aaaaM  W 
be  aa  Miapenalile  pn*n|iiUw  ta  a^; 
praoikaUa  Rtaanl  tacatlM  of  tUcitte  lala- 
f^pUe  aad  Mbw  alna  onder  Ihe  grtmd. 
Keienbc-lna,  Iba  artffcwil  elMtioJigU 
«iit«  ■»  •  nuliaaw^  ami  tn\y  uuiitUd  lo 
Ihe  aptthrt,  "  a  OaiotKllaB  torrvr,"  wliicli 
lb*  Loadun  "  Unoet "  appBta  M  ibtn. 

Faa^ValM  af  "Wkalf  Vhaat"  il^r. 
—Dr.  Camphall  Uorflit,  wbo  haa  bacn  tar^j 
iDMnininiUl  la  liiitnliKiiii  lB)pRiTc4  focru 
«r  bivtd  and  no*  moihoiJ*  o(  braad-atakiafi 
baa  rDpotted  an  rijicrliuBDI  ha  hai  nado  lu 
aaeenalK  Ibo  ivUtlio  *alu«  of  comiDoa  Bour 
aal  at  U*  "wbDle-whoal"  Hour.  Ttia  ob- 
JMtlooa  to  Iho  old  Grahatn  flour,  that  lu 
e««nH  bran  *u  Irrtuilnii  toihe  dlgtfdvaor- 
guuiiKercvdirouiulod.  Tha 'whida-whoat'* 
Beui  i*  fiae  from  Ibia  finlt,  for  the  bran  b 
M*  ocarae  or  •harpxdgrd.  Dr.  Uoifttt 
maknt  tlwea  klnda  ot  Sour :  the  erude^  rcp- 
reaontiDg  the  mlJre  gta^ ;  a  alaodard  re- 
Bnad  granular  mtal,  rai>rc*eiillBg  nlaMf- 
dirao  er  nloeif -four  per  oeM  of  iba  daaned 
pabi  i  and  a  paari-uMte  nioal  reptwontiag 
all  ibe  faitna  of  the  grain  sHb  aoioe  otmaU 
iae,  about  rlghl^r-tlitvp  per  ««tit  of  tha  vbola. 
Given  aelfhu  of  each  of  tbtii«  wer«  oarc 
fully  braabed  orer  a  da*  olre-clolli  tUI  all 
Ibe  farioaecooa  peitlona  hail  Kane  llimugh. 
Tliat  «bicb  -na  left  on  the  iUto  «allwl 
pTOiImatf  bran — anioDnied,  Id  the  nKan,  lo 
t8"J8  por  (VDt  of  the  crude,  and  IS'IS  pw 
OToi  (if  (he  luadard  meal  Thtroforti,  wheat 
aa;  be  nUt,  gtneralt;,  t'>  oonniitt  «f  til'73 
pt*  coil  farina  and  I6'2S  of  bronnj  muter. 
n«  pnnbaaia  bmiw  were  next  Incloeed  In 
One  olotha  and  kniadad  under  velafe  of  eool 
water  till  Ibe  laileiceoacd  to  bccoina  cloudy, 
•uil  by  tbit  treatment  wrn  rednced  lit  wetsht 
nthor  more  than  one  balf.  Tlic  reoldneleft 
freentbiattvatiDFiilttu  called  abaolntabian. 
It  exieti  in  a  filed  lailo  lo  the  meal  b  all 
the  whoata  ItuUffet^tlj  of  9flS  per  cent 
from  Ibe  orudc,  and  a*)tO  yvt  crnt  (rou  the 
standard  meal.  Tbu*,  the  total  of  acioal 
brou  in  any  wheat  don  not  cie«d  ten  per 
cent.  The  prodmaic  bran  wa*  then  »iib- 
jected  to  an  atiificial  dlgettl«e  proccM,  lo 
diacoTer  how  much  mew  of  lla  eubetlanoe  It 
would  jield  in  tliat  war.    The  ijuaiitiV  of 


■■  itltlmMe  "  bran  h-f i  atifr  lUa  m 
WBB  raitaeed  bj  tb'44  per  cent, 
per  (tml  fv  iha  cmla  meal*,  aaJ 
per  owl,  oe  10  4-M  par  ooM  lor 
ari  moala.  Tha  tnoM  pMrarfal 
B«a«io«i  of  the  atoaack  nrnti 
tract  aiiU  Ban  fnan  iha  ■da. 
oould  Mt  be  men  imprcadra  than  ihtn' 
a*^  Dr.  MorfiM,  "a*  to  tha  Nperiar  aeaa 
Uliing  value  of  whole-wheat  bmoI,  for  tbqi 
prar*  ibat  Iba  aeparatJoD  and  rtJMtlM «( 
tha  bean  muat  InevitaU;  imp«>T«riab  Ibrw- 
riduot  fUina  of  tbe  flour." 

PaUenaw  aad  ledttlnil  Itrrbt  li  li- 
dia.— .Vo  eouiUry  la  bettar  anppbd  vUi 
mrJIdnal  aa  w«U  a>  peiaoooa  heiti 
India.    Tha  wayaUca  asd  dlKte 
planto  thai  peaaaaa  fame  Mnngc^ 
Ibe  moot  deadly  qvalUiMk    One  ef 
common  of  tbvaa  plaBla  la  the 
Ita  larire  wblta  Cowar,  a»d  teatea 
tbeae  of  tbo  hoUybock.     It  li  «tll 
aa  a  nanedy  for  aaifama,  and  ha  learw  w* 
oatd  la  tbe  abapa  of  dgan  «r  "«»bam'  " 
bnt  ita  aectta  an  %  anbltlo  and  pcanrfd  f» 
■oo.  la  omoll  qoaatliloa  cauntag  tcnfenry  '. 
inMniiy,  and  In  Urfi;«  <4iber  pinwnrTlii  ,| 
Jury  to  the  brain  or  deaih.     Iba  atlini  , 
beliore  that  h  U  tucd  by  robbnt  WiM,' 
them  b  tbdr  opemtlow.    Tbe  ma4»r  peM 
from  |WD  CO  four  feet  high  In  iMilalnl  tr°°I* 
»k»%  iaad«do«  and  In  open,  (unnr  [iltna 
II  la  aotl  and  brancb!ii|c  wHh  bn<ad.  thick, 
dark-green  lemrM  oorofil  «itb  iltFwn,  tiA\ 
large  whHc  wium  flowcn  liii;^  vllh  pliik< 
luwaid  the  cenMr.    The  appIicailMi  ol 
leaf  it  a   rurereign    reincilj    tor 
Bwollinga,  and  paioa,     Tbo  alrasi 
DMt  powerful  property  of  tha 
ndu  In  the  milk,  wblcb  nudea  ib< 
00  the  tllgbleat  acntcb  o[  lu  euceu! 
or  >tem.     The  natirta  paotcM  lo  tiae  It  .^. 
any  oli»tinate  aor«,  npedally  In  tb«  noati^ 
bat  when  twallowcd  H  p««dacaa  apaim*  4 
hitarioiia  inuiiicatlna  of  wblcb  tbt  |mHiW 
reoollecla  nothing  after  Ibey  are  otot.    Tid 
natlTca  ny  tbat  if  a  probe  la  fonMd  fi 
mliiure  of  thp  ■larfjj'-inllk  with  « 
niMM-acvd,  dried  and   hanlened  in  the 
and  If  the  akio  i*  pricked  with  ibi*  and 
point  lell,  death  will  follow  impen«| 
and  palnlculj  in  two  or  ibivo  daya,  kw 
no  traoc  of  tlie  <nu»a  but  ibe  talai 
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Bka  ■  raoaqnila-biw  wbcre  Lhe  akin  •■« 
Vrabol  Tlio  Willi  ganja — to  which  the 
WbaMb-ptent  CDrrtspciiidi  »*  *  culUkktnl 
■pede*— hM  ■imilu'  iutuijratiiigrltcou.ci- 
CBpt  tlut  il  li  1*M  injuriuuB  lo  the  ifiUm. 
The  bKtitrH  chiHIjr  uut  it  fpicwl  for  Iho 
lioolu}!,  or  u  SB  infutiou  (or  driitlElng. 
^m  loiiK  oontiiiuanct)  or  cioeu  ll  ii  >  (rf- 
qiuul  mow  of  inMDlijr ;  siul  tbU  mty  piM 
a«>7  on  tlbcoiitinulng  th«  um,  or  rwiilt  ia 
tnori  o(  ItfM  ptfrniiiwiit  itnlxKility.  It  U 
OMd  KomttiiDM  u  k  noilidDO  (or  ratllu. 
The  number «(  harba  eoulderad  modiuin*! 

b7  ibc  DltltM  it  WldlnNh       lI»Rli7  B   Wl.'pd 

gnwa  but  iImj  dod  Mmo  viriu^  in  it  [or 
Maa«ilm<rnl  or  loothar.  The  Iniw  Iraf  of 
tbt  MMnr-oil  pluit.  hMUd  Mid  iiipliinl  rx- 
tcnullj,  U  tif»(I  (or  kll»;ln|t  local  liifluin' 
iTlnri  and  (win.  Tlic  k-kf  uid  bark  a(  ilio 
hmm-Ipn  ar*  ilmiUrlj  applied.  A  nuill 
waad  Ilka  clom,  gaihcrvd  iinong  the  ^ou, 
Uappllcil  U  Ihc  icmptoi  to  tllaj  hudacbn, 
Sf  oIlwrviK  aa  *  cvunlcr-irrituit,  ai  vc  ivo 
Riuttinl.  Thn  fSrrtIa  1>  a  wvll-lmnitn  t<iiii« 
•bd  (rtpr  prr^'atln; ;  anil  the  milk  of  (tic 
rt>Wi  trea  la  UMd  (or  ttuOing  what  (rw 
HtDdoo  taaltl  aome  to  be  la  need  of  that 
pfoetaa. 


NOTES. 

Fiflvnaoa  Joii^  8.  KrvsnnT  hu  d«- 
ieribeditB  tbe"Anaalii"  oftbc  N'ew  Tork 
An4«n;  «f  Soicoca,  some  peculiar  aercw- 
Kka  fuMlla  from  the  Chnunng  noka  of 
Xortbtm  tVinni>r1raiila  and  Sautham  Nav 
York,  afaich  *l  finii  •iffhi  aigQpat  a  rMem< 
blanocthal  i>  notrv«t  lutliq  foiail  fruit  Spi- 
nofctua.  Two  apcciea  ac«  ideatifled,  of  one 
of  whldi  oolj  one  apedmeiifaubMn  (oaiid. 
rbaf  oewlal  at  a  ayUndrlal  or  fuatform 
haij  &«iuia«J  bv  double  aptral  nttolrini; 
ridgea,  vUdh  make  tbvn  k>ok  tcry  mucli 
like  OMnnon  tprca*.  Tlie  grniMio  name  of 
Bfiirui*  bu.bfvD  gll'Mi  10  them,  with  the 
lyadAc  namti  of  major  sad  iiatdaili.  Pro- 
faaMT  NptttwiTj  rvgaril*  thciu  aa  ciala  of 
a»a«(nJ  Bicuii. 

!>■  paper  on  "Tlio  Ftrtt  Xoticeot  the 
PlD»4rafeor  ForMt  Rlrer  RboU-heap,"  Ur. 
F.  V.  Ruoam  raprinU  tba  report  made  hy 
JiteLewla  RniMll  in  1S40  (o  thu  Em» 
Uonnl*  KatdTvl  tTlitorTSodoty.  fp  to  ihio 
Imt  U  had  h«rdl<r  txvn  doubled  that  thcio 
baapa  man  of  &ai«nl  orl^,  and  Ur.  Rua- 
••n  data  not  appoar  U>  bare  iOBgcalol  anjr 


tiKLm  C.  Dk  R  AiiB'irT  baa  pxibllabrd 
an  anat}'ilaof  tlioliarkvl  /'uiHnicnHi  t/itK' 
rfnw,  ur  the  ototllla-trM,  a  uontf  plant, 
at  tha  onli-r  JonianKiarav  nalliw  to  thn 
n-^ou  of  the  Mviioui  boundaryJIne,  which 
pmr*  in  thu  shape  ot  a  low  tan,  (ram  eight 
M  laelie  Icct  bijli.  bearing  loot-long  ixt- 
let,  trunipcl^liapeil  flowen,  and  vbieh  tlie 
p«op1a&iid  utcful  for  makloB  (one**.  Thv 
baik  auppUeaawtji  which  dilf era  sciiurall)' 
IntlaproportttafromkaoanTtptalilifimw, 
and  iaovidentljanow  wax  pircullarto  ihii 
plant.  Tbo  Doiue  ocotilU'wax  la  pmpoaod 
for  It, 

Dk.  Qit-D,  of  the  Indian  OaTaimncnt'a 
aurrefing  ateuioer  Invtwtigator.  haa  ob  taliud 
lotneaatfflal*  (rom  the  Bay  of  Uen^l  which 
appear  to  bo  cow.  and  hat  prorud  that  *'  the 
tWatch,"  at  iha  inoiilb  of  lh«  flooRlf.  ia  a 
dnop,  tiibinerjtrd  latlor,  (oniiing  part  o(  the 
original  dn-praasloa  of  ^  bajr. 

A*  liitrrr«tliiBnair(oalui«or  tbU;<nr'a 
Mai-ilajr  n'lvbtatlona  in  London  wia  a  pro- 
n-arlun  offutt-honoa.i'iniiUr  lo  thoae  wbidi 
liate  b«Q  rcgujaiif  brld  b  boidc  of  the 
town!  of  the  United  Kin^om.  Ahoui  a 
hundr<td  tnanu  Mrtldpalcd.  Xonrluwneiv 
off(<ml,  bill  ca«i  driw  r«veliW  an  illqiid- 
nnuiii  tunl  ri>inni«(DOMtlT«  of  tlie  aeration, 
»l;d  ai'kaowlcdpnK  tb<^  cvidi.'nci.-ii  nITonlril  of 
"caie,BtlLiilioa.  nud  kindnesi  lo  aiiimola." 
A  regular  obamance  of  Ihli  kind  nilglit  lie 
madetbameanaofgrcatUencMimgltin  prop- 
er ttmiinentof  baaata  of  bunlUD. 

U,  Wm  autM,  aa  the  remit  of  oba«rt». 
lioni  he  hai  bcrn  niaVing  for  aome  time  on 
Btmoapherie  oxonc,  Umt  ih*  proportion  of 
oiODo  In  tha  air  of  Parli  lam  jcar  waa  lo- 
Tcr(8  lo  (ha  DwrlAlily  from  rliuloTa. 

AorasMM  lo  a  Hoaoow  puwr,  octjr  31 
pFT  wat  of  the  children  alieiMng  actitwl  ia 
thudaanglrl*.  Tfao pniportknt TariM w4th 
the  rtlblon,  bolnji  grauotl  aiiMNW  Ftmm- 
lantailS^  prrwnt;  eellaniang  Awa,  M'l 
p«r  etnt ;  ncil  ainonj  Roman  Calbulim, 
M'l  Mr  cutA ;  and  tomni  among  Greek 
Caibolio*,  \ft  per  ocnL 

U.  PtKccatia  llatmm  haa  deatribed 
■omo  )dli('I<>iiH  pi-bble*  whioh  ve  uulLe  nu- 
tnvrou*  in  the  ijuaicmBr7  grarela  or  Ibe  nl- 
le>  of  Iho  Loing,  Franoc,  thai  aro  ranark> 
able  for  being  hollow  and  (ndoalnii,  tOROtbtr 
f rcqucntiT  with  a  looae  atciny  nuclvua,  lii)uld 
water.  They  ar«  about  for(yft»B  millimi'- 
iTtt  in  diaiiiFt«r,  and  Iho  wai«T  m%j  be  beard 
lo  *criki-  a^aloat  the  walla  of  the  eatlljr 
when  the  ■tnor*  are  ahakeit.  Ilie  00I7  way 
M.  Ucunlet  can  aoeonnt  (or  the  walM  Rrt- 
ting  into  the  pebbka  la  by  Ita  Mev'f 
through  tho  poraa,  Air  not  •  ili^  ot  a  cncE 
can  be  aeen  with  IhctTeoTb/lfaaaUofa 
aiKMif  |Ih«, 
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mcni,  in  «iiU>um«,  (liat  no  Uiul  1b  Ccuwel- 
lo«  rifl*»  ilrara  a  ihowMd  («M  ia  ho\Ak. 
VttAvmm  AMpk  HiU  «riiMU"8(fa«K»" 
thai,  tooording  to  Mr.  O.  U.  llradford'H  Mr- 
*i7>,  ■TTMil  pdau  In  ih«  narthwM  pan 
of  liio  fMttW  are  klGbct  ihan  ihia,  aad  mcn- 
lino*  tli  nounulBi  llul  vienA  l.aoQ  ftot. 
TIit;  aiv:  I>7  tloani,  lioabm.  I.MI;  Bay- 
Mark  Mount.  y«rf oft.  \fi1i\  BaM  MouM, 
}lurf(i;k.  I,1T«:  BniUord  UouBU  OMuan. 
[.mo:  B(u  >luiia«,  tjalbbufj.  3.100;  and 
Ikww  Moiwt,  8iill»liut7, 1,300  itcx. 

Uynn  \\>e  promplinp  of  the  nntTeraal 
tvcof^lkin  of  (liL-  iniih  ihat.  for  Japan  to 
Uka  Hiv  niik  sliD  fbcmld  liold  uDMlg  dril- 
iiad  nalicini,  h<?r  lllcrorj  and  cducatlOMl 
work  mnit  be  (rfcd  frotii  (hi<  [nrnmeli  of 
tho  Cliliww  ldM))tr«[i1i«,  *  nociety — tho  RO- 
laaji  Kai — Iim  hwn  furin«d  to  rromote  tlio 
(Kiaral  aJi^en  of  Ibe  Konan  lotlcn.  lu 
•MaaniitM,  taimfMtA  «t  natlTO  and  foreign 
•dboUn,  baa  drawn  at>  a  adicnie  of  Iniw- 
Ularation,  and  a  monikljr  JoBmal— iIm  "  RA- 

al  Zaahl,**  ahlcfa,  baaldM  thb  lubJNC, 
dlHBH  (tanontl  loi^M  and  pubitih  cUu- 
•leal  and  origbial  liWrai^  papcn— ha*  been 
began,  10  uUroduco  Ibe  new  lyiUm  M  tb> 
fwople. 

Da.  Ctaemm.,  a  atadml  of  <^1«ra,  pro- 
|MMi  diat  a  oertain  proportion  id  die  pri^ 
aau  wtto  are  mndcnmcd  to  d«atii  «r«tr  fMT 
ta  India  be  um^  didr  own  <miNnt  haTiag 
been  obialsad^  aa  auh^Mta  for  oiporiaMnu 
on  tlio  traoHilMion  of  dtolma;  funlior 
liuniahmnrt  M  be  t«mll(od  tf  ihc;  (urttT« 

A  DiTmoK  «t  tconomlc  omllholoKT  bu 
b«en  MtaMi«hi>d  in  thr  Kntntnologlou  Bu- 
ttva  of  ike  Office  of  Conin><uuoo«r  of  A^- 
oiiliur«^  and  Dr-  C.  Oart  Uirrrum.  S(vrciai7 
ol  Urn  Amerioan  OmltholoeUii'  Union,  baa 
been  appointixl  to  take  diarfie  of  ll.  Ill 
■priclal  Gi-li]  uf  iiivtali^^nlioii  ntU  hf  llio 
InWr-raUtlon  of  binli  aoil  acriciiil'in;,  and 
•ill  include  the  rclatiom  of  birdt  and  in- 
MMa,  the  food  and  hablta  of  birds,  and  ihe 
O^oetlon  of  data  hourin^t  tta  tho  migration 
and  Rmgrapblnil  ■H'-iribuiioii  of  North 
American  bird*. 

M.  J.  J.  jtliariiiix  propo«c<  a  uni*onal 
■TilmcrlpiUn  [or  tlio  purpoM  o(  boring  a 
liulc,  tbiity  br  oov  biiiwroil  aad  Itfir  fool  In 
diMncl*r,  iloirn  into  llio  t-artli,  at  wliicli  mn- 
Ti-nlcnl  KlnlioDH  mnj^  bi-  fitrti  (or  lli»  oli'vi- 
TBtlnn  of  all  kladn  of  gubieirancan  pbc- 
noinoiuL. 

Linrrrxitn'  Tan  Gtta,  of  Ibe  Fi«neh 
K>|tiaifirial  Station,  e<i«(  ibe  foUowlDS  list, 
*ilh  Ihe  wnghta,  of  the  rarlona  artloea  of 
eouaiac  of  a  Oonffo  nemo  ladj :  A  Mpper 
rina  on  oach  ankle,  4  kllii(naniTDo ;  hrana-wiro 
IcgloE*  on  cocb  calf,  1  kllujtraiiinivvnob;  a 
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tlooat  of  banana-Mirr  rioib,  Ivi 
loag  and  nine  inciM  kUc,  lin  ki 
aball  ttumtA  wilb  a  belt,  {  bUi 
eofiper  ooUar  aroond  tbe  nc<ii< 
inqwttant  ewmont  of  tbc 
eraaono*.    Tka  total  vd)^  b  S* 
ciaBnueLOr  Mart;  7*  pou»»i    a 
foad  of  a  XBtopMB  infiuitry-MtiStf^-af  «IM 
l«M  Ifcaa  half  aa  ounm  l«  deroud  t*  Ik 
puijNWecf  rMldrcH. 

TV!  Fraidi  AModadon  ter  tbo  Adnacv- 
I  mcfU  of  ihc  KdenoM  i>a>  to  bm*4  at  Onas- 
bleen  ibe  inbof  AuguM,  under  the  pnri- 
dtvcT  of  PtoffMorVcmeiiil-  IV  mMtap 
woold  oontimp  lUI  Ibc  tOth,  aftet  vUdha 
terier  of  f^tmviomi  *a>  projected,  to  lut 
IJIt   the  SMih-    Two  coofcrcncci  wen  ip 

Klnted  :  "Ob  tbe  Allmentarj  Euantnof 
uicc,"  br  Dr.  JaW   UochanJ ;  and  "Dn   ' 
llutNofl  l*ii)«oMoto|i^Miallcry  of  tb«ll>i>    , 
•miui,"  hj  M.  0.  OotMau.  j 

EimiHtxTa  npocMd  b;  U.  OdfMt  u  '' 

the  Fitncfc  A(«d*mj  of  ScieocOT  cnlrv 
tbo  Tien*  of  U,  Ytimy  that  the  bchariotef 
chlorophiil.  Of  llwiMtoriBg-aiialMridltaTMl  | 
la  uMiallT  like  ilM  of  an  add.  H.  fltlpH  I 
baa  obialntd  etilorapbyUaU.cdF  }ndi,  ul 
froia  It,  by  denbl*  iboMDpo^ttoa,  aalu  4 
llmo,  boj^ia,  aul  lead.  i 

UU.  Urim  and  Mav»o  harr  obHrrrcl   ' 
tbat  DltriAoalioo  of  tbe  mII  laRohigMia 
tbc  equatorial  Kcton*  of  twutb  Aneria  m  ' 
an  cxtnonSneiT  wale.    At  aome  poieli  Ihe  | 
<nni<lituenta  of  Ibe  mold  arc  ocmmUdte-  i 
Kelher  in  a  kind  of  paiic  by  moniiaas  i 
poriiona    aoaielinwa  (on;  per  ami— 
iiaU  of  line-    The  oiVIs  of  ihna  ' 
tloni  1>  itaoril  to  Itie  nunemu*  noa 
MTea,  wbich  ara  Inbalnled  by  Ivprn*  •' 
hint*  and  baUk  whenor  Ihc  tirtami  rvj 
tho  guano  orer  ciienaiT»  attaa. 


oBrrrARv  soTEi  1 

Dr.  EIkniu  Hiuiii-EDVAuia,  ihc  rnilneal 
Frtueh  naiurallM,   aad    the    iiic<vaMr  of 
Gcofftoj  St-tUlalrc  to  ibo  ebair  «f  ZoSlop ' 
Dt  the  Howamof  the  Academy  off 
diMt  In  Paiit,  3t\j  2>th.  In  Ibe  d 
jrar  of  hia  »ic#.    A  portrait  and 
ilia  life  and  "ork*  otrr  pinbliahrd  In  ' 
I'upiilar  t^cnoc  Uonlbtj  "    for  Kei»Man, 
IHtlU-  j 

RonxT  TOM  SniijiinxTWKiT,  PnteMerl 
of  GdKrapb;  aad  Eibnoloscv  ai  a,<!  Vuiii'r-  * 
alijr  of  CImno,  haa  reeonilv  diiyt,  ui  ihf  ' 
of/i  of  flfty-t«o.  He  wae  the  Toungril  ot 
three  brolben  who  »i?re  eommiwiuncd  h)  < 
the  Rritiih  KbdI  India  Compan*.  on  llie  rt^  I 
omntendalioo  of  HuaDboldt,  (o  oplorv  Id>'' 
dU  and  the  iiiotmtalA4«glo&*  of  the  nenb- 1 
week 
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Br  ANDREW   DICKSOK  WRITE, 

lAtm    niBUDBXT    tV    OaRNILL     DHIVXWm. 

L   THE   DOCIKIXE  OF  COUETB. 


'TTf  all  'lift  cicTclopraent  of  astronomy  few  Uiinga  are  more  int<Tc«t- 

Jl.   ing  Uiau  the  growth  of  «  troo  doctrine  of  comets.     Hardly  any- 

^■hing  tlirows  a  more  vivid  light  upon  Llto  danger  of  tieing  isolated 

^■ttXta  of  Scripture  to  prescnro  bclii-fs  wbicb  observation  and  thought 

^Btave  B«pereedefl,  and  upon  tbo  folly  of  an-ayiog  occlesiaitlica]  pow«r 

against  sricntifio  dtKCovery. 

Out  of  ilii;  aooieiit  world  had  come  a  maas  of  beliefs  reganliog 
bontota,  mtrtt^OTH,  and  eclipses  ;  these  were  universally  held  to  be  por 
itla  Rent  directly  from  heaven  for  tbe  warning  of  mankind.    As  to 
and  mete>on,  tbey  woro  generally  tlioagbt  to  prccagc  Itappy 
Bvents,  pi?p«;ially  birth*  of  gods,  heroes,  and  grcnt  men.     So  firmly 
}I«d  waa  tJiis  idea  that  woeoastontly  find  among  t Ik- ancient  nations 
;>tiocit  of  liglitx  In  ti>e  lieaven!)  heralding  the  hirtb  of  persons  of  note. 
lie  sacred  books  of  India  Hbow  thai  the  births  of  CriB^ma'afid  of 
Inddhi  i  were  annonnped  by  such  heavenly  lights.    The  tia^-rcd  books 
of  Ohitin  reveal  itimilar  appearances  at  tbe  births  of  Yn,  the  founder 

Ipf  thu  Sntt  dynasty,  and  of  tlio  inspired  sage  Lao-tse.^  Id  the  Jev- 
I  •  For  run  «i  iIiq  binh  of  CriibM,  »M  lUuifcs'i  "  BMoi;  of  BindoOaD,"  vol.  II,  p. 
*SS;  alKtCAH'A-Arfm  HjtluiI<cT''(>''HKliKi,  IMD),  loL  !i,  p.  iU;  tito  "TiOaa  Fa. 
MOA,"  Wibnn'*  irnnatfition,  b.  v,  cbip.  IH 

t  For  ligbt*  al  the  liiitb,  or  laihrr  macrpU"".  of  Budtltik.  Ke  Bobmi^  "Aagd 
Headali,"  pfi.  32,  98-33;  alM.  AlilMlnr,  ■•  Whc«l  ot  Ihe  U»,"  muM(«t«M  ol  Bod. 
4biMD  (Lwion.  ISTl),  ^  103;  •!«),  Kdwin  Jir*oM'*  "Li)Hil  of  Ana "  (Lewkn.  IBSI). 
p.  t;  ibn^  "  Life  of  Gkodunn.  Ui«  Bumwae  Bwldha,''  hj  Bubop  BigudM  (LoDiloa, 
1B80),  p.  SO ;  alM,  OI-lNib^'*  "  Buddbo,"  biglhb  innsUtion,  put  I,  dwp.  1. 

i  Tor  ObiB«M  l«t«Dib  Ngardlng  Mar*  tt  ib«  Uitlif  ot  L«a>lw  ud  To,  wc  BoTte«'a 
"DlfUrrorChiBa,"!,  1S7, 
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i»h  l«g«iKl8  A  HUr  appeared  at  Uic  liirth  of  Hosee,*  and  was  seen 
tbo  ybi^  of  K^pt>t  who  informed  the  king ;  and  wltt-n  Abraham 
boTO  an  Dnneual  star  appeared  in  tlio  easL    Tbo  Greeks  aiid 
belli  similar  traditions.  J    A  bcavonly  light  aacom)MUii<^  tbe  birtb 
.^Hculapius,  and  tli«  birtlis  of  Tariona  Cnaan  ware  bonlded  in  liU 
mannrr. 

Aa  to  tlie  nalore  of  tbeae  beaveni}-  bodies,  the  fathers  of  the  Chrif 
tian  Chnrch  were  divided.  Origeii  thonglit  them  Itving  crealtirea  pc** 
aenacd  of  soubi,  and  the  belief  was  tboogbt  warranted  by  the  beanlifiil 
Song  of  the  Three  C'hil<lrcn  which  the  Anglican  commtmioD  liM  H 
wiseljr  retained  in  its  lilnrgj*.  Other  fatben  of  the  Church 
the  Btan  abiding-placcs  of  tho  aiigt^ln,  and  that  ahooting-Ktan 
moved  bj  luigelio  handii,  Pltilo  Jodwus  belieTed  the  aiara  bentfl' 
cent  apirita,  aod  thia  belief  was  widely  held  by  Jews,  Ure«k% 
Cbristiajifl.  Auong  the  Mohammedaiu  we  bare  cnrioas  exam 
tlw  Bame  tendenoy  toward  a  kindly  interpretation  of  ston  ami  in< 
in  the  belief  of  certwn  Uobanunedaa  teacb«n  that  m«t4xirK)  i^i 
sr<!  cauNod  by  good  uig«la  burltDg  mlsailoa  to  drive  eril  angdiCQt 
of  the  sky.* 

As  to  eclipses,  thoy  n-ero  regarded  in  a  very  different  ligiit,  oA 
were  supposed  to  expceaa  the  dietrcas  of  Katare  at  earthly  calamitin. 
The  Greeks  believed  that  darkness  overshadowed  the  earth  at  tlw 

*  Ai  to  liwIiUaiiS  rtgMfing  lura  M  tbc  Urtbft  of  Mo«<«  ud  Abtabam,  hc  Colnrt't 
"  FMsmatt,**  p«it  vlfi )  abo^  the  Rer.  Bkring^Oodd*!  ■■  LcikiuU  or  Old  TMUnioii  CW 
M(«n"(Lnidan.  lSTI),n)Mp.  siiv;  bIm^  rsnu^  "Idle  a(  Clittol"  (Amsricwedjtin), 
tiaf.  iiL 

\  For  lb«  ff/aeni  Mibjeot,  m<  HiisfaB'l  "Anacaljpdt''  i  ■bo,  Hoojluai.  OK  ud 
KuuliucD  (tlia  Bible  for  ItamenX  "^t-  iU- 

I  For  (imtUr  if  pcaniiMa  id  Oreoce  and  Bome,  (M  Dcill'*  **  Fuith«oii,"  «nlcl«  "  Xt- 
euhjiUu'';  alM,  Lnck  I,  »1» ;  Suet  Om.,  88 ;  8enoca,-Xst.  (!«■«.,"  i,  1;  VlisU't'Be- 
logOM^-  9.  4T. 

■jblomoTemeotof  «t«n  t?  ongrl*,  •««  Lwpanti,  "  Errori  roiwla^" 

A«  to  tlie  feeling  oT  the  UUicn,  mc  Origeo's  "  Du  FrisripUv"  nl  I,  p.  ItA ;  *^ 
PliQu  JudoMi*. 

M  to  mctoorio  ilioivcn  cuuod  by  nnigslw  lietvem  good  mimI  bad  aii|:«li,«0O  Wtiwn 
in<I  GulUomla  on  Comet*. 

Fof  Atmu,  If  oL,  Kis  Ccn'»  "Tile*  at  .tniiioiil  Gmwx,"  pp.  41,  «1,  «l;  HiBlm'' ' 
"ABMsljptta,"  Td.  I.  p.  823;  Bcll'a  "PonthPOD,"  irtiolo  "  AlnuiL" 

For  tlio  legtod  nsMiltDf(  dukseu  U  Uic  dcalli  of  Rovnlw,  Me  Uiafai*,  vol  i,  pl^ 
«I6.  017. 

For  Ic^mdi  n^Mdlng  pofunu  at  Hie  birth,  d«i}i.  uid  dutrarill  of  ibe  Ccmn,  m* 
SuManlua,  Vit.  xi!  Omk,  np.  xixri ;  >1m.  Joatpiut,  boek  liv,  cfaip.  iSi,  and  iMIb 

Abo,  for  tb«ee  *n>l  siniStor  <avii,  ik«  TirpI,  Grid,  Plinj,  and  oUwr  Soaiia  hitloritM  ,| 
•ml  poiU;  alto,  IIlgKln^  m  ebott;  Giblwn'*  -Homo,'*  toI.  I,  pp.  168,  »0;  faw'i 
"  Ufa  of  Chrin,-*  pl  SS. 

On  N«o,  Me  TteSlw'i  "  AniuU,"  Ijook  iIt,  ehap.  »IL 

For  ponmu  at  the  dmtli  of  OntTlo  I,  *««  wnnon  prtacbMl  brforo  Oiulo  Q,<Bw^ 
In  Lcckf'*  "  ItUHorr  nf  England  In  the  ElgklMiKh  OnHiu?,"  ml.  I,  p.  6S. 

Par  Ihc  bclkr  In  gmeral,  »«  LMpanli.  "Bmirf  n^wtarl."  «p.  d. 

For  (ollpM),  Pbi«  Robu. «  W.,  lee  AlsbMt«r.  •*  VIiocl  of  ibc  Law,"  p.  1 1. 
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doftths  of  Promctbeus,  Atreiw,  Iloroulen,  ^Hsculapiiis,  aii<l  Ali-xamier 

tB  Grviit.  The  Roman  legends  held  that,  st  the  death  of  Homulus, 
ere  was  darknen  for  six  Itoura.  The  \ivet  of  Ure  Cnwara  give  por- 
ats  of  all  threo  kind* ;  for,  at  tbo  death  of  Jutiux,  thv  earth  wu 
shrouded  in  darkness,  the  birllt  of  Auguatua  was  heralded  by  a  bXmt, 
and  tho  dowiif>]l  of  Kero  by  a  comet.  Nor  hafi  this  mode  of  think- 
ing ceu««d  in  modem  times.  A  similar  claim  was  mB<Ie  at  the  exe- 
oation  of  Charles  I,  and  Increase  Matbcr  thought  an  ticlipso  in  Afassa* 
ohosetts  an  ovidcnc*  of  the  grit-f  of  Nature  at  tbo  death  of  Proei- 
Jetit  Chanocoy,  of  Harvard  College.*  Tracer  of  thin  fvc-liiig  bavo 
hnic  down  to  our  own  tiroes,  llie  beautiful  story  of  the  stunty  Coq< 
BAOticttt  ilalcaman  who,  when  bis  associates  in  the  tienersl  Assembly 
were  alarmed  by  a  general  eclipse,  and  tbonglit  it  the  bp^inniog  of 
tbe  day  of  jndgment,  ordcml  in  caiidloi>,  pnrponing  in  any  cnso  to  Imi 
found  doing  his  duty,  marks  prolinbly  the  last  notvyrorthy  cSeot  of 
the  old  belief  In  the  oiTilized  world. 

In  th<>sc  beliefs  regarding  meteors  and  eclipses  lliere  was  little  cal- 
coUted  to  do  harm  by  arousing  that  snperBlitioDs  terror  irhich  is 
the  worst  broeding-bed  of  eroelty.  Far  otherwise  was  it  with  the 
beliefs  regarding  comets.  During  many  centuries  they  brought 
t«roTs  which  doroloped  the  direst  stipc-rNtilion  and  fanaticism;  the 
andcnt  records  of  every  continent  are  full  of  these.  One  great  man, 
indeed,  in  the  Itoman  Empire  b&d  the  scientifio  instinct  and  pro- 
phetic inspiratJon  to  foroMO  tJiat  at  some  future  time  tho  conrse  of 
oomets  would  Iw  found  in  acoordanec  with  natural  law.f  But  this 
thoagbt  of  Seneca  was  soon  forgotten  ;  siioh  an  isolated  utterance 
eoaM  not  stand  against  the  mass  of  soperstitlon  which  uplield  the 
doctrine  that  comets  are  "signs  and  wonders."  The  belief  that  every 
comet  is  n  ball  of  fire,  flung  from  the  right  band  of  an  angry  Uod  to 
warn  the  groveling  (lw«-]K'r«  of  earth,  was  received  into  the  early 
Churdi,  transmitted  through  tbo  middle  age«  to  the  Reformation 
pciiod,t  and  in  its  transmission  and  reception  was  made  all  the  more 
precioua  by  supposed  textual  proofs  from  Scripture.  The  great  fathers 
of  the  Church  committed  themselves  unreservedly  to  this  doctrine. 
Tertullian  "  declarc<l  that  "comets  portend  revolutions  of  kingdoms, 
pestilence,  war,  wind*,  or  heau"  Origen  \  insisted  that  tliey  indicate 
"eatastrophM  and  the  downfall  of  cmpin^s  and  worlds."  Tlio  V«n- 
Brabtc  Bede,^  to  Justly  dear  to  the  English  Church,  ma^le  in  tlic  ninth 

■  T1«  IfaMRht,  uxt,  that  It  mli^t  have  votnothliig  l«  •lo  irith  Iho  d«aUw  ol  SBodr;  dvll 
tDantanartM  at  the  oalonj.    Stc  hia  diioonno  oonooniioK  comcM,  10S3. 
^    |S««W«Uoa  "OnCi>mcU,"p.  46,  vlih  Glalihcr**  tronilatloD  of  SonMsV  prodletioo. 
■    %  tot  Uiif  fetUiig  In  wniquitr  ico  Gulllcmin,  "  Tho  World  of  Ooniei*,"  tnaslsMd 
vf  Qlsbbft,  Am/f*.  I  sad  H :  tito  WatKoa  "  On  Comou,"  ptclimturT  eliftjiUv*. 
*  For  TMlDlliatt,  sw  "  Ad  SapnI."  3. 

I  For  Orlg*o,  mo  "  D«  Prbupiu,"  i,  701 ;  alM  U*uf;, "  Ltgnulcs  pfeoiw  do  Vojtia 
Agt,"  p.  KO.  «Dd  nate. 

'■  fm  Btdc,  see  Ui  "  De  Xitun  lUrum,"  chsp.  iit>.  J 
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e«Bbit7  a  similftr  dooUnlion.     Sl  Tbotnu  Aquioa*,*  the 
of  tb«  unlrenal  Obtuvh  id  the  thiHeeath  oeutury,  wlione  w< 
Pope  uow  reining  Gommcnds  as  tbo  center  of  all  univenit^  iui 
ttOD,  accepted  and  handed  down  th«  same  opinion.     Tie  sainted 
bcrt  the  Greatif  tbe  most  noted  goaiuii  of  the  mediieval  Cburcli 
natnral  voii^noo,  recoireil  and  dcrolopod  thin  tltcorj*. 

By  thcM  men  a  ncivnoo  wa«  derelopcd  out  of  acripttirsl  to: 
the  principlva  of  momU,  and  so  finnly  rooted  in  Scriptoru  and 
that  it  douriabetl  for  MOTentmo  ocntariea. 

The  main  cviU  tlivnee  arialng  were  two :  First,  the  poralfai 
self-help,  and  the  aroo^g  of  fauatioiam  ;  and,  secondly,  the 
ening  of  ecclesiaattoal  and  political  tyranny. 

As  to  the  finrt  of  these  erils — the  paralysis  of  self-help — instead  uf 
wise  8tat««nanship  etnTing  to  avert  war,  inxh-ad  of  itci<.-nUfio  ohwrra- 
tion  and  reaaon  striving  to  avert  pcstiU-nce,  instead  of  social  sciciiM 
taking  proper  meaKures  against  famine,  we  constantly  we,  at  the  i^ 
pesranco  of  a  oomet,  all  Christendom,  from  pope  to  peasant,  wbiniRg 
before  various  fetiches,  trying  to  bribe  tfacm  to  remove  tlif«o  tignttf 
God's  wralb,  and  planning  to  wreak  this  aiipiH-MMl  wmtb  of  God  npM 
misbelievers. 

4\fi  to  the  second  of  these  erjls — the  strengthening  of  ecol 
and  civil  despotbm — examples  ap]M.-ar  on  every  side.    It  was 
that  liicrarebB  and  monarcbs  whose  births  were  annoimced  by 
or  whose  deaths  were  announe^d  by  comets,  abould  rvgard  thciosG 
as  far  above  the  common  brnl,  and  be  m>  regarded  by  mankind ;  "Cati- 
passive  obedience  should  thus  be  strengthened,  and  thai  the  moct  tnon- 
atrons  asanrnptions  of  authority  by  such  men  should  be  considered  siia- 1 
ply  as  manifestations  of  the  divine  will.    Shakespcam  makes  CaIplIu^  I 
nia  say  to  Cnwar : 

"  Vben  b«egan  di«s  tbero  are  no  eoBi«4a  smu  ;  I 

Tbe  faeavona  ihemselvM  Male  forth  the  d«atli  of  princes."  t  i 

Oa]eaxzo,  tyrant  of  ItlUan,  expressing  satisfaction  on  his  dcalli<btd ;' 
that  his  approaching  end  was  of  such  importance  as  to  1>o  heralded  by  ^ 
a  comet,  is  a  typo  of  many  thoa  encouraged  to  prey  upon  mankind.* 

But,  for  the  retention  of  this  belief,  there  woa  a  moral  eaiisc.  Ne 
doubt  myriads  of  good  men  in  the  Christian  Chnrcli,  down  to  a  kcw* 
period,  xaw  in  tlie  appearance  of  comets  not  merely  an  exhibition  of 
"signs  in  tlic  hearons"  foretold  in  Scripture,  bnt  also  divine  waraiaglll 
to  repentance  and  improvement  of  life  of  vast  valno  to  humanity- 
warnings,  indeed,  so  precious  that  they  could  not  be  dispensed  with! 

*  For  Si.  Tliomu  Aqulnat,  aoo  U>ui7,  "  Ln  Uagla  M  I'Antoocanle,'*  p.  181.  L 

t  For  Albert  tho  Gnat,  »«  "  Alb.  His.,"  lib.  I.  met.  Ill,  dupa.  x  mj  xi ;  alM  IWU 

*  Supor  Ml  prisciplii  GUIxirti  PnrrcUnl " ;  >tsa  "  TntdaMi  prliMU  d*  eansls  Ira^Ksm 

tram,"  olc     T)ii>  rop^  I  have  uiod  li  ta  (hs  CoriMll  Cnlvcrilty  Ubru7.  ^H 

t  "  Jullu*  Oeu,"  Bct  U.  •ccni  IL  ^H 

■  For  GalMuo,  itx  GuillcmlD  "On  CocnEt*."  ^H 
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without  d.tngcr  to  tbo  moral  govrmmont  of  tho  vorld.    Reasons,  tlicn, 
partly  xcriptarat,  ^xtilf  tbculugica),  l«d  mm  to  ebcrUli  the  belief  in 
tbo  portentAuti  eharaotw  of  conKta  aa  absolnleljr  cweutial,  rdigiously 
and  monlly.     To  say  nothing  of  Ui«  many  examples  in  the  lariicr 
^^nftdUeral  poiod,  comets  in  the  tenth  oontnry  strengtbened  the  belief 
^hn  the  approaching  end  of  lli«  world,  and  incrcnwd  tbo  distress  and 
^Berror  of  all  Ktimpe.     The  ohartcrs  of  tbat  ftg«  constantly  n^fpr  to 
^BhU.     In  the  miilille  of  the  eievcntli  centnry  a  comet  waa  lliought  to 
^■secompany  (he  death  of  Edward  the  Conft^ssor,  and  to  preeagc  tl»e 
^rKorman  Conijueat ;  the  traveler  in  France  to-^lay  may  eee  this  belief 
as  it  was  tben  wrought  in  tbo  Baycux  tapuetry.* 

Nearly  orery  decade  of  years  saw  Europe  plunged  into  alarm  by 

sppeaianoe«  of  thin  mort ;  but  the  cuhninutiun  was  reached  in  1450. 

At  that  timo,  the  Turks,  after  agea  of  effort,  had  made  good  their 

footing  in  Europe.     A  large  Etatesmanahip  or  gi»i«ral«faip  might  have 

kept  ^em  out ;  bat,  while  different  religions  faotioos  were  ditiputing 

over  petty  shadn  of  dogma,  the  Turks  had  advanoed,  had  taken  Cou- 

atantinople,  and  wen;  pressing  on  to  secure  their  foothold  in  Europa 

Now  carae  the  full  bloom  of  tliis  Htipentition.    A  comet  appeared. 

I^KTbe  Popr  of  that  period,  Calixina  111,  wax  a  man  of  more  than  ordi- 

^Biary  ability,  but  saturated  with  the  ideas  of  his  time.    By  viilue  of 

^Rtua  |KNRtiou  as  the  infallible  head  of  Christendom,  bo  publicly  and 

^^Bolemnly  analhcmatixcd  both  the  Turks  and  ihu  comet,  bidding  all  the 

faithfnl  beseech  the  Almighty  to  tnrn  the  monster  in  the  heavens 

away  from  the  CbriHtisns  aud  against  the  Turku.     In  tlie  litany  vm 

^^ incoq«>rated  the  prayer,  "From  the  Turk  and  the  comet,  guud  Lon! 

^■deliver  us."    Thence,  it  is  generally  sappo^id,  dates  the  midday  An- 

^U^tfAu,  (be  bell  calling  the  futhf  ul  to  prayer  against  the  powers  of  evil. 

^P      Never  waif  the  object  of  a  jiapal  fiilmin.ition  more  unfortunately 

^osen  ;  for  iiw.  Turk  b.tH  held  CouMtantinopte  from  that  day  to  this, 

^_and  the  comet,  being  that  now  known  under  the  name  of  Ilalley,  so 

^Har  from  heeding  the  infallible  anathema,  has  retomed  impertorbably 

l^at  abort  periods  ever  since,  f 

■  Pot  cffuru  at  onxU  ia  th«  tiBTCnth  uid  fnUoitiiig  otaturlei,  Wti  "  Cbraolole*"  of 
HaodI  Gbbur,  WDIaa  of  >'ia^s,  mA  othcn  ^MHim. 

For  Um  Bir«<u  M(N«i7,  Me  BnK(%  "Btynii  TqHWIir  chtddaM"  (London,  IMS), 
phta  Tn,  —A  t«it,  pl  M;  >Im  OuUleiDia.  p.  U ;  siso  C^nm^fian.  p.  S9.  Ttin  tapraii]', 
vrooi^t  hj  the  oifo  ot  tTQIbia  die  Ooaqueror  uid  her  Udieo,  U  now  preccrrud  in  Um 
tewn  miMiaiu  of  Birtni, 

f  Tlw  wual  suwnmil  b  that  Calbtw  cxcomnmnlcsKil  ih«  comet  t?  •  pi|Ml  bull,  k 
■teUmmt  to  (liii  effBCt  Is  made  bj  (ach  mbotiliei  u  Ara^  GvUkndn,  WaUon,  mad 
nany  oltxra;  cod  Ihi*  mggwkd  t1i«  tkrewd  psrtUel  nftde  on  ■  Mled  occasion  hy  Praal- 
doBt  Unootn.  An  cinnimlicni  of  Tiriow  BMaiut  hu  n  jM  tilled  to  dlnromr  any 
Cotnwl  ball :  uid.  Ibungfa  tUi  bj  no  means  prarn  that  suoh  a  bidl  ns  mt  b«iird,  il  U 
BDoat  Ukctjt  tbot  till!  olMabra  of  tlio  Pope  wa>  in  the  naliue  of  a  gencnl  anaUiraa,  aa 
appeal  to  Chrislkn  poupln  *tc*intt  Uw  camel,  aa  suted  la  the  "tllKoria  B.  TUiinn!  tic 
vhls  PoBlUlauB,  Oofcoin,  HDC,"  p.  SI7,  for  wUd)  1  am  bdctitcd  to  Dr.  QilMte,  Idbranan 
of  ifae  DDlaa  TWiloglMl  Sombiarr,  K««  Yorii. 
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Bat  this  RupcntiUoD  wcot  RtlU  further.  It  bocfti&o  more  ud  nun 
incorporau-d  into  what  iras  coasidered  "soripttml  scieriM"  nd 
"•ound  Iftuning."  The  eno]^clop«di«  Ktat«meDts  exbibhing  Uie  m- 
CDoe  of  tb«  middle  agM  and  tbe  Rcfonoation  period  fumiah  Bbtto^ul 
proofs  of  this.* 

Yet  scientific  tnitb  wu  dlowly  nndcrminiDg  tbe  structure :  tlw  b- 
sptrc<)  prophecy  of  Senccit  had  not  hewn  forgottvn  :  even  as  far  buk 
na  ibo  ninth  cvnttiiy,  in  tbo  midm  of  tbe  "aaorcid  luarninf;"  Bokbofr 
dant  at  tbe  oonrt  of  Charlcniagite  and  hia  mtoceaaon,  we  find  a  Mhola 
protesting  against  the  dootrine.t 

So,  loo,  in  tbe  dxteentb  century  we  bare  Paracelaus  writing  t* 
Zwinf^le  »;^in^t  it ;  and,  in  the  century  following,  men  like  Do  Gudm 
and  I'U-rru  Petit  taking  similar  ground. J 

At  6ntt  tlii«  fik«ptici«m  only  arouacd  the  bomkr  of  tlieolognuw  vA 
increased  the  vigor  of  codeaiastioa ;  both  asserted  all  the  more  stRM- 
oiisly  what  they  conceived  to  be  scriptural  truth.  Daring  tbe  tii- 
teentb  century  France  felt  the  tnllnence  of  one  of  her  greatest  USD  M 
tfao  tide  of  ttiio  Biiperstition.  Jean  Bodin,  so  far  before  hit  IIbm  in 
political  tlivorivii,  was  as  far  Ixihind  it  in  ruUgions  tbeoriM :  tbo  use 
revercnoo  for  the  mere  letter  of  Rcripture  wliich  made  bim  so  fauBf 
powerful  in  supporting  the  witchcraft  delusion  led  bim  to  support  lUi 
theological  tlicory  of  comets ;  but  with  a  difference — ho  iLonght  them 
tbo  HOnls  of  men  wandering  in  spaoc,  bringing  famine,  pestikncc,  aii<] 
war.* 

In  England,  too.  during  tlM  nztcenth  and  MTCUtoentfa  centotiMt 
there  waa  at  leaRt  literary  aoqniescenoo  in  tbia  reodvod  dootriuc  of 
oomcta.  Both  Shakespeare  and  Milton  recogniu  it,  whether  cht; 
fully  accept  it  or  not.  Shakespeare  makes  tbe  I>nbe  of  Bedford,  U- 
mirnling  at  the  bier  of  Henry  V,  txj  i 

*'  Oonietii,  importJag  cbaage  ol  times  and  atatM^ 
Brandish  yonrcrr***!  tr««M  in  th«  Ay; 
And  with  them  sooiirge  the  bad  reToliing  itsr*, 
That  bsre  oenscoied  DRto  lle&rj's  death." 

initon,  speaking  of  Sat«n  preparing  for  combat,  says : 

"...  On  the  otbar  ^3*, 
"  Incensed  whh  indignation,  Satan  stood 
UnlerriJied,  and  Ilka  a  eonet  bnraed, 
That  Srcs  the  length  oFOphinehiu  huge 
In  the  Arctio  sky,  sud  frum  Its  borHd  hair 
bhakea  pw^Iflice  and  war." 

*  See  TioceoC  de  Bcaumli,  tnd  tlis  ruloiw  «dlitaas  o(  Sdselt's  "  KstpilU  Tii^ 

t  S«e  Chnmplon,  p.  ISA;  »1*o  Uopsrdi,  "Bm»iPio(«lati"  p.  IH. 
;  For  IhMC  cxhlblUaiu  of  tkcplidsm,  •«•  Chatiipioa,  pp.  16S,  lOS^ 
■See  Ohamplon,  p.  B»;  also  a  ngoe  duUoa  in  BsndrUUn,  ■'Via  ds  B«iii>>" 
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Eren  aa  Ute  as  the  end  of  the  seTent^enth  c«nttirf  (IftSS)  wtt  iutve 
Eagtisb  autliors  of  tnnch  power  battling  for  this  tmpposed  ecn])lural 
view. 

But  it  niw  in  Gvnoanj'  that  tlits  snpontition  took  iu  itrongeel 
bold.  The  t.axaa  di>|>l]i  u(  fvoling  which  jiroducpd  in  that  coaotry  tbo 
moat  terrible  growth  of  the  witebcraft  p«r»cctitioD  brought  »u{><^niti- 
tion  to  llA  highest  development  regarding  coioets.  In  oii«  of  hia  Ad- 
Teat  Bennona,  Lntbcr  bad  declared  strongly  in  favor  of  U.  A  little 
)at«r  jVriotus  d«claredi  "The  heavens  ore  not  merely  given  na  for  oar 
plcasarv,  but  nl*o  M  n  wnmiiig  for  tliu  corrvctioD  of  oar  lives,  and  of 

»th«  wrutli  of  Ot«I."  •  I jvalhcr  »howod  that  vomcu  arc  nigna  of  dpatb 
4>v  calamity,  and  L-ttcd  proofw  from  Soripturi^  Catholic  and  Protestant 
strove  together  for  the  glory  of  asserting  the  doctrine,  and  in  Uio  name 
seventeenth  century  Fromundus,  the  eminent  Professor  and  Doctor  of 
Theology  at  the  University  of  Lonvain,  who  so  etrongly  opposed  the 
TOtondity  of  the  cartli,  supported  no  IcM  vigorotuly  tbo  propbctio 
charaetur  of  comcld.  So,  too,  aa  late  as  1660,  we  Itavo  Voigt  declar- 
ing that  the  contet  of  that  year  olearly  presages  the  downfall  of  the 
Turkish  Empire,  and  stigmatizing  as  "  atheists  and  epicureans  "all  who 
^^o  not  believe  comets  to  be  God's  warningH,t 

^P       But  tbo  great  efforts  in  behalf  of  this  doctrine  tbTX>ugboat  Eurt^ 
I     wcro  modi!  in  tho  pulpita,  a»d  vH|>ccially  in  the  Proiencant  pu1pi(». 
Out  of  tlio  mats  of  nidi  sermons  which  were  widely  oircnUted,  I  will 
select  Just  one  as  typical,  and  it  is  worthy  of  carefnl  study,  a«  show- 
ing the  dangers  of  applying  theological  methods  to  scicntilio  fact. 
Conrad  Diotcricb  wua  duriog  tliu  first  half  of  tbo  scvcntM-Dtb  cen* 
lory  a  Lutheran  ecclesiastic!  of  the  liigliest  authority.     His  ability 
^u  a  ibvologian  bad  made  him  Arohdeiacon  of  Marborg,  Itofessor  of 
Bl^ilosophy  and  director  of  studies  at  the  University  of  Qiessen,  and 
"finally  "Superintendent,"  exercising  functions  of  an  episcopal  char- 
I     act«r  in  the  Lutheran  regions  of  Southwc*-lem  Germany.     In  the  year 
B|26S0,  on  tliv  KCoond  Sunday  in  Advent,  in  tlic  groat  Cutlicdrat  of  Ulm, 
^^be  dovoluped  tho  orthodox  doctrine  of  comets  in  a  ncrmon,  taking 
np  the  qaestlons  :  l.  What  are  comets  V    2.  ^\^lal  do  tbey  indicate  f 
8.  What  have  we  to  do  with  tbair  ftigiiift nance  7    lliiit  sermon  marks 
an  epoch.     Delivered  in  that  center  of  Protestant  Germany,  and  by  a 
prdato  of  IIm;  higbest  standing,  it  was  immediately  printed,  prefaced 
Hby  three  laudatory  poems  from  different  men  of  not«,  and  sent  forth  to 
^pSrive  back  tbe  scientific,  or,  as  it  woa  suppOHMl,  the  "  godless,"  view  of 
comets.    The  preface  shows  that  Dieterich  was  aineen^y  alarmed  by 
ebo  tendency  to  regard  comets  as  natural  appearances.    His  text  was 
taken  from  tfae  twenty-fifth  verse  of  the  twenty-first  chapter  of  St. 
Iiokc :  "  And  there  shall  be  Migna  in  the  sun,  and  In  the  moon,  and  Id 

1^      *  Sec  HUlnr,  ■■  Q«idiichlu  iler  Aiuononl*.''  vol.  IL 

B      f  hrPtaDMDdm  and  Toigi,  ira  UMWr,  p.  S»:  alio  Ltckj,  "  BMioaslbn  b  Eo- 
fop*,"wli.p.M. 
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ihti  Man ;  and  apon  the  earth  distreu  of  nations,  vith  perptcxU; ; 
sea  and  tho  irnvcs  roaring."  As  to  what  comets  src,  be  cites  a 
tttde  of  luicioul  fitiilosophere,  and,  finding  tbat  tfaoy  differ  among 
mIvca,  b«  uw«  a  form  of  ai^nimmt  T<-ry  common  from  that  day 
d<>clariDg  that  tbia  diScnjncn  of  opinion  jirovt-a  tlint  tJicrc  t>  na 
tioD  of  tbe  problem  niiTi!  in  revelation,  and  insisting  tbat  ilu? 
"Mtgnfl  i>i(]>ociall}'  Mnt  by  lh«  Almighty  to  vam  the  earth."  An  adfr 
tional  proof  of  thiH  he  finds  Jn  tho  forma  of  cometc  One,  be  exjt, 
look  the  form  of  a  Irninpct ;  another,  of  a  ipear  ;  another,  of  a  goat) 
another,  of  a  torch  ;  another,  of  a  eword  ;  anothor,  of  an  arrow ;  i* 
oth«r,  of  a  saber ;  still  anotl)«r,  of  a  hare  arm ;  and  ao  on.  ftm 
thfiiio  formAof  comets  h«  inf«rv  tliat  we  may  diriuo  tliclr  ]>urjK>«L  Al 
to  their  creation,  he  quotas  John  of  Danuucna  and  other  great  ohordi 
authoriliea  in  behalf  of  the  idea  that  each  comet  is  a  star  newly  cmtui 
at  tho  dirine  command  out  of  nothing,  and  lliat  it  indicate  tbu  wiatli 
and  punishment  of  God.  As  to  tliuir  purpose,  having  qtwted  hugolf 
from  th«  Bihlp  and  from  T,uth«r,  h«  viudA  ap  by  inainting  that,  as  G«d 
can  make  nothing  in  vain,  oometa  mnai  Itare  some  diatiitct  obJMt: 
then  from  Isaiah  and  Joel  among  the  prophets,  from  Matthew,  Mark, 
and  Lake  among  the  ETingelials,  from  Origen  and  St.  John  ChrrKs- 
torn  among  the  fathen,  Crom  Luther  and  Mclanchlhon  among  the  Uc- 
formcn,  he  draws  various  texts  more  or  less  conclmdvo  to  prove  tkat 
comets  indicate  evil  and  only  evil,  and  lie  oites  Luther's  Advent  Mr- 
mon,  to  the  efTect  that,  though  oometa  may  arise  in  tbe  course  of  natere, 
they  are  still  signs  of  evil  to  mankind. 

In  answer  to  the  theory  of  certain   naturalists,  that  OOBWU  m 
made  np  of  "  a  certain  fiery,  warm,  snlphurons,  aaltpctery,  Mkky  fo^' 
he  declnnis, "  Oar  m\*,  oar  anis  1  they  are  the  fiery  healed  va; 
thick,  Hiicky,  xiilphurous  elonds  which  rise  from  the  earth 
heaven  before  God." 

'J'hrougbout  the  sermon  coutcmpt  was  poured  over  all  men 
simply  investigated  comets  as  natural  objects,  and  special  attvntioB  wta ' 
eulliid  to  the  fact  that  a  comet  th<m  in  the  heavens  memblcd  a  long  j 
broom  or  bundle  of  rods ;  and  Pict«rich  declared  that  he  and  hit  l| 
hearer*  would  only  eonstder  it  rightly  "  when  we  see  standing  before  o*  | 
our  Lord  God  in  heaven  as  an  angry  father  with  a  rod  for  hi*  obii-  ■ 
dren." 


ekyfofr-J 
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In  answer  to  tho  question,  what  comets  signify,  he  comralu  bin'  [ 

ielf  entirely  to  the  idea  tbat  tboy  indicato  the  wruth  of  God,  and  Ihcif ' 

calamities  of  every  sort.    Page  after  pagt<  is  filled  witli  tb»' 

d  of  evils  following  comets.    Beginning  with  the  creation  of  tbsj 

1,  he  insists  that  tlic  firit  comet  brought  on  the  deluge  of  KoS^j' 


sell  entirely  to  the  idea  tbat  tboy 

fore  calamities  of  every  sort.    Page  after  pagt<  is  filled  witli  tb»' 
record 
world. 

Ho  oitoa  a  mass  of  antliorlti<d  ranging  from  Moses  and  Isalali  to  Al- 
bert  tbe  Great  and  Melanchtbon,  in  support  of  the  view  that  comtU 
preoede  earthquakes,  famines,  wars,  pestilences,  and  every  form  of 
~  piL     Page  after  pag«  is  filled  with  this  sort  of  hlHtorical  proof.    II* 


fe'■  CHAPTERS  IX  THE  WASFAUJi  OF  SCISKCE.  719 
some  pandc  of  aalronomical  kiiowl«>lf;e  as  to  tbe  greatneaa  of 
in  sod  moon,  but  relapeCH  Boon  into  his  old  line  of  wgnnMnt. 
uonjuring  his  audicnc«  not  to  bv  k-J  away  froin  tlic  wdl  ■established 
twUef  of  Christendom  and  tho  principle*  of  tlteir  ftttlicni,  b«  comes 
back  to  his  old  rignir  of  K]H-vch,  inuitto  that  "our  itius  aru  Ihv  influm' 
mablc  material  of  which  coinciA  are  made,"  and  winds  up  with  a  most 
wmesl  appejil  to  the  Almighty  to  spare  bis  people.* 

It  ean  be  easily  nndentood  that  sach  an  authoritative  utterance  as 
this  most  have  produced  a  great  effeet  througliout  Protestant  Cbrist^i- 
dom,  and  in  due  time  wo  see  iu  working  iu  Kuw  En^^liuxt.  That 
Bsmfl  tcndenoy  to  )iravincialism  which,  uve  at  rare  intvrvalK,  has 
been  the  bane  of  Ma-tflacliiisctts  thonght  from  that  day  to  thiti,  ap- 
peared ;  and  in  1601  we  have  Samuel  Daafortli  arguing  from  tbe 
Bible  that  comets  are  '*  portentous  si^aU  of  |^>at  and  notable 
changes,"  and  arguing  from  history  that  they  "liave  bi-cn  many  times 
heralds  of  wrath  to  a  secure  and  imponttent  world.**  Ho  cites  es* 
pvciaUy  tlie  oomot  of  1653,  whith  apju-ared  juHt  before  Hr.  Cotton's 
sicknesK,  and  diwippejired  afi<-r  his  deatb.f  Slortou  also,  in  bia  me- 
morial, recording  the  death  of  John  i^tnam,  alludes  to  the  comet  of 
1W8  as  "a  very  signal  testimony  that  God  had  then  removed  a  bright 
star  and  a  shining  light  out  of  the  heavvn  of  his  church  hero  into 
oeWtial  glory  above."  J  Again  he  i'pi'alta  of  another  comet,  iD»it<ting 
that  "it  was  00  fiery  mutmr  <-uuH('tl  by  exhalation,  but  it  was  sent 
immo«liately  by  God  to  awaken  tbe  secure  world,"  and  goes  on  to 
dhow  bow  in  that  year  "it  pleased  God  to  smite  the  fruits  of  tbe 
earth,  namely,  the  wheat  in  special,  with  blasting  and  mildew,  where- 
by much  of  il  was  spoiled  and  became  profitable  for  nothing,  and 
roach  of  it  worlli  little,  being  ligtit  and  empty.  This  wa»  looked 
upon  by  the  judicious  and  oonscieiitioas  of  tbe  land  a.t  a  speaking 
providinoe  against  the  nnthankfulne^s  of  many  ...  as  abo  against 
voUiptuottsDWS  and  abase  of  the  good  creatures  of  God  by  licentious- 
ness in  drinking  and  fashions  io  apparel,  for  the  obtaining  whereof  a 
gn-at  part  of  the  priucii»al  grain  was  oftoutimes  unneoessarily  cx- 
p<;ndcd."  " 

But  in  16S0  a  trtrttnger  man  than  either  of  these  seized  upon  the 
doctrine  and  wielded  it  with  jwwcr.  Increase  Mather,  ho  open  always 
to  ideas  from  Europe,  and  always  to  powerful  for  good  or  otII  in  the 

^*  Sm  "ClmiMbe  GhdcIod  PrtdtH,  tod  dooi  CancWn.  W  nechwt  *bee«i*di«n«n  lAtS 
m  in  Wlntonnamc  cnaunuMKU  In  Sdiwabaucn  lutcn,  Dumadi  folgcndu  OebslUn 
Chn,"  «c.    Durah  Oonrad  Dieurich,  Dim,  IMO. 

Fm  a  UIo  (4  tlio  siuhM  «!  ilw  book,  mo  srtklc,  "  Dieletlcb,"  b  llii!  "  A&gomcIiM 
Daulacbe  Bki|npliiD." 

f  Sw  S.  Ptttrortli  f  ie«1>,  "  An  AMronomiMl  Dtpn^oii  of  On  Ut«  Cbnwt  or  Bla^ng 
Sur,  togHhor  villi  m  [)ri«f  Thtott^l  AniUealko  iLcnof."    (Culloetioaa  h)  the  Husa* 

^BSMtU  DbKorkal  Soriuly  Ul>nir},) 

^B    t8Ml(<<rton'i"HHinQrial,"i.i>.3»),  U2. 
H    ■lUiL.pp.  309,  sia 
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ooloDiM,  pTMohed  hiti  sermon  on  "  Heaven's  Alarm  to  die  V*o 
wbamn  U  shown  that  fcarfal  sigliu  aa<l  sigoa  in  tbe  besvensi 
pTMsge*  of  grart  csUmiticfl  at  huid."     The  texts  were  talcea  fnxkl 
book  of  Berclation  :  "And  the  tliird  ftn^l  Bounded,  and  tberelcBj 
great  star  from  heaven,  humtng  as  it  wro  a  lamp  "  ;  also, 
thfi  third  woo  «HBCtli  qnickly."  * 

Id  tliio  aj(  in  rariwu  otbur  wnoons  be  sapported  tbetlwolo 
onmetaty  ibeoiy,  fully.  Uo  inetsia  that  "  w«  aro  fallvn  into  the  i 
of  time,"  and  tJiat  the  day  of  jiid^iient  b  evidently  spproaebb 
explains  away  tbe  Torda  of  Jeremiah,  "Ba  Dot  dismayedali 
tbe  beKTena,"  and  «howii  that  comets  hare  been  foreranDeni  of  i 
every  form  of  evil.  Uaviiig  done  full  justice  to  orils  thus  pr 
•criptnml  times,  he  begins  a  similar  duipUy  in  modern  biitory  1 
ing  blazing  ttsn  which  foretold  the  invasions  of  GdUin,  IIun«,  I 
oens,  aud  l*urks,  and  warns  gaiosaycra  by  citing  tbe  examjilc  of  Ve 
ftian,  who,  after  ridienling  a  comet,  soon  died.  Tbe  general  shape  i 
appoaranco  of  comvta,  bo  thinks,  betoken  their  purpose,  and  eti 
tullian  to  proTU  them  "  God's  sharp  razors  on  mankind  whereby  I 
poll,  and  bis  scythe  whereby  be  doth  shear  down  multitudes  of  j 
creat«ires."  At  last,  rising  to  a  fearful  height,  he  declares  : 
Lord  hath  Grcd  his  beacon  in  tbe  heaTena  among  the  stars  < 
tbei«  i  the  fau-fiil  Kight  is  not  yet  out  of  sight.  The  w-aming ; 
bcaron  is  going  u(T.  Kow  tbcu  if  the  Lord  dischai^  his  ina 
pieces  from  on  high,  and  men  bo  found  in  tbi^  sins  unfit  for  deill^] 
tboir  blood  shall  be  upon  them."  And  again,  in  an  ^^uy  of  ss 
tJon,  be  cries  out:  "  l3o  ve  see  the  sword  blanng  over  vs?  Leti 
us  npon  crying  to  God,  tliat  that  judgment  be  diverted  and  not  i 
upon  us  again  so  speedily.  .  .  .  Doth  God  threaten  our  very  heftTSMR 
O  pray  nnto  Him,  tliat  tic  would  not  take  awny  stars  and  stud  eomtttj 
to  sucwfcd  them."  \ 

Itut  even  in  the  midst  of  all  his  arguments  appears  an  erident  tail*. 
giving.  Tho  thongbts  of  Kewton  in  scienoe  and  Bayle  in  philo«oplir> 
'wenevidently  tending  to  acoompUsh  the  prophecy  of  Seneca.  Mather^' 
ahum  nt  this  is  cli'ar.  Uis  natural  tendency  is  to  npLold  the  idea  thA 
a  comet  Is  simply  a  fire-ball  flung  from  tlie  liand  of  an  avenging  God  it 
a  guilty  world,  but  h«  evidently  fcehi  obliged  to  yield  sooMlbing  U>' 
tbe  scientific  spirit ;  hence,  in  the  discoorse  cooocralng  comeUi,  (*ibj| 
lisbnl  in  169S,  ho  declares:  "There  are  those  who  think  thaUftH 
much  as  comets  may  bo  supposed  to  proceed  from  natural  caOBCflJ^H 
is  no  speaking  voice  of  heaven  in  them  beyond  what  is  to  be  ssid  ^ 
all  olbcr  works  of  God.  But  certain  it  is  that  many  things  whkfe 
may  happen  according  to  tbe  eounto  of  natore  are  portentous  nignat^ 
dirine  anger  and  prognostics  of  great  evils  hastening  upon  the  worU.* 

•  n*».  Titi,  10,  ond  si.  u.  \ 

\  Am  "  UMTCn-a  Alarm  (o  tho  WorM,"  BoMoo,  1C82.   (la  PnlikM  S|«A*'t 
ilaa,Co>nicU  VbWonil;  lJbrs/7.) 
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lis  lUen  notices  the  cclipKC  of  AngUNt,  1G72,  luid  add* :  "Thut  jcav 

yht  coUt-gu  was  i-cUpK«d  \ty  Diu  ili-iitb  of  llto  U-onicd  prewdcnt  Uiert!, 

rortliy  Mr.  CbKUDOcy  ;  uit)  two  colonios,  namely,  HasaAobiutetu  and 

lyinoutb,  by  Uxi  death  of  two  governors,  who  died  within  a  twdre- 

anUi  after.  .  .  .  Shall,  then,  each  mighty  works  of  God  as  comets 

be  insignificant  things  ?" 

Vigorous  3B  his  argamont  its  ^^  ^o  idcq>ticuiia  rogarding  "signs" 
continuing  to  inradu  th«  pahlio  miml ;  aiid,  in  Kpilc  of  bin  tbrcalva- 
,  about  tur<-»ly  yean  after,  we  find  a  remarkablii  eviJ<-iK-<!  of  lliis 
ogresR  in  Uie  fact  thai  this  akcptjcism  baa  seized  uiioii  no  Ivhs  a  per- 
sonage thsn  that  oolowaa  of  orthodoxy,  hia  thrice  iliustriouH  son.  Cot- 
ton Mather  himficlf ;  and  bitn  wo  find,  in  17S6,  despite  the  argnmente 
of  his  father,  declaring  in  his  "  llnnudnctio  " :  "  Perhaps  (hore  may  he 
•omo  Dovd  for  me  to  caution  yuii  nguinitl  twing  dusoiaycd  al  tb«  Higna 
of  the  bearens,  or  having  any  aujicmtiliouit  fandca  apon  eclipeea  and 
the  lilte:.  ...  I  am  willing  that  you  bo  a)tprcbeiinTQ  of  Dotidng  |K>r- 
tOQtouB  in  btaxing  stan.     For  my  pArt,  I  know  not  whether  all  our 
„    world*,  and  even  tlio  «un  itself,  may  not  fare  the  hotter  for  them."  * 
^B      CuriouHly  enough,  for  thia  MiiMitiSo  HkcpticLgm  in  Cotton  Mather, 
^■liero  was  a  cause  identical  with  that  which  had  devclopvd  aupcrMi- 
^KiOD  in  tlie  miod  of  his  father.    The  same  provinuial  tendeney  to  re- 
^^ceivc  implicitly  any  new  idea  from  abroad  vi-rought  npon  both,  pluog- 
ing  one  into  aupcrstition  and  drawing  the  other  out  of  it.    First  among 
Ute  iDor«   important  roasoninga  against  the  prorailing  snperstitioD 
were  tho«c  of  Gaiwcndi.     Early  in  the  Kervntccntb  century,  by  strictly 
•Gientlfio  procca*,  ho  arrived  at  the  oonolusioii  that  comeia  are  outside 
Uu  euth's  atmosphere,  and  then  made  a  strong  argnraent  from  com- 
moo  sense  that  there  is  nothing  to  prove  them  hostile  to  the  happi- 
neaa  of  man  kind  .f 

But,  toward  the  end  of  the  eamo  century,  the  euhjoct  was  taken 
up  i>y  Pierre  R-xylc.  Ho  nitwrkcd  iho  old  theory  from  the  side  of 
philosophy.  While  profeasor  at  ibc  Univiiruiy  of  Sedan  he  had  oh* 
•erved  tlu)  alarm  caused  by  the  comet  of  16W,  and  be  now  brought 
all  bis  reasoning  powers  to  bear  upon  iL  I'honghts  deep  and  witty 
he  poured  out  in  volume  after  volume  ;  Catholics  and  l*rotestantS 
wcro  alike  scaiidalixed  :  Catholic  France  epnmed  him,  and  Juriea,  the 
groat  reformed  divine,  tried  liani  to  have  rYotestaDt  Holland  do  like- 
wise. Though  Uayle  did  not  touch  immoliittely  tbe  moss  of  nuinkind, 
be  wrongbt  with  power  upon  men  who  gave  ihemscJvea  the  trouble  of 
thinking.  U  was  indeed  nnforloiiate  for  the  Church  that  tbeologiwu, 
instead  of  taking  the  initiative  in  this  matter,  left  it  to  Baylc ;  for,  in 
towing  down  the  pretended  scriptural  doctrine  of  comets,  ho  tore 
down  much  elso :  of  all  men  in  his  time,  no  on«  so  thoronghly  pre- 
^^«red  lb«  way  for  Voltaire. 

^B  ■  Sm  "  lUnuilnctio,"  pp.  U.  SO. 

^m  t  For  OhhiwII,  m  Uiidlw.  fi,  8*7.  and  dwinptca,  9M)0. 
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The  whole  ai:gnmot)t  of  Bnyls  u  root«d  in  the  [wopbeoy  of 
II«  declare*, "  ComeU  are  bodies  subject  to  the  ordinary  Uw  of  ntW^ 
aod  Dot  prodigHM  kmenAble  to  no  liw."  IIu  «howR  hifiuricsUy  ibl 
thvro  U  no  rvatou  to  regard  comutM  u  portcntu  of  varthly  erilii.  iib 
thv  fact  that  soch  erils  occur  after  tlte  poaaage  of  oomct«  acnaitk 
lOcy,  he  compares  tho  iwraOD  believing  that  ooineta  cauxi  tbeM 
a  iTOman  looking  out  of  a  window  into  a  Paris  street,  and 
that  the  corriagM  paa*  bocaase  she  looks  out.  As  to  the  accom 
moDt  of  some  predictions,  he  eitee  the  ehrowd  sayinf;  of  Ueury  IV, 
the  effect  that  "the  public  will  remember  one  prediction  that 
true  better  than  all  the  rest  that  hnve  proved  fake  "  ;  finally,  h* 
ap  by  saying  :  "  The  mora  wu  atndy  man,  the  more  does  it  appoi 
pride  in  his  ruliii;^  poMtloOt  and  that  bo  affecta  grandeareren 
miaery.  Mean  and  perbhable  cre-ature  that  he  is,  he  boa  been 
perstude  men  that  he  can  not  die  without  disturbing  the  wl 
naUire  and  obliging  the  heavens  to  pnt  tltomMlrca  to  fresh  exp«aaeil' 
Older  to  light  his  funeral  pomp.  Pooliab  and  ridiculous  vanity  1  If 
wo  bad  a  juflt  idea  of  the  univKTM),  we  ahoald  Hoon  coujm-heud  tbl 
th«  death  or  birth  of  a  prince  ts  too  insignificant  a  matter  lo  stir  ibt 
he*vens."'  \ 

'iTus  great  philosophio  ohampioo  of  right  reason  was  followed  hjr  a 
literary  champion  hardly  leaa  famous  ;  for  I'ontenelle  now  gave  to  tbt  | 
Frenf^h  theatre  his  play  of  "  ITie  Comet,"  and  a  point  of  capitsl  jgj 
portanoe  in  l-'rance  was  nude  by  rendering  the  anny  of  igm 
ridiculous,  f 

liul  the  heart  of  the  position  held  by  the  »o-oallod  "  religions  "  pHlf 
wu  not  really  touched  until  about  the  beginning  of  the  eigbtMOtb] 
centary.  Then  it  was  that  iho  annoanc^>mcnt  of  Docrfel  u  to  lbe{ 
parabolie  p«tha  of  certain  comets,  and  tho  publication  of  llallt^y's  "Sy-| 
nop«iB"  aud  "Tjiblea"  foresb:idowed  a  final  victory,  and  the  coaipl(U| 
nccomplisbment  of  the  prophecy  of  Seneca.  This  victory  was  foBjl 
gained  when  Ualley,  observing  the  times  of  the  comet  which  no*! 
bean  his  name,  made  his  calculations,  predicted  the  period  of  its  t^ 
luni,  and  tho  prediction  was  fulfilU-d. 

Still  more  t^vidiiit  was  lliiit  victory  when  Clairaut,  in  France,  fodh 
told  the  exact  time  when  the  coming  comet  would  reach  its  perihriio^i 
and  bis  prediction  also  proved  true.  Then  it  was  that  a  Ronus  )■«•> 
thrn  philoFOpher  was  proved  more  infallible  and  more  directly  ludl 
divine  inHpiration  than  a  Roman  Christian  pontiff  ;  for  tlie  very  conU 
which  the  tmveler  finds  b^-day  depicted  on  the  Bayeox  tapwtiy  I 
portending  dostraction  to  Harold  and  the  Saxons  at  the  Norman  inil 

*  For  *pcci*l  polcu  of  tiitoT«M  h  BarU't  srgnwnt,  see  Bttjtc,  "  Pewics  Urci>M\ 
Anuterdom,  1740,  pp.  79,  10!,  184,  lOS. 

For  tho  rmpowc  to  Jurl«u,  ate  "  CoDUnuatloo  de*  Fcwte*  DlrcrsM,'*  tUMoM 
ITOSt  slao  Ciiunpldn,  p.  IS4;  aliM  Lcckj.  m  aboTv  t  «ls»  Oufllf  la,  pp^  18,  Ift 

t  Sm  FonkTidlo,  clC€4  lu  Chunplon,  p.  1ST.  ^^1 
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lion  of  Englui^,  «ii)  which  was  AtiathcmiiliKcil  by  Popo  Caliztua  m 
ading  eril  to  CbriHti-inlom  tonr  cvnturiut  IhUt,  wu  found  to  be, 
I  Seneca  had  prophesied,  a  heavenly  body  obcyiDf;  the  grc-at  laws  of 
lie  luUTerse,  and  coming  at  regular  periods.  Tbcucofonli  the  whole 
ierotu  enginery  of  superstitiou,  with  its  citations  of  pioof-textA 
'ref^arding  "  signs  in  tJte  hi-avens,"  its  ihvological  reasoning  to  show 
^^tbo  moral  nooeanly  of  comctAry  witniingit,  und  itd  covlcsiaslicaJ  fill- 
^Bininattont  against  tlio  "allH^sm,  godloiisneas,  and  infidelity  "of  ecien- 
^Btific  tDvcstigatioD,  vra»  wen  by  all  Uiinking  men  to  be  as  -woak  against 
^pbe  Acientitio  method  as  Indian  sirows  against  needle-guns.  Coper- 
nicoB,  Galileo,  \owton,  Cassjni,  Duurfel,  Halley,  and  Clairaut  had 

Kiaininl  the  victory.* 
And  still  ev«n  good  men  hwked  longingly  back  to  the  old  belief, 
t  was  «>  hard  finr  tJtL'in  U>  giro  up  the  doctrine  of  "  Bignit  in  thir  licnv- 
11     nnt,"  seemingly  baned  upon  Scripture,  and  exercising  such  a  hoaltlifiU 
^Btnoral  tendency !     As  is  always  the  case  under  such  circumatanceiii, 
^■votaries  of  *'  sacred  science  "  appeared,  and  these  exerted  the  grealest 
^P'iDgeDaity  in  averting  the  new  doctrine;  but  tJicir  voices  gradually 
died  into  Alienee,  thougli  far  u-iltiin  our  «wn  ci*ntiiry  JotK'pli  de  Mais- 
trc  echoed  them  in  declaring  his  belief  that  comets  arc  xpecial  warn* 
■ngs  of  eviL 

There  did,  indeed,  etill  linger  one  little  clond-patch  of  snperatilion, 
arising  from  the  snppoecd  fact  that  conicti;  bail  really  been  followed 
by  a  marked  rise  in  t«mp<Taltirv.  Rrcn  this  jioor  basis  for  the  belief 
■(bat  comeia  might,  after  all,  affect  earthly  affairs  n-as  swept  away. 
ienoa  won  hero  another  victory,  for  Arago,  by  the  rmo  metric  reo- 
^ords  carefully  kept  at  Paris  from  1730  to  li?I,  proved  that  comeu 
had  prodooed  no  effect  upon  temperature.  Among  multitudes  of 
similar  examples  be  showed  tliat,  in  some  years  vben  several  comet* 
appeared,  tlie  temju-raturi!  vm  lower  tliau  in  other  ycnrs  when  few  or 
□ono  appeared.  In  17117  there  were  two  coinetji,  and  tlie  wi-allx^r  wa.i 
cool ;  in  1T€2  there  was  no  comet,  and  the  weather  was  hot ;  through 
the  whole  fifty  yeara  it  was  shown  that  comets  were  sometimes  fol- 
lowed by  hot  weather,  Bometimes  by  cool,  and  that  no  nile  was  dedu- 
cible.     The  victory  of  science  was  complete  at  every  point-t 

But  in  tills  whole  hii>tory  tlwro  was  one  little  exhibjttoa  so  curious 
as  to  be  worthy  of  notiee,  tliongh  itc  pcnnaneiit  effect  upon  tlionght 
waa  small.  Whiston  and  Hnmet,  so  devolc<l  to  wliat  they  considered 
sacred  science,  had  detenuined  that  in  mmiic  way  cometa  must  be  in- 
struments of  divine  wratlL  One  of  tliem  maintained  that  the  deluge 
^aa  caused  by  the  tail  of  a  comet  striking  the  earth  ;  the  other 


w 


*  Sm  XUkr,  M  aboTC ;  sba,  Gntllei^  Witson,  u>i1  arsaf*  ■■  TtUUirj  at  AMn*o- 
ny  " ;  also,  Deknbre^  PnMta,  snldo  "  ABUeoomf  "  ia  "  Bacrclopoidia  BriioonlcA,"  tad 
DflMra. 

f  For  ibo  wrtUnp  of  mtcciI  on  both  sides,  mhI  riFctiillj  iboee  «ba  sought  to  nte, 
ai  far  M  poKflilt^  the  sseml  theory  ot  eomeu,  :m  HUIot,  ii,  ji.  881,  tl  tg. 
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pnl  forth  the  theory  th«  coraetH  are  places  of  punUhmciit  for 
ilnraoed — in  fact,  "  flying  hi-ll»."    Holh  thcao  llipones  were  aooii  di 
credited. 

Poriia|w  this  thwr^-  run  hoJil  he  nivt  hy  another  vrlitch,  if  bi 
mt^bliMhcit,  appi-ani  mui-h  the  iK-ttcr  bawd  of  the  two  ;  Diunvl; 
in  186S  the  eanh  passed  directly  thron^h  ihe  tail  of  a  ootn«t,  willi 
deluge,  no  sound  of  any  wmIid^r  of  the  damned,  with  alight 
imcM  hero  and  iImtc,  only  to  be  ^cLeoied  by  tb«  keen  eight  of 
meteorologioal  or  aiitroiioiDieal  obaorvtr.*  In  onr  own  country 
•titions  idou  regarding  cornels  oontinued  to  liaru  Bome  littli 
rrncyit  but  their  life  was  abort,  llie  tendency  shown  by  C< 
Mather,  at  tbo  Ix^gimiiDg  of  the  eighteenth  century,  toward 
tdgin;^  tlio  victory  of  science  ws8  completed  by  the  utteraneea o|i 
throp,  profcMor  at  IlarranL  In  1750  hit  published  two  lect 
oomcta,  and  in  thew  he  simply  and  cleariy  revealed  the  tmtb, 
HrofBng,  but  roasoDing  quietly  and  rcTer«otly.  In  one  paa^j^  bi 
aaya,  "To  be  thrown  into  n  panie  whenever  a  comet  appears, eaw 
count  of  tliu  ill  effeota  which  some  few  of  them  might  possibly  pr» 
dnoe,  if  thoy  were  not  nudor  proper  direction,  betrayH  a  wcalsMl 
tuibeooming  a  reasonable  being."  [ 

I1ic  Tictory  was,  indeed,  complete.     Happily,  none  of  the  fion  ei* 
pressed  by  Conrad  IHeterich  or  Increase  Mather  were  realixed.    So 
catastrophe  baa  ensned  either  to  religion  or  morals.     In  the  rctdmcl 
religion,  the  Paalma  of  David  remain  no  Icbh  bcatitifal,  the  grvat  Dl' 
tGnuic<-H  of  the  Hcbrow  prophet*  do  Ion  powerful ;  the  Sermon  oa  ihi 
Mount,  "  the  fimt  coramaudmont  and  the  second  which  is  like  un' 
the  definition  of  "  pure  religion  and  nndeflled,"  by  St.  Jamc*. 
no  less  to  the  deepest  things  in  the  human  heart.     In  the  ndl 
moraU,  too,  serviceable  as  the  idea  of  fire-brands  thrown  by  ibc  ri^\ 
hand  of  nn  avenging  God  to  scare  a  nanghty  world  might  aeeai,  an; 
competent  hietonan  must  find  that  the  destruction  of  the  old  tbeoI(^' 
oal  oomotary  theory  was  followed  by  moral  improvement  rather  thu 
by  deterioration.     AVo  have  but  to  oompai*  the  general  moral  toneolj 
society  co-day,  wrrlchedly  imperfect  as  it  ia,  with  that  existing  in  thn 
time  when  ibis  superstition  had  Its  strongest  hold,  to  make  oandnll 
sure  of  lliia.     We  have  only  to  compare  the  court  of  Ilmry  VIII  willr 
the  court  of  Victoria,  the  reign  of  the  late  Valois  and  earlier  BovrJ 
lion  princoit  with  the  present  French   Republic,  the  period  of  lb* 
Medic]  and  Sforzas  nnd  Boreas  villi  tliu  period  of  Leo  XUI  and 
Ilumbert,  the  monstrouo  wiokednesa  of  the  Thirty  Tears'  War  wid 
tho  ennobling  patriotism  of  the  Franoo-I*rassimn  struggle,  and  tbi 

•  SfO  flnillnmrii  mnd  Wawon. 

f  Sec  Hrmoii  of  ttrmcl  Luriu^.  or  Sudbury,  puliUubcJ  in  172S  (Protwaor  X.  C  TJIctI 
manusrrtpt  nown), 

X  Sm  PivfMMr  J.  Wlntbnip  oa  oomuu  (PniCiWiK  Tj\*ft  PMoaicr^t  aoUa,  pp.  t 
ami  10). 
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L  of  lli«  misenble  Germaa  princelings  of  the  sixteeotb  and 

ateeoth  cenUirice  with  the  rvign  of  the  Emperor  William. 

Tbo  gain  is  not  simply  tlut  nunkind  lias  nrrivcd  xt  a  clt^Jtrvr  con- 

Uon  of  Uw  ill  tho  univcrm;  not  mcrvlf  that  ibiukiiig  mvn  M-e 

koro  olvnrly  tluit  wv  are  part  of  a  ttystfim  not  reijuiriiig  eonsUuit  patofa- 

;  tatA  arbitrary  inU^rfcrenoe  ;  but  perhaps  beat  of  all  is  tbo  fact  that 

baa  o]t!an-«l  awaj^  one  more  seriea  of  dogmas  vhich  tend  to 

ebaM  rather  than  to  develop  man'o  whole  moral  and  religious  nutiire. 

,  this  emanoipatioii  from  terror  and  fanaticUm,  aa  in  «o  many  other 

snlto  of  scientilic  thinking,  we  liaTO  a  proof  of  Uiu  iu«piralion  of 

ase  great  words,  "Tbe  -mcTii  shall  uakb  yod  rsKe." 


THE  WHITE  AJST:  A  THEORY. 

Bi  faonwoo  nENRT  DBCMMOND.  F.E.fi.  E.,  F.G.8,, 
tvtaa*  QV  "  BAttiiU  ■LAt  at  tii«  prtKcn-u.  woklu,"  no. 

f  A  FEW  years  ago,  under  the  diBtingnUbed  patronage  of  Mr.  Dar- 
x\.  win,  tbo  animal  in  vogue  with  scii-ntific  society  was  the  worm. 
At  pri-Hcnt  the  fasbionable  animal  in  the  ant.  I  am  sorrj-,  ihercfuru,  to 
have  to  bejria  bjeonfeairing  that  the  insect  wbose  praises  I  propoete  to 
siDg,  alchonsh  bearing  the  honored  name,  is  not  entitled  to  coneidera- 
tion  on  accoont  of  its  fashionable  connections,  since  the  white  ant,  as 
an  ant,  is  an  impoalor.  It  is,  in  fact,  not  an  ant  at  all,  but  belongs  to 
a  mnch  bambler  family — that  of  the  Ttrmiliilai — and,  no  far  from  ever 
having  been  the  v<^«,  this  olcvcr  but  artful  ercnture  ta  hated  and 
despised  by  all  civiliKed  peoples.  Nererthelcas,  if  I  mistake  not,  there 
is  oeithcr  among  the  true  ants,  nor  among  the  worms,  an  insect  which 
plAja  a  more  wonderful  or  important  part  in  uaturo. 

Fully  to  appreciato  the  beauty  of  this  function,  a  glance  at  an 

Ktpareutly  distant  atpvct  of  natnro  will  be  necessary  as  a  preliminary. 
Wlien  we  watch  the  farmer  at  work,  and  think  how  be  has  to 
ow,  harrow,  manure,  and  humor  the  Moil  before  even  one  good  crop 
can  be  coaxed  out  of  it,  we  are  8]it  to  wonder  how  Katurc  inanagM  to 
secaro  her  crope  and  yet  dispense  with  all  these  accenoriea.  The 
rorld  is  one  vast  garden,  bringiug  forth  crops  of  the  most  Inzonant 
id  rariod  kind  ccnhiry  after  century,  and  millennium  after  mi  lion- 
luni.  Yet  the  face  of  Xatnre  is  nowhere  furrowed  by  the  plow,  no 
)w  disintegrates  the  clods,  no  lime  and  phosphates  are  strewod 
tipon  its  fields,  no  vUiblo  tillage  of  the  aoil  improvm  tl»  work  on 
the  great  world's  fftnn. 

How,  in  reality  ihero  can  not  be  crops,  orsucMsaiona  of  crops,  with- 
out the  most  ihoroagh  agriculture  ;  and  when  we  look  more  closely 
nature  wo  discover  a  system  of  husbandry  of  the  mo«t  sarpriaing 
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kind.     Nttupo  dovs  all  ihlngs  unobtruuTvIy  ;  xnd  it  U  otAj  m 
wfl  arc  bcginDiDg  to  mw  x\w  magnitudtt  of  thtwo  sc-cret  ngrii 
operations  bjr   wliioh  (be  does  already  all  tliat  man  woqld  wid 
imitate,  ami  to  which  bis  most  scieotifio  methods  arc  bnt  clunuj  i 
proximatioDS. 

In  thin  great  Pj^tcm  of  natural  tiosbandry  Nature  oMt  afCtoAl 
itDpU'tnonta,  and  tools  of  man]'  kinde.    There  is  lite  diainlcfnUfe 


froBt,  that  great  Datural  harrow,  which  bnrsts  amndcr  the  olods  1^  ll 
oxpaosion  during  fn-ezing  of  the  moisture  imprisoned  in  their  pan 
Tbvre  is  tbe  ooinmuuislic  vritid  which  scatters  broadcast  over  the  fid 
the  finer  aoil  in  clouda  of  Kummcr  daat.  Tlierc  ta  tbe  rain  wliich  wMb 
tb«  bnmns  into  the  hoUown,  and  sempes  bar«  tbe  rooka  for  fnnh 
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lenudatioD.  There  \»  tb«  ulr  wbiob,  witb  \\m  carlwnio  acid  and  oxy- 
gen, (liSKolTM  aod  decompoMA  Uie  stubboni  billti,  and  inauaraclarM 
>ut  of  llieoi  tbe  softeet  Boils  of  {he  Tnlloy.  And  there  ar«  the  humic 
icids,  generated  throagh  decay,  wliic-b  filwr  through  the  groand  and 
aanar«  and  enrich  th«  new-made  m>LU, 

But  Ibis  is  not  all,  nor  is  this  enongb  ;  to  prepare  a  surface  film, 
hOTvever  rich,  and  to  manure  tbo  soil  beneath,  will  secure  one  crop,  bat 
ot  a  sncoession  of  crops.  There  mu«t  be  a  mixture  and  transference 
f  tbwfl  layers,  aod  a  continued  niixinre  and  tramtfcrence  kept  up  from 
^o  toag«.  Tbe  lower  layer  of  soil,  cxbauiite<I  with  bringing  forth, 
myt  be  (Tansferred  to  tbe  top  for  chango  of  air,  and  there  it  must  lie 
3r  a  long  time,  incTeaaing  its  substance,  and  recruiting  its  strength 
moug  the  invigorating  clementA.  Tbe  upper  film,  r«stof«d,  disinte- 
ratedi  saturate  witb  fertility  and  strength,  must  next  be  slowly  low- 
i-cd  down  again  to  where  the  rootlets  are  lying  in  wail  for  it,  devp  in 
le  ander  soiL 

IJow,  bow  is  thia  last  cliauge  brought  about  ?  Han  turns  up  the 
niBt  witb  the  plow,  throwing  up  the  exhausted  earth,  down  tbe 
sfrcsbed  soil,  with  infinite  toil  and  patience.  And  Nature  do«8  it  by 
attiral  plowmen  who,  with  equal  industry,  are  busy  all  over  tbe 
rorld  rcrersing  the  earth's  crust,  turning  it  over  and  ovw  from  year 
0  year,  only  maob  more  slowly  and  much  more  thoroughly  spadeful 
)y  spadeful,  foot  by  foot,  and  even  grain  by  grain.  Before  Adam 
klvod  the  garden  of  Edon  thcHc  natural  ngrienlturist^  were  at  work, 
millions  and  millions  of  them  in  erery  part  of  the  globe,  at  different 
MAsona  and  in  different  ways,  tilling  tbe  world's  fields. 


According  to  Mr,  Darwin,  the  animal  which  performs  tliis  mo* 
nportant  function  in  naturo  is  the  earth-worm.  Themarrelona  seriea 
f  obxcrvations  by  which  the  great  natnralist  substantiated  hia  c«n- 
laoion  are  too  well  known  for  repetition.  Mr.  Darwin  calculates  that 
tt  every  acre  of  land  in  England  more  than  ten  tons  of  dry  earth  are 
Haod  through  the  bodies  of  worms  and  bronght  to  the  surface  every 
'•*r  :  and  he  a-wiin-s  u-i  that  the  whole  soil  of  the  country  must  pa 
od  repcuw  through  their  bodies  every  few  years.  Some  of  this  en 
s  brought  up  from  a  considerable  depth  beneath  the  soil,  for  in  order 
I  its  subterranean  burrow  the  animal  is  compelled  to  swallow  a 
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ocruio  quantity  of  euth.  It  rau  itti  nj 
Uiero  voids  tlic  matcri«]  in  a  litiJc  luaq 
of  Torma  Ja  decaying  vr^eUble  mat 
{mo  id  tbn  form  of  leaves  and  tiaauee 
■loiw  tm  which  this  source  of  alimeot 
uouriah  it»elf  by  swallowing  qnantiti 
organic  subsUncM  it  oontoiiu.  In  tbl 
{ndnoMnmt  to  throw  ap  Mith  :  Firat,  I 
oavstcd  from  ils  burrow  ;  and,  second,  I 
in  times  of  famine.  "  When  we  behold 
•ays  Mr.  Darwin,  "  we  nhould  rraM 
wbieli  ao  much  of  lU  beauty  dcpeadi^ 
qialitW  having  been  alowly  leveJed  h 
reflection  that  the  wh<de  of  the  aupefi 
{tanse  has  passed,  and  will  again  pus,  I 
bodies  of  worms.  The  plow  is  one  a 
valoabltt  of  man's  inventions;  but  long  I 
in  fact,  regularly  plowed  by  eartb-^ 
whether  there  arc  many  other  aninuls  ^ 
a  part  in  the  history  of  the  world  11 
creatores."  *  \ 

Nov,  withoot  denying  the  very 
Mrtb-varm  in  tliis  respect,  a  truth 


tbat  tk«  noft  efacnnwtantial  of  nat 
to  this  one  animal,  I  wu«ltl  humbly 
to  the  honor  of  being,  along  with  the  % 
■-T^MatdcHoldKull 
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^^  Wliilc  admitting  to  tbe  fiilk-itt  exteut  tbe  induence  of  womis  in 
^^nrtcs  which  enjo^  si  tetnp«rat«  and  humid  climate,  it  rai)  stMiwly 
■allowed  thai  ih«  itiiino  inflaeoce  is  exerted,  or  con  poMibly  bo  ex- 
Bed,  iu  iropical  land.i.  \o  mjui  was  k-tw  in  danger  of  taking  a  pro- 
Hcial  view  of  nature  thau  ^Ir.  Darm-iu,  aud  in  di-BcussiD;*  the  eailb- 
Bm  he  has  rertainly  collected  evideuoe  from  diScrent  {Nune  of  the 
Kbo.  Ho  refers,  although  spariogly.  aiid  with  lc»s  than  his  usual 
Htltb  of  authorities,  to  worms  being  found  in  Iceland,  in  Madagi^ 
B,  in  ihe  United  States,  Bnuil,  Xew  South  Walc^  India,  and  Ccy- 
B.  Ilul  his  facta,  with  regard  e«)>eciallT  to  the  influence  on  the 
Bge  scale  of  tbe  worm  in  warm  oountne«,are  few  or  wholly  wanting. 
Hyica,  for  instance,  the  most  tropical  country  in  the  world,  is  not 
ipiBTivd  to  at  all ;  and.  where  the  activities  of  worms  in  tbe  tropica  are 
iMcribed,  the  force  of  the  fact  is  modifi«i  by  thi>  Atati-ment  that  these 
only  exerted  during  the  limited  aombcr  of  weeks  of  tiie  rainy 

The  fact  is,  for  the  greater  portion  of  the  year  in  the  tropics  the 
can  not  opomte  at  all.  Tbe  soil,  baked  into  a  brirk  by  the 
ling  aun,  alMulutely  n>f  uses  a  poMage  to  this  soft  and  delicate  ani* 
All  tbe  inemberH  of  tlie  earth-worm  tribe,  it  id  true,  are  natural 
ewera,  and,  though  boring  b  their  supreme  function,  the  substance  of 
these  skewera  is  not  hardened  iron,  and  the  pavement  of  n  tropical 
St  is  (|uite  as  intractable  for  nine  months  in  the  year  iu>  are  the 
-bound  fields  to  tlie  farmer's  plowshare.  During  the  brief  p«> 
of  tbe  rainy  season  worms  undoubtedly  carry  on  their  function  in 
ne  of  the  moister  tropical  districts  ;  and  in  the  aut>*tropical  regions 
of  South  America  and  India  worms,  small  and  laige,  appear  with  the 
nins  in  cndlcn  numbers.  But  on  tbe  whole  the  tropics  proper  iicem  to 
be  poorly  supplied  with  worms.  In  Central  Africa,  though  I  looked 
for  them  often,  I  never  saw  a  »ingbt  worm.  Even  when  the  rainy  sea- 
I  set  in,  the  closest  search  f3il<:d  to  reveal  any  trace  either  of  them 
!  of  their  casta.  Nevertbeleas,  so  wide  is  the  distribution  of  this  ani< 
Bt  in  tbe  moister  regions  even  of  the  equatorial  belt  one  should 
aly  ci[)ect  lo  find  it.  Bnt  the  general  fact  remains.  Whether 
we  consider  tbe  com[»arativc  poorness  of  their  development,  or  tlio 
limited  period  during  which  they  can  operate,  tbe  sustained  perform- 
ance of  the  agricaltural  function  by  worms,  over  large  areaa  in  tropical 
coantric«,  is  impofitibte. 

Now,  as  thiH  agricultural  function  can  never  be  dispensed  with,  it 
is  more  than  probable  that  Nature  will  have  there  eommisKioned  some 
other  animal  to  undertake  the  tank.  And  there  are  several  other  ani- 
mab  to  whom  this  difficult  and  laborious  duty  might  be  intrusted. 
There  is  the  molo,  for  instance,  with  its  wonderful  spade-like  feet,  that 
taral  oavvy  who  nhovols  the  soil  about  so  vigoroonly  at  home  ;  but 
Jnat  the  burned  crust  of  the  tropica  even  this  moat  detenninvd  of 
>won>  would  surely  turn  tbe  edge  of  hb  nails.    Tbe  same  remark 
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ria.  1.— WoaxKK  Whit*  AirT(ut- 
Bnl  Um  (Sil  uwgnlllfdl. 


•pplioH  10  Umm  onriont  lUtle  geologists,  Ibe  mannotM  xah  cbiptnoii 
which  ono  ttMi  throwing  up  tlietr  tiny  heaps  of  satid  and  t^Td 
Uw  American  prairiefl.  Ar<),  Uwnghlha  torrid  xone  boasts  of  a 
limbod  and  alnwMt  riovl-Hhmi  orcatarc,  Uia  ast-bMir,  bis  rarsgw 
limited  toth«dMtructi<jn  of  the  nestd  of  ants  ;  aiid,bowvv«rinwhd 
aonewbat  tcanro  animal  contiibutes  to  the  result,  we  miiM  teok 
anotlHT  direction  for  the  true  tropical  analogue  of  the  worm. 
The  animal  we  are  in  ecarcli  of,  and  n-bich  I  venture  to  thin):  c^ 
to  all  the  ni-cemitice  of  the  cawe^  is  iHfl 
mite  or  white  ant.    It  u  a  nnsll  itiMaP 
1),  with  a  bloated  yelluwiith-wbitc  bodf  i 
a  somewhat  large  thorax,  oblong-Aipi 
and    colored    a  diea^^reeablc   oily  bm 
Tlic   flabby,   talluw-liko   body  mnkn  I 
inaeot  sufficiently  rc*paUivc,  bat  it  it  I 
quite  another  reason  that  th«  white  uN 
the  worst  abused  of  all  living  vennin 
warm  oounlrics.     The  termite  lires  aim 
cxcluvivdy  npon  wood  ;  and,  the  moiM 
a  tre«  is  out  or  a  log  sawed  for  tajr « 
nomical   purpose,   thin   insect  is  tipca  i 
track.     One  may  never  see  the  instet,  p 
6ibly,in  the  flesh,  for  it  lirc«  under-groa 
but  its  nvsgea  confront  one  at  orery  turn.     You  build  your  bcM 
perhaps,  and   for  a  few  monthn  fancy  you   have  pitched  npoa 
one  solit.iry  vitc  in  the  country  whore  tbcro  are  no  white  anl&    i 
one  day  nuddcnly  tlic  door>po»t  tottcre,  and  lintel  and  rafters  Ml 
down  together  with  a  crash.     Ton  look  at  a  section  of  the  wncb 
timbers  and  diitcover  that  tlie  whole  inside  is  eaten  clean  away.    1 
apparently  solid  logs  of  which  the  rest  of  the  honso  is  bnilt  an  M 
mere  cylinders  of  b«rk,  and  through  the  tbickeM  of  them  yon  eoi 
push  your  little  finger.     Furniture,  tables,  chairs,  cheats  of  dnvi 
ererything  made  of  wood  is  inevitably  attacked,  and  iu  a  ningle  ni| 
a  strong  trank  is  often  riddled  through  and  throngh,  and  turned  il 
mat<;li*woo<I.     Thi^rc  is  no  limit.  Id  fact,  to  the  depredation  by  tb 
insects,  and  ibey  will  cat  books,  or  leather,  or  cloth,  or  anything.  < 
in  many  parts  of  Af  ri<-a  I  believe  if  a  man  lay  down  to  sleep  witi 
W()oden  lep  il  would  be  a  heap  of  sawdust  in  the  morning.     So 
fearetl  is  this  insect  now,  that  no  one  in  certain  parts  of  Indis 
Africa  ever  attempts  to  travel  with  svoh  a  tiling  as  a  wooden 
On  the  Tanganyika  plateau  1  have  camped  on  groand  which  w« 
bard  as  ailamiint.  and  as  innocent  of  white  ante  BppaKnOy  as 
pftvement  of  St.  Paul's,  and  wakened  next  morning  to  find  a 
wooden  box  almoHt  gnawed  to  pieces.     T.oather  portmant^ns 
tba  Mine  fate,  and  the  only  substances  which  seem  to  defyli* 
raoders  are  iron  and  tin. 
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iJat  what  bae  ihJs  to  ^o  with  innh  or  with  ngricahDre?  The  tnosl 
importjuit  p<Hnt  in  thv  work  of  thu  wbito  ant  remnins  to  bo  Doted. 
I  havo  dreMly  flaid  that  the  white  ant  is  ii«vi!r  sevn.  niiy  h«  iihould 
ve  »uoh  a  repognaDce  to  bciog  looked  at  is  at  first  sight  a  mystery, 
1^  that  he  himself  \a  stone-bliDd.  Bat  hia  coyness  \&  really  due  to 
e  daiire  for  t«lf -protect ion,  for  the  moment  hi«  juicy  body  shows  itself 
abovcj^iind  there  arc  a  dox«n  cncmii.-A  waiting  to  devour  it.  And 
yet  the  white  ant  van  uever  procure  any  food  until  it  ooohm  above- 
ground.  Nor  will  it  meet  tlie  case  for  the  insect  to  eome  to  the  iiur- 
face  under  the  shadow  of  night.  Night  in  the  tropics,  so  far  as  ani- 
al  life  ia  concerned,  is  as  (be  day.  It  is  the  i^at  feediof^-time,  the 
at  fi$;htriig-tiino,  the  camiral  of  the  csniirori.'v,  and  of  sll  beasts, 
and  iniwol*  of  prey  from  the  least  to  the  greatest.  It  is  clear, 
I,  that  darkness  Is  no  protection  to  the  while  ant ;  and  yet  without 
ig  out  of  the  ground  it  can  not  live.  Uow  does  it  solve  the  diffi- 
culty ?  It  ukes  the  ground  out  along  with  it  I  baTfi  seen  white  anta 
orkin^;  on  the  top  of  a  high  tree,  and  yet  they  were  underground. 
ley  took  up  Home  of  the  ground  with  them  to  the  tree-top  ;  just  as 
ilic  Ea^iuimnuz  heap  up  snow,  buililing  it  into  the  low  lunncl  huts  in 
whiob  ibey  live,  so  the  white  ants  collect  earth,  only  in  this  case  not 


'»u,  •on*  Of  vtKTAirnc  mufw." 

the  surface  hut  from  some  depth  underneath  the  ground,  and 

ilastffr  it  into  tunneled  ways.     Occasionally  thwe   run   along   the 

id,  hot  more  often  mount  in  endl«*  ramifications  to  the  top  of 

meandering  along  every  branch  and  twig,  and  here  and  there 

icbtng  into  large  covered  chambers  whioh  occupy  half  the  girth 

of  the  inmk.     Millions  of  trees  in  some  diMricts  are  thns  fantastically 
ircd  over  with  tubes,  galleries,  and  chambers  of  earth,  and  many 
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poandN  wci^t  of  sabsoU  mnat  b« 
«dugletre«.     Th«  building  tnaUirial 
oentral  pipe  witb  wbioh  all  tlte  {t^ 
Uic  (lowti<rnri]  i-nd  oontwcU  wiUi  s  i 
K-nding  drop  into  tUo  eutli.     Thv  mod 
covvrcd  wajra  ia  u  f<dlows  ;  At  tk«  fog 
tiouslj  opeiu  in  ibe  groiud  doK  to  tb< 
with  a  grata  of  eirtli  clasped  in  its  jaw 
vartli-gniin  is  dc]>o«it«d,  and  1h«  head  i 
■jipean  with  anulhtr  gnm  of  eartb,  ibi 
tight  agaliut  it,  oud  agaio  the  builder 
Tbe  third  ^rain  b  not  pUood  against 
grain ;  a  fourth,  a  fifth,  and  a  sUtb  fol 
UoD  begina  to  suggeal  Itaelf  aa  loon 
stones  or  graina,  or  polleta  of  oartb,  are 
the  termite,  nov  assisted  by  three  or  fot 
die  between  the  »helterinf;  wall  and  the] 
head  and  mandiblu  to  stmogtluin  the  pd 
a  amalt  moon-rampart,  and  oa  It  grows  I 
oomca  cvidoiil  (bat  it  ia  ft<>ing  lo  grxiv 
long  peqwodicular  tunnel  running  up  tq 
en,  aafcly  ensconced  inside,  are  now 
great  npiditv,  disappearing  in  turn 
stone  and  rushing  vfT  to  bring  up 
building  is  dont?  is  extremely  curiouA, 
ineni«  of  these  wonderful  little  nia«ons  \ 
is  brought  to  tbe  top  is  first  of  all  oi>l| 
without  tliis  tbe  whole  tunnel  would  or^ 
tbe  height  of  half  an  inch  ;  but  the  t^ 
ta<A»t,  itioky  secretion,  turning  tbe  gri 
mandiblea  until  the  whole  is  covered  wl 
BtODG  witb  great  care  upon  the  top  of  \ 
onsly  for  a  moment  or  two  till  it  is  iri 
then  KtartA  off  instantly  for  another  load 
Peering  over  the  growing  wall  one  N 
termites  of  a  aomewbat  largvr  build,  oti 
very  different  arraugemei 
especially  of  tbe  maodlbla 
looking  iodiTidoals  saanl^ 
most  letflurely  way,  but  yi 
ncss  a«  if  perliaps  the  one' 
nnd  the  other  the  architi 
gest«  tlmt   they  are   in  ~ 
attons.  nor  in  any  imm 
Mmetnrc,  for  they  take  not  the  slight' 
or  the  works.    Tliey  arc  posted  tliere. 
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or  pnTmeoodo  alwut,  at  Uio  moDth  of  «rery  lonncl,  Uk« 
Ann,  to  see  if  auybodj  in  coming.  Sometimes  somebody  do«s 
me  iu  the  shape  of  another  ant — the  r«al  ant  this  time,  Dot  the 
feoaeless  A'ettropteron,  but  somo  valiant  and  l>clted  knight  from 
warlike  Formieid<K.  Singly  or  in  troop*,  thix  rapacious  little  io- 
f«arieM  in  its  cbitinwu  ooat-of-mail,  chargca  down  Uil-  tree-trunk, 
it«  antnnnjD  trarinj;  defiance  lo  the  enemy  and  ittt  cruel  mandibles 
ng  for  termite  blood.  The  worker  white  ant  is  a  poor  defense- 
orealore,  and,  blind  and  unanued,  would  fall  an  immediate  prey 
these  well-drilled  banditti,  who  forage  about  in  every  tropica)  forest 
unnumbered  legion.  But  at  tlio  critical  moment,  like  Gollali  from 
i«  PhiliNtinc*,  the  ooldier  tvrniit*:  advances  lo  tlie  Sgbl.  With  a  few 
■veeps  of  iu  soytbe-liko  jaws  it  clears  the  ground,  and,  while  the  attack- 
ing party  is  carrying  oil  its  d<-ad,  tlie  builders,  unconscious  of  the  fray, 
quietly  oontinae  their  work.  To  every  hundred  workers  in  a  whito 
ant  colony,  which  nambers  many  thousands  of  indinduaLe,  there  ar« 
perhaps  two  of  these  fighting-men.  The  division  of  labor  here  is  very 
wonderfal,  and  the  fact  that  besides  tliese  two  specialized  forms  then 
in  every  neiit  two  other  kinds  of  the  nunc  insect,  the  kings  and 
ecnK,  shows  Lhu  remarkable  height  to  whioh  ciTilir^ation  in  thed«  com* 
muni  tics  has  attained. 

But  where  is  this  tunnel  going  to,  and  what  object  have  the  insects 
view  in  asocnding  this  lofty  tree  ?  Thirty  feet  from  the  gronod, 
inuanienihic  forks,  at  the  end  of  a  long  branch  are  a  few  feet  of 
lead  wood.  How  the  ants  know  it  is  there,  how  they  know  its  sap  has 
dried  up,  and  that  it  is  now  At  for  the  termites'  food,  ia  a  mystery. 
Possibly  they  do  not  know,  and  arc  only  prospecting  on  the  chance. 
The  fact  that  they  sometimes  make  straight  for  tlic  decaying  limb 
argues  in  these  instances  a  kind  of  definite  instinct ;  but,  on  the  other 
tuuid,  the  fact  that  in  most  cases  the  whole  tree,  in  every  branch  and 
Umb,  is  covered  with  termite-tunnels,  would  show  perhaps  that  they 
work  most  commonly  on  speculation,  while  the  number  of  abandoned 
tunnelx,  ending  on  a  sound  brunch  in  a  ati-<lrs't<;  proves  Imw  often 
ey  taunt  suffer  the  usual  disappointmciitx  of  all  siidi  adventurers, 
extent  to  which  these  insects  carry  on  their  tunneling  is  quite 
loredible  until  one  has  seen  it  in  nature  with  his  own  eyet  The  tno- 
Dets  are  perh.tps  abniit  the  thickness  of  a  smnll-eisedgu-pipe,  but  there 
Junctions  liKru  and  tbcro  of  large  dimensions,  and  occasionally 
les  of  earth-work  are  found  embracing  nearly  the  whole  trunk 
■or  some  feet.  The  outside  of  thwe  tunnels,  which  are  nevw  qnite 
•traigbt.  bat  wander  irr^|n>^lj  along  stem  and  branch,  resembles  in 
texture  a  coarse  sand-paper ;  and  the  color,  although  this  natunlly 
vaiie«  with  the  soil,  is  nsaally  a  redd  ivh -brown.  The  qaantJty  of  eartJi 
and  mud  plastered  over  a  single  tree  is  often  enormoua ;  and  when  one 
thinks  that  it  is  not  only  an  isolated  specimen  here  and  there  thai  is 
is  way,  hot  often  the  whole  of  the  trees  of  a  forest,  soi 
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of  lb«  magnitude  of  tbe  opcrationi)  of  tbcM  iM 
of  tb«ir  inflacDoe  upon  the  noil  which  tbej'  in 

:  from  uiiderneatli  the  ^rouud, 
thrao^  tbe  gr«Kl  forests  of  the  Kocky  MoatitaiM 
:  Swim,  tka  broken  bruichcB  aod  fallen  trunko  atiee 
with  ftU  *Qr\M  of  decarin^  litter  freqiM 
I  Im[ii— ITilii     To  att«iiipt  to  ride  through  iImimWi 
«&  bnsu.  with  tb^  nah-work  of  interlocked  branchea  ud  den; 
tnntlDk  ia  oftwn  >mic  of  tbe  tjaestioo,  and  one  baa  to  diunouit  and 


Ilia  baBM  aflar  him  as  if  be  were  olamboring  through  a  wood-yt 
But  IB  lu)  Afticap  forest  not  a  fallen  branch  ia  oix-n.  One  is  struck  rf 
fit>*  bjr  a  oactain  clean  look  about  tbe  great  forctla  of  the  iuurior^j 
nml  aod  tmacconntable  clcannow,  ns  if  the  for^t-bed  was  carafo"' 
•««p(  and  daMed  daily  by  iiniipen  elvc*.  And  k>,  indeed,  it  i». 
aQ([«n  o(  B  homlri'd  kiwlB  remore  decaying  animal  matter — from 
oaCMua  of  tbe  fallen  elephant  to  the  broken  wing  of  a  gnat — c 
or  owtTia^  it  out  of  sight,  and  burying  it  in  the  deodorising  < 
And  tfavne  couDilew  millions  of  tcmiit^^s  j>errorm  a  similar  fiinctioD  : 
Im  v«j[«table  world,  making  away  with  all  plants  and  treea,  a 
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|w>S*>  *^  lifwars,  tbo  moment  tlic  Gngor  of  <lc«ay  Blrikcs  tli«  signal. 
atiataQtly  in  these  woods  oav  comes  acroxs  wbut  appear  to  be  sticks 
brsDcfaes  aod  bundleti  of  fagots,  bat  wb«n  closclj'  cxamiiNKl  they 
ae«D  Xa  he  mere  caste  in  mud.  From  tbcse  hoUotr  lu]>cn,  u-liicli 
preserve  the  onginal  form  of  th«  branch  down  to  tbo  minat«8t  knot  or 
'fork,  the  li<;n(:ou«  tissue  is  often  entirelj  removed,  while  others  arc  met 
with  in  all  ittag<--s  of  demolition. 
There  \%  the  Motion  (IHg.  3)  of 
an  acloal  specimCD  wbicb  is  not 
yet  completely  destroyed,  and 
from  which  the  mode  of  attack 
may  be  easily  seen.  The  inst-ctd 
start  apparODtly  from  two  ceo- 
t«rs.  Ooe  company  attacks  the 
inner  bark,  which  is  the  favorito 
mors«l,  lc;iving  the  eoarso  outer 
bark  untouched,  or  more  usu- 
ally reptacing  it  with  grains  of 
earth  atom  by  atom  as  they 
eat  it  away.  The  inner  bark  is 
gnawed  off  likewise  as  they  go 

along,  but  the  woody  tiwao  beneath  is  allowed  to  remain  to  form  a  pro- 
tectivo  sbeatli  for  the  second  company  who  bc^n  work  at  the  center, 
ia  aeooud  contingent  eats  ita  way  ODtward  and  onwani,  Icaviug  a 
thin  tabe  of  the  outer  wood  to  the  last  as  props  lo  the  mine  till  they 
have  finished  the  main  ezcuTatton.  Wlion  a  fallen  trunk  lying  upon 
the  ground  la  the  object  of  attack,  the  outer  cylinder  is  frequently  loft 
quite  intiwt,  and  it  is  only  when  one  tries  to  drag  it  off  to  bis  camp- 
fire  that  ho  finds  to  )iU  disgust  that  he  is  dealing  with  a  mere  hoUov 
tube  a  few  lines  in  thickness  filled  up  with  mud. 

But  tbe  works  above  ground  represent  only  a  part  of  the  labors  of 
these  slow-moving  but  most  industrious  of  creatures.  Tbc  arboreal 
tubes  are  only  the  prolongation  of  a  much  more  elaborate  system  of 
•nbterranean  tunnels  (Fig.  4)  which  extend  over  lai^  areas  and  mine 
the  narlb  sometimes  to  a  depth  of  many  feet  or  even  yards. 

The  material  excavated  from  these  underground  galleries  and  from 
the  -  <n  of  domed  chambers — used  as  nurseries  and  granaries — 

to  »  I  y  It-ad,  has  lo  be  thrown  out  upon  the  surface.  And  it  is 
from  tbcM  materials  that  the  hnge  ant-hills  are  reared  which  form 
so  distinctive  a  feature  of  the  African  tnnd»cape.  Tbe«e  heaps  and 
mounds  are  so  conspicuous  that  they  may  W  aeen  for  miles,  and  so 
numenius  are  tliey  and  ao  useful  as  cover  to  the  sporlsroan,  tliat  with- 
out thfin  in  certain  districts  hunting  would  Ix!  impos-iible.  The  first 
tliingK,  indeed,  to  strike  the  traveler  in  entering  tbe  interior  are 
mounds  «f  the  white  ant,  now  dotting  the  plain  in  groups  lik 
now  nuing  into  mounds  singly  or  in  clustery 
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thirty  or  forty  f«et  in  dianwter,  and  ten  ur  fifteen  in  h«]ght,  or  igtin 
BUnding  out  afc&inst  the  slcy  like  obelinks,  their  bare  kidea  csrnj 
uid  flut«(l  into  all  sorts  of  fantastic  shapes.  lo  India  these  u)- 
bMp«  (M-ldnm  attain  a  height  of  man  than  a  coaple  of  feet,  bai  ia 
Ccutrnl  Africa  tbAy  form  veritnble  liitls,  and  contain  maaT  lota  d 
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earth.  The  bricic  Iionses  of  the  Scotch  mItaion-Mation  on  La^e  Ny im 
have  all  been  built  out  of  a  sinfjle  ants'  neat,  ami  the  qnany  frea 
which  the  matorial  hga  been  derired  fornu  a  pit  btaidc  the  hMIIoiiiciii 
Bome  dozen  f(^t  in  depth.  A  eiipply  of  bricks  as  large  ag^n  eoold 
probably  still  he  tnkc-n  from  thiH  convenient  depot,  and  the  inliBiou- 
rlcs  on  I^ke  Tanganyika  and  unvard  to  Victoria  Nyanxa  hare  been 
Eimilarly  indebted  to  the  labon*  of  the  termite*.  In  South  Africa  the 
Kooluos  and  Caffres  pave  all  their  huta  irith  white-ant  earth  ;  and  durinj 
the  Boer  war  our  troops  in  Praetoria,  by  sooopinj^  out  the  interior  fnm 
the  smaller  beehiTe-Bhaped  ant-heaps,  an<l  covcrin;^  the  top  with  elty, 
constantly  nsed  thctn  a«  ovens.  Thoiw  ant-bvaiHi  may  be  aaid  to  aboard 
over  the  whole  interior  of  Africa,  and  there  are  three  or  fonr  distind 
vartetim.  The  most  peculiar,  as  well  as  the  noat  ornate,  is  a  mull 
Tariety  from  one  to  two  feet  in  height,  which  occurs  in  myriads  okoig 
the  shore*  of  I-nke  Tanganyika.  It  i«  boill  in  symmetrical  tien,  srf 
rcsemhicx  a  pile  of  small  rounded  hatA,  one  above  another,  the  riou 
depending  like  eaveo,  and  sheltering  the  body  of  the  hill  from  nia 
To  cvtiraato  the  amount  of  earth  per  acre  raised  from  the  water^ 
of  Ihp  snliHort  \i"f  wto*?  MvV*  -wwiW  twt  in  some  districu  be  an  ionpc*- 
liblc  t*ek,  »n4  itwo\i\4><*!  twMA  v^-ArtfeVj  *s«. -Jo* i\itt)cniti[  at  lei** 
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eqaaled  that  manipulated  annually  in  t«mperai«  regions  bf  Uic  eattb- 
wonn. 

TIic«e  mooods,  however,  are  more  than  m«ro  wasiclicapfL  Lik« 
tlio  corresponding  region  iindcrgronnd  they  iiro  huilt  into  a  nic*li-work 
of  tunnels,  gall«ri<!»,  nnd  <-liaiubfn,  whiir«  the  woial  int«re«ta  of  (he 
oommunity  are  attended  to.  llie  tnost  apaciona  of  the»e  chambers, 
osually  far  Dn<l«rground,  is  very  properly  allocated  to  the  head  of  the 
society,  the  qneen.     The  qaeen-tennite  (Fig.  5)  is  a  very  rare  insect, 


I 


and  as  there  are  seldom  more  than  one,  or  at  tnoet  two,  to  a  ooIodt, 
and  as  the  royal  apartmenu  are  hidden  far  tn  the  earth,  few  pcnrans 
bare  ever  spcn  a  queen,  and  indeed  most,  if  they  did  hapiirn  to  come 
lujrow  it,  from  it*  very  singular  appcaranoo  would  refuse  tu  Ix^liirve  thut 
it  had  any  connection  witJi  white  anta.     It  possesses,  indeed,  the  tme 
t«rmitt:  hctad  (Pigs.  0,  7),  bnt  there  the  re«embhince  to  the  other  mem* 
bers  of  the  family  stops,  for  the  sixe  of  the  hc»d  bears  about  the  same 
proportion  to  the  rest  of  the  body  aa  docs  the  tiift  on  his  Glengarry  bon- 
net to   ft  six-foot   nighliin<lcr.     Tho  phc-iioiiivnul   cori)ulcnco  i>f  th«^^ 
roy*]  body  Id  the  ease  of  (he  queen-termite  is  possibly  due  in  part  to^l 
want  of  exercise,  for  once  seated  upon  her  throne  she  never  stirs  to      ' 
the  end  of  her  days.     She  lies  there,  a  targe,  loathsome  cylindrical 
package,  two  or  three  inches  long,  in  shape  like  a  snusage,  and 


^ 


tUHcnla^}- 


Pw.  ^.'^VntKTthorwh  Wmm> 


FiD-t^tMS. 


I 


w1ttt»  a*  a  bolster.  Her  one  duty  in  life  is  to  lay  eggs  (Fig.  8),  ftnd 
It  must  be  oonfesaed  she  discharges  her  function  with  complete  sne- 
ceaa,  for  in  a  single  day  her  progeny  often  amonnta  to  many  tbon* 
tanda,  and  for  montha  this  enormonit  fecundity  never  slackens.  The 
body  increases  slowly  in  tiic,  and  through  the  transparent  skin  the  long- 
folded  ovary  may  he  seen,  with  tlie  e^^  impelled  by  a  peristaltic  m< 
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Uon,  pMsing  oawftrd  for  dellven-  to  ilie  workers  who  are  wnii 
can-}'  llicni  to  th«  niinerica  wb«re  tb«y  are  batched.  Asaiduom 
Uon  mesntiDW  u  paid  to  th«  queen  by  other  workers,  wbo  feed  Scr 
dili^nt)]r,  witJi  much  edf-demud  stuffing  her  with  morsel  after  monti 
front  ihfir  own  jaws.     A  guard  of  boiwr  in  the  Bbnpc  ol  i 

ffuw  of  the  larger  soldier'aiitu  im  xIho  in  attiMuliLDOo  u  t  Im 
and  almost  unneceeaary  precaution.  lo  addition,  SnaDf, 
to  th«  soldiers,  workers,  and  queen,  the  royal  cbamlKr  hit 
abo  ono  otbor  inmate — tho  king.  He  is  a  very  ordioaij- 
^J^iS?'  looking  iubeot  (Fig.  fi),  about  the  same  riao  as  tlw  loHim, 
hat  the  arrangement  of  the  parta  of  the  bead  and  body 
b  widely  different,  and  like  tbe  queen  be  is  fumi»he<l  with  eyo. 

Let  me  now  atu-ntpt  to  sboir  the  way  in  which  the  work  of  the 
termites  bean  upon  the  natnral  agrionlturo  aod  geology  of  tbe  tnp- 
ics.  Looking  at  tbe  quoition  from  the  large  point  of  view,  tbe  ptr 
eral  fact  to  be  noted  is,  that  the  noil  of  the  tropica  ia  En  a  tute  of  pF^ 
otnal  motion.  Instead  of  an  upper  cnist.  moistened  to  a  pasU  br 
the  antnmn  rains,  and  then  baked  hard  as  adamant  in  tbe  sun,  and  n 
under  soil,  hermetically  anled  from  the  air  and  light,  and  iunMfiUe 
to  all  tbe  natural  maiiurca  derircd  from  the  di.>compo«itioD  of  orguie 
matters — these  two  layers  being  eternally  fixed  in  their  relation  toont 
another — we  have  a  slow  and  continued  transference  of  the  Uytn  it- 
ways  taking  place.  Not  only  to  cover  tbcir  depredations,  but  todi^ 
poac  of  the  eartb  excavated  from  tlw  underground  gallerio*^  tbe  ttt' 
mites  are  constantly  traR!i{M>rting  the  deeper  and  exhausted  mQb  tothe 
■nrfaoe.  Tfaus  there  is,  so  to  speak,  a  constant  circulation  of  tartb  in 
tbe  tropics,  a  plowing  and  harrowing,  not  furrow  by  furrow  and  clod 
by  clod,  but  pellet  by  pellet  and  grain  by  grain. 

Borne  idea  of  tbe  extent  to  which  tho  underlying  eartb  of  tbe  tropi- 
cal forMta  ia  thus  brought  to  the  nurfaoe  will  bare  hvvn  galhtrwl  from 
thu  facta  already  deacribed  ;  but  no  one  who  bas  not  oeen  it  nith  lui 
own  eyes  can  appreciate  the  gigantic  magnitade  of  the  proc«aa. 
cosionally  one  sees  a  whole  trunk  or  branch,  and  sometimea  alnott 
entiri:>  tree,  SO  ewathod  in  rtMl  mud  tliat  the  bark  ia  almost  completely 
concealoil,  the  tree  looking  as  if  it  bad  been  taken  out  bodily  and 
dipped  in  some  cryslallixing  solution.  It  is  not  only  one  tree  here  and 
there  that  exhibits  the  work  of  the  white  ant,  but  in  many  plaeea  the 
wb<ito  forest  is  so  colored  with  dul!-roil  tunnels  and  patrhru  as  to  giTe 
a  distinct  tone  to  the  landscape — an  effrct  whii-li,  at  a  little  dtstaooei 
reminda  one  of  the  ahend-rol^  in  a  pine-forest  among  the  Alp*.  Some 
regions  aro  naturally  more  favorable  than  others  to  the  operatioon  of 
the  termites,  and  to  those  who  hare  only  seen  them  at  work  in  India 
or  in  tile  lower  dtstriots  of  jVfrica  this  Rlatemcnt  may  seem  an  exag- 
geration. Bnt  on  one  range  of  forcat-clad  hilU  on  the  great  plateav 
between  Ijike  Xyaaaa  and  Tanganyika  I  have  walked  for  miles  through 
treea,  every  one  of  which,  withont  exception,  was  rantificd,  more  or 
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WBITB  ANT:   A    THEORY. 

tuiuiela.  Tbfi  deratioa  of  tbia  locality  was  about  five  thoo-^ 
oand  feet  abov«  the  »ea,  and  the  dUtaooe  from  the  et|Uator  some  0*  ;' 
but  nowhere  else  have  I  .^een  a  spot  where  the  termites  were  so  com- 
pletely maslcrs  of  the  ddiiition  as  bcre.  If  it  it)  the  aiw  Itiat  in  tbeM> 
the  mo«t  elcvuu^  rcgionn  of  Central  Africa,  tbc  termite  oolunttiH  attui 
their  maximum  <Ieve]opmeat,  the  favt  i»  of  much  interest  in  coddco- 
tion  irith  the  geological  and  agricultural  function  which  they  seem  to 
aerre  ;  for  it  is  here  pretisely,  before  the  riycrs  have  gathered  volume, 
that  ftUuvium  is  most  wanting  ;  it  is  hero  that  the  tiny  beod-watora  of 
tbe>e  Nune  rivers  collect  tbc  vutb  for  ■nbsc()ucnt  dintribstion  oror  tfao 
dtMtant  plain*  and  coaata  ;  and,  though  tlic  white  ant  may  iucif  bare 
DO  power,  in  the  first  instance,  of  creating  soil,  as  a  denuding  and 
transponing  agent  ita  ministry  can  scarcely  be  exaggerated.  If  this 
ia  its  function  in  the  economy  of  Mature,  it  is  certainly  clear  that  die 
insect  to  which  thia  taslc  ii  assigned  is  planted  where,  of  all  places,  it 
can  mo«t  effectively  fulfill  the  end. 

The  direct  relation  of  (he  termitesi'  work  (o  ilcnadatioti  will  ittill 
fiirUier  appear,  if  we  try  to  imagine  the  effect  opon  these  accumula- 
tiona  of  earth-pellets  and  grains  of  an  ordinary  rainy  Koaiton.  For 
two  or  three  months  in  the  tropics,  though  intermittently,  the  Taina 
la«h  the  forests  and  soils  with  a  fury  such  as  we,  forttinately.  hare 
little  idea  of.  And  though  tlie  earth-works,  and  c«pccially  the  larger 
ant-hiUa,  have  marvelous  neaiaUng  propertieit,  they  arc  not  invulner- 
able, and  mu-it  ultimately  succumb  to  denuding  agents.  Tlie  tunnels, 
betnjf  only  required  for  a  temporary  purpose,  are  made  eubslantial 
eoongb  only  to  last  tbe  occasion.  And,  in  spite  of  the  nataral  glue 
which  cemontM  the  pcllct«  of  earth  together,  the  structure,  as  a  whole, 
after  ■  little  Kxponun*,  becomca  extremely  friable,  and  crumbles  to 
pieces  at  a  touch.  When  the  earth-tubes  crumble  into  dust  in  tb« 
summer  season,  the  debris  ia  soattered  over  the  country  by  the  wind, 
and  in  this  way  tends  to  increaao  and  refresh  the  soil.  Dnring  the 
tains,  again,  it  is  wacln-<l  into  the  rivulets  and  homo  away  to  fertilize 
with  new  alluvium  tbc  dixtant  ralUy^  or  carried  downward  to  the 
ocean,  where  along  the  coast-line  it  "  sows  the  dust  of  continenta  to 
be."  Herodotus,  with  equal  poetic  and  scientific  truth,  describes 
Egypt  a«  "the  gift  of  th«  Xilc."  Pwwbly  had  he  lived  to-day  be 
might  have  c-nrried  his  risinn  farther  bark  atil),  and  n-fcrrvd  fiomo  of 
)l  to  the  labont  of  the  linmhle  termites  in  the  forest  slopes  about 
I  Victoria  Nyawja, — Oood  Wctrdt. 
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THE  EARLY  STUDY   OF  PLANTS. 

Bt  ELIZA  A.  TOVHANR. 

r'tflTMCfaig  aiticU'H,  in  ]>rcviuuii  numWra  of  "Tbe  Populit 
Moatbly,"  entitled  "  An  Kxpcrinitiiit  in  Primary  £du» 
ttoD."  t>y  Ur.  llary  I'utnam- J  acobi,  ebe  maJcea  couruous  refert'iice  U 
mj  "  Fini  Uwfk  o(  BoUny,"  while  dimcntiiig  from  ccrUin  poinuot 
ita  nuUaoil.  Tbu  objecttona,  1  lltink,  indicate  a  partial  misondcntnt- 
ing  i>f  tbi»  uvtbod.  aod,  as  toniw  of  tbcm  bave  bc-cn  mRd«  before  ul 
as  1  bAV«  juM  raicBued  tbe  plan  of  mudy  lu  a  volumv  of  "  DcNcripttte 
Birtauy,"  ia  wbicb  tlte  matters  criticuwd  remain  unoboDgcd,  it  iwni 
dMinblfl  thM  tbe  erroneuuH  imprct^tuiia  should  be  conecled.  Thiii) 
dM  SMre  needful,  because  of  the  wei)>ht  of  Mrs.  Jacobi'e  aatlioritf  » 
what  mv]  be  called  human  science,  aix)  becatue  her  objections,  thoogb 
bnady  atabtd,  oome  as  mults  of  frc«h  study  tested  by  catefnl  aad  pro- 
loogad  ufMiiaMnt.  Ttiv  chiuf  poinu  she  makes  aix)  contaioed  b  tbe 
foUowLog  passage,  which  is  quotc<l  from  p«gc«  616  and  619  o(  tbe 
S^lomber  "  Moalhlj  "  : 

"  1  sappose  thai  most  persons  seriously  interested  in  edncsiioa  in 

MqHMlited  with  Uiss  Yoomana's  admirable  little  '  Kirst  Lcswo*  >> 

Bmadj,'  and  the  pU*  sbo  makes  for  this  science  as  a  typical  iDcsacst 

tmining  the  obeer%'tng  powers  of  children.     According  to  berplUi 

the  fint  object  studied  b  the  Icnf — and  the  pupil  is  brought  at  onc^ 

not  only  to  draw  the  leaf,  bat  to  fill  out  a  sehe<lulu  of  (le«eriptton  •( 

tL     Much  may  be  said  in  favor  of  this  method,  which  proceeds  (mo 

Lbe  siDi(ile  to  tbe  complex  form,  bnt  it  is  by  no  mcaos  tbe  only  pot- 

nblo  ooM ;  tbe  writing  part  of  tbe  scbome  iS|  moreover,  impottitill 

for  a  child  wbo  has  not  yel  Icamud  how  to  write     There  ti  anothv 

uuithud  which  cofuifU  in  seising  at  once  upon   tbe  most  stiilang 

aspact  of  tbe  subject,  and  which  shall  make  tbe  moat  ^'irid  inprtfr 

"-x-t  '-v')a  tbe  imagination.     Fur  this  purpose  tbe  leaf  is  tbe  lesA 

'■\<i  liower  the  moM.    Tbe  earliest  botanical  classifications  tn 

liwswii  uptfli  Um  eorolla,  and.  in  accordance  with  a  principle  already 

iiiuucLiUdt  *  ohtU  may  ofien  bcxt  approach  o  science  through  the 

.  tdaaa  that  attended  its  genesis.    Tlie  conditions  are  diffcnal 

Mr  '..:"..  who  retjoires  to  get  the  latest  restUu;  the  child's  ninJI 

^H  i.otv  fmm  these,  but  often  eingnlarly  near  to  the  concep- 

^K.  'ly  the  firgt  obscrren.   Again,  it  is  unnatural  to  enlrr 

^Bt  il  world  of  plants  by  the  ntudy  of  forms  and  outlioW 

^Bl  <   better  pursued  when  abstracted  from  all  other  cir 

^K(  ;i  models  of  pure  maitiemalical  figures.     But  with 

^Ht  '  w  idea — that  of  life,  of  change,  of  evolution.    It  i« 

^Hi  ^u  \nuMUidoas  idea  make  a  profound  impression  on  the 

^B/  ,  2wi^)MBWavi«M^<»>^v^^^^<>^**<:»x«lM*'otchiiigth( 
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continaouH  f|7x)w-th  of  d  plant  rrom  tbe  seed.  The  sltidy  of  li/e  te  a  Ettidy 
of  events,  of  dyiuunicii,  of  cutaiitro|>h<!«.  The  curli<T*t  obnerviition  pvr- 
ceiT«8  Ibe  extraordinary  influcnn;  of  lliv  surrounding  uivdium  Ujxin 
the  dewinies  of  the  living  orgaoiani.  It  is  not  difficult  to  surround 
theee  destjoiea  with  each  a  halo  of  ima^ation  as  shall  impress  on 
tbe  taiiKl  a  senttP  of  tbo  mvMery,  Raoctitj — I  mny  add,  the  neceasuy 
calamitiM  of  life — In-forc  it  Iioif  bevomv  alMorlHid  iii  tbe  eonsidoration 
of  living  pcntunalitiv-H." 

Tbe  first  statement  bcre  made  contains  an  error,  whicb,  though 
apparently  trivial,  involves  a  serious  misiindcrBtanding  of  the  plan  of 
Btndy  adopted  In  my  book.  Mrs.  Jacobi  says  that,  according  to  tbo 
method,  "the  fir«i  object  slndiod  m  tho  )v«f,  and  tbe  pupil  is  brought 
at  once,  oot  only  to  draw  the  leaf,"  etc  Tbia  ia  a  mist^tko.  I  have 
not  included  drawing  as  a  jian  of  the  exercise  in  tbe  study  of  leaves, 
have  purposelj  avoided  it,  and  have  ulwayH  iiisiMed  tbat  it  is  a  waste 
of  time  and  a  hindrance  to  the  object  I  bad  in  view.  Instead  of  facili- 
tating, it  impedes  the  work  of  observation,  llie  aim  is,  by  tbe  ob- 
MTvation  of  real  objcctft,  to  form  tbe  habit  of  intelligent  discrimina* 
tioR,  and  niuh  a  habit  can  only  bo  formt-d  by  numcrouN  aixl  repeated 
and  continued  menial  exoreiM-x,  whicb,  with  tbo  young  beginner,  should 
be  a«  simple  and  nneomplicaled  on  po»ibI&  The  method  ia  one  of 
■elf-instruction,  in  which  the  pupil  is  put  upon  a  eearfh  to  find  out 
things  for  hioiself,  and  he  has  to  inspect  a  great  number  of  ohjectii  to 
identify,  compare,  and  describe  tbeir  special  charactcn.  Plants  were 
cboaen  becauae  of  the  nlmo4rt  endless  detail  of  varying  «imotnr«  wbicli 
their  parts  present,  and  which  can  only  be  made  familiar  by  the  ex- 
ainination,  odDpariaon,  and  oontraM  of  a  great  many  of  tbem.  This 
fcvbids  the  delay  entailed  by  the  drawing  of  specimens,  and  to  inaist 
upon  the  practice  woiUd  defeat  tjie  method.  Tbe  pupil  could  not  draw 
one  Bpecimen  in  a  hundred  of  tboee  with  which  it  ia  iieceasary  that  he 
•botild  become  familiar. 

T]ie  idcji  tbat  the  parts  of  plants  mast  be  drawn  has  been  the  stum- 
bling-block of  teachers  in  using  my  books  from  tbe  outlet.  It  is  a  mode 
of  evading  out-of-door  work,  tbe  collection  of  multitudes  of  plants, 
and  their  direct  and  constant  obstTrvatiori  and  comjiarison.  Mere  book- 
science  is  now  condemned,  at  least  nominally,  even  in  tbe  schools ;  but 
in  place  of  it  wo  have  what  ia  no  better,  bUokboard  -  science  and 
t4W«ber*«  talk.  My  books  vr^re  made  simply  for  the  learner's  imme- 
diate um^  an  a  guide  in  tbe  direct  study  of  plants,  and  they  have  not  the 
altgbli-st  value  when  tided  in  any  other  way.  Yet  »omv  teacbcn  have 
wt  children  to  copy  their  illustrations  with  chalk  a]>on  ilio  blackboard, 
while  others  have  themselves  copied  tbem  for  their  classes,  tbe  books 
being  withheld  from  ibc  pupiln.  One  eminent  superintendent  of  edu- 
cation gravely  aasured  me  that  my  "  Fintt  Bonk  of  Itulany "  was  a 
book  for  teachers  and  not  for  pupils  ;  and,  in  exemplification  of  tliis 
idea,  I  know  an  instaace  of  a  largo  school  for  wbioh  one  bondred 
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oofMM  were  purchaseil,  bnt  in  which  the  eonipniB  of  the  book  wen 
doled  out  by  the  t«ai.-ltcr  from  tho  blaokboiLnl  Va  »  roi>in  full  of  papUh 
whtlv  ninety-nine  oopiM  of  tb«  pnrchaMd  volume  remiuned  nno|im(d 
in  tbe  cclUr  I  Tb«  raoat  invcUiraU!  obstacle  to  the  method  i»  ibc  p(^ 
vasiveneas  of  the  teacher  with  her  draviof;,  oral  instraction,  anil  Othfr 
•cbool-rooiu  processes.  Tbey  make  impossible  that  trAioing  In  self- 
imttrootioD  which  it  was  tho  primv  object  of  tho  t>ook  to  socnre. 

It)  the  plan  of  the  book,  leavci  wen  ohoeen  to  I>e^  study  with,  b 
order  tu  make  tbe  first  steps  easj  wid  effective.  Of  all  tbe  organs  of 
plaote,  learee  are  the  simplest  and  most  varied  in  elructare,  and  an 
moKt  readily  obtained  throughout  tbo  long<.-«t  jicriod  of  tlie  jetf. 
With  tbcM)  wo  ani  ablo  to  b<-gin  I'arly  the  work  of  self-«du<-ati«a, 
whkli  may  be  continued  along  a  course  of  inquiry  and  discovery  thil 
iaore«8es  in  diffieuhy  as  by  exercise  the  mind  increases  in  ability.  Ma 
JaooU  objects  to  this.  }>he  says,  "  For  the  purposes  of  the  bogtnna 
tim  loaf  is  the  least  oeeful,  the  flower  the  mosL"  Sbc  thinks  it  brtur 
"  to  sNzo  at  one*  tbe  most  striking  ai<]R-ot  of  the  tnbjM^t,  and  make  tin 
most  vivid  impression  npon  the  imagination  " — adding  that  *'tlle«a^ 
liest  cUssiflcationa  were  basud  u]>ftn  the  corolla,  and  a  )>er8on  may  ofta 
best  approach  a  science  through  tbe  scries  of  ideas  that  attcndtd  lu 
genesis."  Is  i(  the  flower  or  is  it  only  tbe  oorolla  that  Mrs.  JamW 
thinks  most  useful?  If  the  latter,  I  can  only  say  thatr  while  the  co- 
rolla la  tlie  simplest  element  of  the  flower,  it  is  less  simple  thaa  ibt 
leaf,  compared  with  whieh  its  forms  are  few,  and  not  readily  clsail- 
able  by  beginners.  If  she  means  the  entire  flower,  we  are  met  by  (h* 
fact  that  all  its  other  parts  are  complex,  and  often  so  small  as  to  re- 
quire tho  use  of  a  glats  in  studying  tlieir  furmH.  It  frirqucnlly  bap- 
pena  that  muck  stK-ngth  of  judgment  is  needed  in  fixing  thuir  bonods- 
rice  and  inti'qirctiog  the  appearances  Ibey  present.  Yet,  if  we  on  t« 
begin  with  tbe  flower,  it  is  this  complex  portion  of  the  plant  tbst  Mn. 
Jaoobi  would  offer  first  for  the  nnooltivatcd  attention  of  the  child, 
Tbe  flower  was  early  used  in  artificial  clossificMion,  and  it  is  true  that 
the  education  of  tho  individual  mnst  havo  a  general  correspondence 
with  tbe  evolution  of  tho  race,  but  tliis  |>ri»ciplo  can  hav<i  only  a  very 
partial  application  in  primary  education,  and  in  this  instance  its  appli- 
cation violates  an  important  lav  of  menial  development.  It  la  a  fun- 
damental principle  of  mental  growth  that  the  rclnti%'ely  simple  sod 
Cuy  shall  come  before  and  lead  on  to  the  relatively  complex  and  diC- 
cult,  and  to  contravene  this  law  is  ocarUinly  bad  education.  Nor  csd 
I  see  bow  the  «howinc«M  of  flowers  oan  in  any  degree  compensate  for 
'  this  total  inversion  of  mi-ntal  processes.  The  scBsaous  int«r«st  b 
flowers  is  trivial  in  comparison  with  tho  di-cjier  intellcctnal  interest  of 
the  child,  when  discovering  for  bimMcIf  the  features  of  plants,  and  the 
resemblances  of  various  pnru  by  wfaieb  relations  and  aflinities  are  de- 
termined.    I  have  fonnd  in  a  long  experience  with  children  that  ibc 
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Honty,  th«  plouure,  and  even  the  picitement  tk«t  oomo  from  a  con- 
cted  coitrxG  of  obseryatioiia  upou  »iiiipte  leavea  are  all-«ufficleiit  M  a 
malg.i  to  coutinacd  effort,  aud  the  concurrent  testimony  of  able 
lehen  wbo  Imvo  practiced  the  method  nbnnditntljr  justifies  ray  own 
inlla. 

ThU  objecttOD,  that  I  begin  with  Icavre  in  the  itudj  of  plants,  baa 

CI)  often  made  before.     Of  course,  tlieru  nay  be  Tarions  points  of 

pproaeli  to  the  sabject  j  but  I  had  to  adopt  ono,  and  I  choae  that 

icb  i^  nnqaestionablf  most  favorable  for  beginning  ihu  woric  of 

!-uiHt ruction.  None  of  the  objections  that  I  have  seen  liaTe  any 
against  the  proved  advantage  of  the  plan  pursued. 

la  further  critioiam  of  the  meUiod  Sirs.  Jsoobi  says,  "Again,  it  is 

natural  to  enter  upon  the  boauUful  world  of  planU  by  th«  study 

forma  and  outlines — which  \»  ranch  better  pursued  when  abattmotcd 

m  all  other  oircumstanees,  as  in  models  of  pure  mathematical  fig- 

a."    I  am  at  a  loss  to  understand  this.     Docs  Mrs.  Jacobi  regard 

le  aa  attemjtting  to  tuuih  geometry  by  the  forma  and  outlines  of 

ivea?    I  certainly  have  nuule  no  other  uiie  of  forms  and  outlines 

remiltrt  from  the  inevitable  relations  of  the  Tnind  to  its  enviroo- 

mt.     Furro.t  and  outlines  are  properties  by  which  objects  are  known. 

e  properlios  of  bodies  revealed  to  us  through  ai-nution  are   nwed 

the  child  in  the  study  of  plants  in  exactly  the  same  way  that  they 

9  earlier  used  in  tbe  study  of  household  and  all  familiar  object*. 

10  only  diffcranco  is  that,  in  deKCriptiro  botany,  these  observMions 
i  made  with  more  preelsion,  have  a  logical  unity,  and  a  conscious 
irpoae.  I  am  the  more  puzxled  to  understand  in  what  the  unnatural* 
Hs  of  the  study  of  forma  and  outlines  of  loavefl  conMsts,  bi-cansc  5f  n*. 
4»bi  tells  us  (p.  472)  that, "  beftve  the  child  baa  a  dearly  intellectual 
e  on  any  other  subjects,  it  attains  a  very  definite  power  to  distin- 
liafa  the  square,  the  oval,  tlio  spiral."  If  this  be  true,  bow  can  tbe 
B(]y  of  forms  of  any  objcota  bo  oonsiderMl  unnatural  ?  If,  as  she 
latoi,  a  child  may  describe  bits  of  cake  a^  s<)nares  and  cubes,  "  make 

Ugooa  aud  octagons  with  knife  and  fork,"  eharacteriiEe  onions  as 
Alates,"  witbont  being  nnnatural,  why  doc»  she  become  so  when 
e  deooribes  leaves  as  round,  oval,  oblong,  etc,  a«  the  case  may  bo? 

But  perhaps  Mrs.  Jacobi  means  that  "  it  U  unnatural  to  enter  upon 
c  beautiful  world  of  plniits  by  the  study  of  forms  and  onlliiicn,"  be- 
tiae  the  most  beautiful  and  attrariive  part«  sbould  receive  atlentton 
St.  This  might  accord  with  the  dictates  of  Kst]>ctic  feeling,  but  there 
no  reason  why  it  should  be  regarded  aa  e>pec!alir  the  natural  way. 
!»  truth  is,  thia  point  has  been  settled  by  the  hintory  of  Ixitanieal 
i^tboH.  '{"bo  Hovrer,  the  most  conspicuous  and  beaolifnl  part,  was  for 
ong  time  taken  alone  as  the  bnsiit  of  a  classilicatioa  wbiob  depended 
on  the  number  and  mode  of  arrungomcnt  of  its  essential  organs,  to 

neglect  of  the  remaioiog  plant-charactcn ;  but  that  i*  now  woog- 
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nii«d  H  lb«  art^/Uiat  arst^ro.     Afterward  the  Sower  wiu 
from  iu  Raprcnucy,  and  all  tbe  cbiu-actera  of  pUnu,  of  wbiohQ 
and  oulliuM  are  leading  ones,  were  taken  into  account  Ui 
litem,  and  thia  ifl  named  the  naturat  tiystoni.    1  sfaoald  ratber  i 
lo  make  a  fanciful  idva  [ircdoniinaiil  in  a  raeUiod  of  Btadf  ia  i 
ral,  while  tlK^  truly  natunl  method  ia  thai  whioh  eunforrna  to  I 
quiremcntd  of  thv  mind  and  tbe  prognsa  of  the  aoienoc  to  bt  i 
and  which  will  therefore  lead  to  tbe  best  acqaainuini-4  with  tW  i 
gf  nature. 


Again,  after  objecting  to  tbe  early  etody  of  ]>lant«  in  tlietr 
eimplifiod  fonns  by  children,  Mra.  Jacobi   says :  "  But  wilb 
coniM  a  iww  idea — that  of  life,  of  change,  of  evolution.     It  Ufii 
that  ihMe  trvrnfuduuti  tdeaa  make  a  {trofoiind  im{>rcKsion  on  iha 
mind ;  aad  this  im|>reK«ton  may  be  best  aecttred  by  watching 
tiuDoua  growth  of  a  plant  from  tbe  H«d."     I  oonfees  to  baring 
tbia  pMaage  with  no  little  Hur[iriNe.     It  may  be  well  at  times  Ui  (trifa 
out    from    the  beaten  track,  and  take  independent  Tirwn,  b«t  MM 
things  are,  nerertbeleM,  eatablished.     Mrs.  Jacob!  bere  ignera  Lbt 
latest  progress  iu  tbe  methods  of  botanical  study  for  mimli  oE  ill 
gradve.     Tbe  plan  of  beginning  the  Etndy  uf  tlic  vegetable  kJnfdcA 
by  ininiries  concerning  life-procesec-s  in  now  diacw^diied  ami  abw- 
doned  by  the  best  botanical  authors  and  teacbera.    It  is  the  old  metlioi 
of  studying  physiological  botany  before  deecriptive  bolsny,  or  iIm 
inner  myi>1crieK  of  plant  organ iiation  before  the  external  charaolcfl 
and  relations  of  plan t-stnictu res  by  which  they  are  known  anddtft 
ficd.     Id  his  botauical  text-book,  published  more  than  forty  f 
Professor  Gray  began  with  the  idea  of  life  and  growth,  hot, 
Series  of  botanical  teit-books  he  is  now  preparing,  the  first  volume 
devoted  to  tlie  study  of  tbe  external  asi)cet8  of  plants.     He 
that  this  should  come  fir«t,  raying.  "  It  will  furnish  tbe  newdful 
niion  to  those  who  proceed  to  the  Mady  of  vcgotuble  phyui 
and  an,itomy."    The  rcwons  for  adopting  t>iln  onier  are  coneloni* 
bnt  they  arc  *Irongc«t  in  the  case  of  l)C(iinnct«  ;  and  yet  Jim.  J»m|J 
adopts  tJic  old  plan  condemned  by  experience,  in  the  case  of  «  obiB 
five  years  old.    If  there  is  any  truth  in  mental  science,  or  any  tsIb 
in  the  experience  of  practical  teacher*,  there  is  in  childhood  a  ipedl 
intellectual  titncM  forncr|iiiring  a  knowledge  of  the  external  ebaraCM 
of  organisms,  and  an  unGtncMi  for  graaping  and  conijtrehcading  (bl 
obMeure  and  difBoull  o|>eration«  of  life  as  manifested  by  ihew  org»» 
iums.     Nor  can  the  reason  which  Mr*,  Jaenbt  offere  for  tlM  coal 
taken  be  for  a  moment  accepted  as  sound.     She  would  iutrodoce  s  111 
tie  child  to  the  study  of  plants  through  the  grmnd  gateway  ot  tioh 
tion,  to  impress  it  at  the  start  with  the  tremcndoua  ooiiceptKn  ■ 
unfolding  life.     It  is  proper,  and  I  have  reconunetided  it  Id  my  I 
book  for  beginners,  to  midm  tbe  germination  of  aoudB  an  expcrid 
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exercbc  in  obtcrvMioo  ;  and  tliis  ts  a«  far  u  tliv  javonilo  capacity  can 
go.  It  ifl  DcitUer  titling  nor  poa«ib)e  that  tremcndoaa  ideaa  should 
make  a  pn^found  imptMsion  ufion  a  child's  va'mA,  It  has  no  capabil- 
ity either  !■>  appreoiale  or  to  rcooive  titem.  Sava^s  arc  incapable  of 
wonder;  they  do  not  know  enough  to  wonder.  Said  I'rofesror  Grove, 
in  his  a<tdrcwi  Wfore  the  Uritisb  iVssociation  at  NotUiighain,  "l(  tho 
primitivi!  inhitbitautK  of  Uritiun  coold  emcrgo  and  bcliold  tin;  woitdcr- 
fnl  triumiibn  of  art  and  svicnco  in  uur  i-ivillxation,  it  ia  doubtful  if 
thi-'y  would  know  enough  to  be  iuioni»hvd."  And  so  with  children. 
Wti  may  teach  them  to  uy  of  the  Stan,  "  Uow  I  wonder  what  you 
are  ! "  but  they  do  not  teonder  in  the  least.  Only  miuda  highly  culti- 
vated and  widely  informed  are  capable  of  appreciating  the  tremendous 
i<tea  of  evolution  «o  aa  to  bo  deeply  impressed  I>y  it.  Wa  aro  not 
lo  BDppose,  because  the  yoang  readily  ac<]nire  terms  and  phrases,  and 
seem  in  a  way  to  understand  them,  that  they  are  therefore  in  poases- 
mon  of  their  real  and  full  meaoinjp*.  There  are  stages  in  the  process 
of  aflsimilatjng  ideas  which  tlie  pupil  reaches  one  after  another  in  the 
slow  oonrse  of  mental  unfolding.  Before  the  period  of  ita  formal  edu- 
cation, in  the  natnral  derelopment  of  miud,  the  child  never  leaps  for- 
ward into  the  complex  and  difBcult,  but  insensibly  grows  Into  greater 
and  greater  utrcngth  tlimogh  its  spontaneous  interest  in  simple  things. 
Iliis  in  the  nafcMt  counie  to  follow,  bocaun  we  ara  hero  on  the  solid 
und  of  Nature'*  own  method. 


ON  THE  SOLAU  CORONA* 

Bt  Wn-UAM  ntJGGINB,  P.B.S. 

IF  it  were  nanal  to  prefix  a  motto  to  these  evening  dbcouries,  I  might 
have  ^ected  snch  wonls  as  "Seeing  the  Invisible,"  for  1  have  to 
describe  a  method  of  investigation  by  which  what  is  nsoally  un^eable 
may  Iiecomo  revealed.  We  live  at  tbe  bottom  of  a  deep  ocean  of  air, 
and  therefore  every  object  uut«ide  the  earth  can  be  seen  by  a»  only 
as  it  louks  when  viewed  tbruugh  this  great  depth  of  air.  ProfeMor 
Longley  has  shown  recently  tliat  tbe  air  mara,  eolora,  diatorta,  and 
therefore  mislrauls  and  cheats  us  to  an  extent  much  greater  than  was 
enpposed.  [^ogley  consider  that  tbe  light  and  heal  absorbed  and 
Bcnttereil  by  tb<t  air  and  the  pariieles  of  matter  floating  in  it  amount 
to  no  Iw*  ihan  forty  per  cent  of  the  light  falling  upon  iu  In  oonce- 
c]u<>uec  of  this  want  of  transparency  and  of  the  pretence  of  finely 
Mdlvided  matter  always  more  or  len  snspended  in  it,  the  air,  when  the 
^Bau  ahincM  upon  it,  becomes  itself  a  source  of  light.     Thisllluaiinat«d 

^H      *  A  Immm  dttlTonJ  at  ili«  Rot*I  Ineltlatian  of  Great  Briuin,  Pridiij  OTCriog.  Ttlb- 
Bna>7  SO,  less. 
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kcrial  ocean  ihmomotUj  oooceala  from  ua  hf  ovcqwirvring  tbi 
sources  of  light  lets  biillimnt  than  itaelf  whicb  xrv  in  the  luwvi 
jond.  From  tbia  cause  the  Man  ar«  tDvisible  at  middsj.  This 
mlaated  »r  aIso  conceals  from  us  curtain  surroandings  and  a|i[ 
of  theann,  which  bvoomo  vJHihlu  on  tliu  very  raro  occsuona  w! 
moon  coming  bctwuoj)  ha  and  (he  suo  cut*  off  tb«  sun's  li^fal 
the  air  wbera  the  ecti|<is>t:  is  total,  and  au  allows  the  obaerrer  to  Metb^ 
■nrrouudings  of  the  aun  through  tfao  oooe  of  aniUnminated  air  m\AA 
ia  in  tJtadovr.  It  is  only  wh«n  the  atrial  cartain  of  light  is  thtii>  wUt 
drawn  that  we  can  become  ep«ctatora  of  what  \*  taking  plac«  on  tbi 
stage  boyoud.  The  m&gitilic«nt  scene  never  lasts  more  than  a  fe* 
minute*,  for  the  moon  pBMefl  and  the  cnruia  of  light  is  again  befon 
OA.  On  an  avoragi\  odoo  in  two  years  this  curtain  of  bght  is  liful 
for  from  three  to  sis  minutes.  I  neod  not  say  how  difficult  it  it 
these  glimpsca  at  long  iDlorTtds  ercn  to  gucw  at  (he  plot  of  the 
which  ia  being  played  out  alwut  the  sun. 

The  purpose  of  thia  discourse  ia  to  describe  a  method  by  wbicb  it 
is  possible  to  overcome  the  barrier  prevented  to  our  view  by  the  brigU 
•creen  of  air,  and  so  watch  from  day  to  day  the  changing  sceiiw  (A- 
ing  place  behind  it  in  tiio  suu's  aurrountlings. 

The  object  of  our  quest  is  to  be  found  in  the  glory  of  taditat 
beams  and  bright  streamers  intersected  by  darker  rifts  which  appsV 
about  the  sun  at  a  total  solar  eclipee.    The  corona  possesses  a  ttntf- 
nre  of  great  complexity,  which  is  the  more  puaxling  in  its  intcieilc 
arrnngc>m«>nt  because,  though  we  seem  to  have  a  flat  surface  before  u, 
it  vniiits  really  in  tliree  diiucnKiuiiv.     If  we  were  ilwcllers  in  Flulaol 
and  the  oorona  were  a  sort  of  glorified  catheriQc-wlicvl,  tlie  task  U 
interpretation  would  seem  lees  difficult.     Bat,  as  we  are  lookiDg 
object  having  thickness  as  well  as  extension,  the  forms  seen 
oorona  must  appear  to  as  more  or  lc«8  moJitied  by  the  effect  of 
spective.    This  considcrstion  tells  us  also  that  the  intrinsic  farigbtiKM 
of  the  oorona  toward  the  sun's  limb  is  much  less  than  its  apparent 
brightnesa  aa  won  by  us,  of  which  no  incouiudcrablc  part  must  be  dot ; 
to  the  greater  extent  of  oorona  in  the  lino  of  sight  as  tbe  nm  is  tp*;, 
proached.  Thecoroaa  unde^^oes  great  and  probably  eontiaual  dtiDgc^| 
as  tile  same  coronal  forms  are  not  present  at  different  eolipaeiL  \ 

The  attcmpu  which  have  been  made  from  time  to  time  to  wo  llu 
corona  without  an  eclipee  have  been  based  mainly  upon  tbe  hope  tbst 
if  the  eye  were  protected  from  the  intense  direct  light  of  the  sun,  snd 
from  all  light  other  than  that  from  the  sky  immediately  ahoat  ibe*! 
sun,  then  the  eye  might  become  snflloiontly  senaitivo  to  peresivs  the 
corona.  Tbe«o  attempts  have  fiiiled  because  it  was  not  posBiUe  W 
place  the  artificial  screen  where  the  moon  comes,  ontside  our  atnxe- 
phere.  and  so  keep  in  shadow  tbe  part  of  tbe  air  throagh  which  tbs 
observer  looks.  The  latest  attempts  have  been  made  by  ProfMwr 
Laoglev  at  Mount  Whitney,  and  Dr.  Copeland,  asairtwt  te  h«i 
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wfonl,   on  ihe  An<]n.    ProfMwor  I.Angley  say*,  "I  hare  Irie 
al  methods   aoder  the  moot   favorable  oircum^tances,  but  withl 
non-success."    I>r.  C«pel&nd  observed  at  Pnno,  at  a  tiei^fat  of 
feet.     Ho  f*ji,  "  It  ought  to  be  mentioned  that  the  appear-j 
s  produced  by  il»:  illuminated  atmoephero  were  often  of  tlic  most^ 
taliring  description,  giTiug  again  mid  again  tk«  imprcwion  that 
eltorta  were  about  to  be  crowned  with  success." 
Then  are  occasions  on  wbicb  the  existence  of  tbe  brighter  part  of 
corona  near  the  nun's  limb  can  he  detected  witbont  an  ecltpee. 

brigbtneu  of  the  ttky  near  llic  Fun's  limb  is  due  to  two  distinct 
Eors,  the  atr^glnro  and  the  corona  behind  it,  which  I^[.  JanMOOl 
riden  to  be  brighter  than  the  full  moon.  Wlivn  Venuv  comes 
we«n  UH  and  the  sun,  it  ia  obTious  that  the  planet,  aa  it  approaches 
ann,  comes  in  before  the  corona,  and  shuts  off  the  light  which  in 
I  to  it.  To  the  observer  the  sky  at  the  place  where  the  planet  is 
lears  darker  than  iho  ailjoining  parts,  that  is  to  say,  the  withdrawal 
tho  coronal  light  from  behind  has  made  a  ocnntile  diminution  in 
brigfatncHs  of  the  sky.  It  follows  that  tlw  part  of  the  sky  behind 
eh  the  corona  ia  situated  most  he  brighter  in  a  small  degree  than 
adjoining  parts,  and  it  wonld  perhaps  not  be  too  much  to  my  that 
«orDoa  would  always  b«  vinble  when  the  sky  is  clear,  if  onrcyes 
w  more  Bciiditive  to  nnall  differences  of  illumination  of  adjacent 
IS.  My  friend  Mr.  John  Brett,  A.  -R,  A.,  tells  mc  that  he  is  able  to , 
the  corona  in  a  telescope  of  low  power. 
Tlio  spectroscopic  method  by  which  the  prominenees  can  he 

hecanse  a  part  only  of  the  coronal  light  is  resolved  hy  the  pr 
>  bright  lino*,  and  of  these  lines  no  one  is  sufficiently  bright  and 
rxlcnstvc  with  the  corona  to  enable  ns  to  see  the  corona  by  its 
It,  as  the  prominences  may  be  wen  by  the  red,  the  bine,  or  the  green 
t  of  hydrogen. 

The  rorona  sends  to  ns  light  of  three  kinds :  1.  Light  which  the 
nn  resolves  into  bright  lines,  which  has  been  emitted  by  lamuioas 
3.  Light  which  gives  a  continuous  spectrum,  which  has  come 
m  incandescent  liijuid  or  solid  matter,     a.  Reflected  Ennlighl,  which 
JansMrn  considers  to  form  the  fuiidament.-tl  p:irt  of  the  coronal  light^j 
The  problem  to  be  solved  was  how  to  disentangle  the  coronal  ligbf 
in  the  air-glare  mixed  up  with  it,  or  in  other  words  how  to  give  auch 
advantage  to  the  coronnl  light  that  it  might  hold  its  own  sufHciently 
oar  eye*  to  dintingwish  tlie  cor^vna  frcm  the  bright  sky. 
When  the  report  reached  this  conntrj-  in  the  summer  of  1^2  that 
itographa  of  the  spectrum  of  the  corona  taken  daring  the  eclipse  in 
|rpt  showed  that  the  coronal  light  seen  from  the  earth  as  a  whole 
trong  in  the  violet  region,  it  seemed  to  me  probable  that  if  by  som(J 
Lhod  of  selective  absorption  this  kind  of  light  were  isolated,  then  < 
ni  Ticwed  by  this  kind  of  light  alone  the  corona  might  be  at  a  snffi- 
it  Advantage  relatively  to  the  air-glare  to  become  viuble-    Though 


7sa  THE  POPULAR  SCIEXCS  MOXTHLT. 

thu  light  f&IU  wiiliin  llui  ran^  of  vii«tou,  tbc  eye  is  Icbh  a«iut(iT»ti 
flOuU  fliffervnc«s  of  illaminatton  ne&r  lliis  limit  of  its  power.  "Dk 
oontideratjoo  antl  Bom«  otbere  led  nw  to  look  to  pbotography  fot  iU, 
for  it  ia  poanU*  byc«rtsin  t«cbDical  mutbod*  to  accfioiaate  tbeet- 
uvtao  ■aoritiywi  of  ft  pbotOigraiiUia  plutv  for  miiinto  diflfcn-aoMd 
iUnmiaalioii.  [A  cftrdboud,  on  whidi  ft  ooronft  had  bt^m  ptin 
M)  thin  ft  wub  of  Cbioese  white  that  it  was  invisible  to  thu  im 
had  bvra  pbobograpbed.  Th«  photograph  thrown  upon  ibe 
•hawed  the  ooroaft  plMoly.]  liits  cardboard  represents  the 
ihioipi  ia  th«  akj  about  tbo  Hon.  Tito  patnu-d  corona  is  brighter 
the  cardboard,  bat  our  oym  arc  too  dull  to  neo  iL  Id  like  imtnatTilie 
pan  9t  tfae  ikj  MV  th(>  sun  v\\\:k  ihurc  is  a  background  uf  euroot  is 
bcighf  ibaa  tb«  adjuioiiig  parts  wlicre  tbera  is  no  corona  betiiot!, 
bat  aoc  IB  ft  degree  sufllci«nlly  great  for  our  eyes  to  detect  the  di(- 
far«Da& 

A  pboteKisphio  plaM  po«set»cs  another  and  enormous  advaouge 
ovar  the  eya,  in  that  it  U  able  to  f  omiBb  a  permanent  r«eord  of  the  mod 
eumplsx  (una*  from  an  iMtantanoona  expo«ur«. 

Ill  ay  Mrlier  experiment*  the  neceaMry  isolation  of  violet  lifflit 
waa  nhrainnrf  by  talerpoeing  ft  screen  of  colored  glasa  or  a  cell  coDliin- 
iog  pnMarir  pcnuagaiiate.  The  possible  coming  of  false  ligUt  opjn  , 
iha  Muitiva  ptaU  from  the  glass  sides  of  tho  coll,  as  well  u  t^H 
yaetpililiiia  due  to  tJie  decomposition  of  tho  potaxi>ic  pcnnangaH^ 
nnder  the  sun's  light,  led  mo  to  acek  to  obtain  the  neci-^sary  light-stlM-  , 
tiOB  ia  the  film  itself.  CuptAin  Abney  had  shown  that  argentic  bco- 1 
nill^  MM^de,  and  chloride,  differ  greatly  in  the  kind  of  light  to  wbcli  > 
tltay  are  moot  sensitive,  llie  chloride  is  most  strongly  aSectcd  br  l 
vwlal  li^t  from  A  to  a  liule  beyond  K.  It  was  found  poaiible  bf  ' 
■aakag  tne  of  this  selective  action  of  argentic  chloride  to  do  aviy  ■ 
with  aa  aheorptive  medium.  To  prevent  n^flccted  light,  the  batt  o(J 
Uke  plate  waa  covered  with  asphallum  vami&h,  and  f  retjuently  a  snall^ 
■MKal  disk  a  tittle  larger  than  the  sun's  image  was  interposed  in  fronV 
of  the  plate  to  cut  off  the  sun's  direct  light.  f 

llie  next  consideration  was  as  to  the  optical  moans  by  which  aflll 
Inage  of  the  snn,  as  free  as  possible  from  imperfections  of  any  kiu<lf' 
«Oiild  ba  formed  upon  the  pinte.  For  ecvcnl  obvionn  reasons  the  net 
of  lenaca  wan  given  up.  and  1  turned  to  reflection  from  n  mirror  oA 
s|MMaltiai  metftl.  My  tml  ex]>cr)mentfl  were  made  with  a  Xewtoniw 
(vleacopu  by  i^rl.  With  this  instmment,  dnriog  the  snrouer  of  188SJ 
ahwat  twenty  plates  were  taken  on  different  days,  in  all  of  which  ceroid 
mJ  forms  art  to  be  srcn  about  the  sun's  image.  After  a  very  cntictt 
axaminittioa  of  lh«M  plates,  in  which  I  wna  greatly  helped  by  tbo  kin^ 
ftniilnnce  of  Profeuor  Slokca  and  Captain  Abney,  there  seemed 
good  ground  to  hope  that  tho  corona  had  really  been  obtained 
platea.  [One  of  those  negatives,  obtained  in  August,  1863r  ww 
upua  the  sorvea.J 
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III  the  spring  of  Uio  following  >'<>:"-,  l^SS,  tbe  attack  upon  t]i«  co- 
rona ira«  carried  on  with  a  more  suilabk  apparatus,  llw  MUoes  LasseU 
wore  kiud  enough  to  lend  rac  a  seTen-foot  Xewtonian  tplcscop*  made 
bf  nir.  lisssell,  n-litcli  posseascfl  groat  perfection  of  figure  and  ri'taini 
Blitl  its  fioc  polish.  For  lh«  purpose  of  avoiding  Uiv  dinad  vantage  of  a 
second  ri'flriTlion  from  (Ik*  xtniLlI  mirror,  and  also  of  reducing  tbo  apcr* 
tun^  to  thn'!ir  ami  %  h»lf  incbcx,  vrliicli  gives  a  raore  manageable  amoimt 
of  light,  I  adopted  the  arrangemeat  of  the  in#tram«Dt  which  ie  Bbown 

the  following  woodcut : 


Brhe 


K 
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Th«  speculum  b  remaina  in  its  place  at  the  end  of  tbo  tube  a,  a, 
by  which  Ute  mechanical  inconvenience  of  tilting  the  spectdum  with- 
in the  tube  as  in  the  ordinarj  form  of  the  llerechelian  telescope  is 
avoidci]. 

The  small  plani>  speculum  and  the  arm  earryiug  it  wcro  removed, 
open  end  of  the  tnbe  is  fitted  with  a  midMgany  crover.  In  this 
cover  at  one  side  is  a  circolar  bole,^,  three  and  a  quarter  inches  diame- 
ter, for  ibo  light  to  enter ;  below  is  a  similar  bole  over  wbicb  is  fitted 
a  framework  to  receive  the  "  backs  "  conlaintng  the  photographic  plates, 
and  also  la  recirive  a  frame  with  finc-gniund  giant  for  putting  tlic 
apparatuM  into  position.     Iminediatoly  beluw,  toward  tlie  fptrculuiu,  is 

xed  a  Gutter  witli  an  opening  of  adjustable  width,  which  can  be 
made  to  paM  acroM  more  or  less  rapidly  by  the  use  of  India-rubber 
bands  of  different  degrees  of  strvnglb.  In  front  of  the  opening  y  is 
fixed  a  lube,  <!,  sts  feet  long,  fitted  with  diaphragms,  to  restrict  as  far  as 
poNsiblu  till!  light  which  eDtcre  the  telescope  to  tluit  which  comes  from 
the  sun  and  the  sky  immediately  around  iu  Tlic  telcscopc-tnbe  a,  a, 
ia  also  fitted  with  diaphragms,  which  are  not  shown  in  the  diagram, 
to  keep  from  the  plate  all  light,  eicept  that  coming  directly  from  tlw 

peciilum.  It  is  obvions  that,  when  the  sun's  light  entering  the  tube 
»t_f  falls  npon  the  central  part  of  the  spcculnm,  the  image  of  the  sun 
will  be  formed  in  the  middle  of  the  second  opening  at  ri,  about  two 
inches  from  llit-  position  it  would  l^ke  if  ihc  tube  wcro  directed  axialiy 
to  the  sun.  'I'be  exquisite  definition  of  the  photographic  images  of 
the  san  shows,  as  was  to  be  expected,  that  this  small  deviation  from 
the  axial  direction,  two  inches  in  seven  feet,  does  iwt  affect  sensibly 
the  performance  of  the  mirror.  The  whole  apparatus  is  firmly  strapped 
on  to  the  refractor  of  the  equatorial  in  my  observatory,  and  carried 

ith  it  by  the  clock-motion. 


firtl- 


I  CX.4A  3CIBA'C£  MOSTBLY. 

,    ..  --x   Um  «|ifnnU«s  »Terf  MtufaeCofy.    Tke|ib»- 
imagu  •bmrply  dvBnpd  ;  «T«t  nnUl  fpoUm 
[-W  Iram  eloiuli,  bat  prcAwiU  a  vbiif  tplNV- 
.jil  uf  KSllered  li^l,  tbe  mo's  image  ^  nfl 
...arkirruund  of  Ultuniiiated  iky,  wHlicat  it; 
itcuituujiia  immediately  about  it.     ItMoalyvkk 
-ar  anil  bluti  m  color  tbat  coronal  appcwuM 
>  lUi  mura  or  len  distinctness.     [Sevenl  Mgadra 
.iiuwir  of  1663  were  ttliown  on  the  ecreeo.]    la  m 
a  iliamiaation  of  tlic  xky  where  tberv  iskkMk- 
I  Lfhl  M  too  BDialt  to  permit  ttie  pbotograplw  aUcl 
u>  be  otherwise  than  very  faint.     A  amall  \aattK 
:<TDJopmaiil,  cniwca  it  to  be  lost  in  ibe  Btraog]^ 
li«  air^Iarc    For  tbin  rrniion,  the  D^attitM 
.   (-arvfully  amtngeil  ill u m in u lion.     Tlwy  an 
iiUpUni  for  projection  on  a  screen.     [A  negatiTc  ubn 
.  •liowcd  a  well-defined  image  of  tbe  hid,  vitk  skd- 
^ifiuadingof  air-glare,  bat  without  any  indicstioorf 
;ii«  case  of  ilw  otber  ncgativeH  cxliibited,  which  vm 
i  day«.  an  appearance,  very  coronal  in  ditracter,  wu 
. :  the  sun.] 

'  tba  conxta  was  photographed  during  a  tolal 

-ad  by  Ueesra.  Lawrence  and  Woods,    This 

oattsd  a  good  opponunity  of  vnbjecting  the  neir  metbod  to 

-aiBoly,  by  making  it  poiwiblo  to  compare  tbe  pbaC»- 

i^agctaad,  where  there  was  no  cclip»e.  with  thocc  lakto 

.lid  of  the  undoubtedly  troe  corona  daring  tb«  CcUfMK 

iJm  acUpcc  the  weather  was  bad  in  tbi»  country,  bat 

:«kaB  hifon  ihc  «clip«c,  and  others  taken  later  on.    TbiH 

-icad  in  the  hands  of  Mr.  Wesley,  who  had  had  ptat ' 

luJcin^  drawings  from  tbe  photognphK  taken  duiing  ' 

!««■..     Mr.  Wesley  drew  from  the  plates  befon  he  bad  uy  ;, 

<    -I   the  r«fialts  obtained  at  Caroline  Island,  and  he  vti< 

I  .'.>  wilfaont  bias  in  the  drawings  which  he  made  (muj 

'uvi^apha  of  Mr.  Wesley's  drawings  were  projected  mI^H 

'Jmo  a  copy  of  tbe  Caroline  Island  eclipse  pho(of[i^B| 

.  ^sMKablanee  was  unmiatalcable,  but  tb«  identity  of  the- 

ipaphed  in  England  and  at  Caroline  Island  was  pUetdt 

-•A  by  a  rvmarkably  formed  rift  on  the  east  of  the  norlh^ 

Mfc    This  rift,  slightly  modified  in  form,  vsa  to  be  seen 

«^  abont  a  solar  rotation  period  before  the  eclipse,  and^ 

-im  taJtsn  aboat  the  lume  time  after  tbe  eclipse.     The  gen' 

I «( this  great  rift  certainly  extended  orer  some  month^') 

•.tnnMCiea  ie  giren  as  to  whether  the  oorona  rotates  with  ihl 

^)w  tines  at  which  the  plates  were  taken,  one  abont 

,  K>»  Mtexm  and  the  other  a  rotation  period  after  the  eelipsl 


'* 


Oy  TBE  SOLAR   COROXA. 


761 


obvious  lh«  rift  might  have  goii«  rouni]  with  tbo  nan,  but  tbcro  i« 
I  positivu  i;vidi.'nr«  on  this  point.*] 

Afl  Uic  compartsoD  of  the  Kbglish  ]>lat«fl  with  those  taken  at  Caroline 

danil  pomtsjes  sreat  interest,  1  tliink  it  well  t«  put  on  record  here  a  let- 

•  written  by  Mr.  Lawrence  to  Profesuor  Sloke«,  dnled  Sept.  14, 1883  ; 

"  Dr.  lIugginB  callei)  upon  Mr.  Wood«  thin  morning  nnil  iihowed  us 

drawingfl  Mr.  Wesley  haK  made  oi  fain  c-oronaH.  He  told  us  that 
be  particulariy  did  not  wixh  to  ice  our  negalivGR,  but  that  he  would 
like  Qfl  to  compare  tiis  rOMnlui  with  ouni.  We  did  mo,  and  found  that 
Bonie  of  the  strongly  marked  detail.t  could  be  made  out  on  hiH  dntwingi, 
a  rift  near  the  north  pole  being  especially  noticeable  ;  thin  was  in  a. 
photograph  taken  on  April  3d,  in  which  the  detail  of  the  northern 
hfitnlsplKTc  i»  best  «bowD,  while  the  detail  of  our  aouthem  hemiHphcro 
moat  resombles  the  photograph  taken  on  June  Cth  ;  in  fact,  our  nega- 
tlTei  Hem  to  hold  an  intermediate  pooition.  Afterward  I  went  with 
Dr.  Muggins  and  Atr.  Woods  to  Burlington  Houic  to  seo  tho  negatives. 
The  outline  and  distribution  of  light  in  tlie  inner  oorona  of  April  Sd 
nre  very  nimilar  to  those  on  our  plate  which  had  the  chortest  eipwurc  ; 
the  outer  corona  is,  however,  I  think,  hidden  by  atinofijih<>rio  glare. 
Aa  a  r«anU  of  the  comparison,  I  should  say  that  Dr.  lluggins'a  eoronaa 
an  certainly  genuine  as  far  aK  8'  from  tho  limb." 

Tbongh  the  phttt'S  which  were  obtained  during  the  tcummor  of  1863 
■ppcsred  to  be  satisfactory  to  the  extent  of  showing  that  there  eonld 
h«  little  doubt  remaining  but  that  the  corona  bad  been  photographed 
withotit  an  eclipse,  and  therefore  of  justifying  the  hope  that  a  giHii'cwt- 
fal  method  for  the  continuous  inTcxtigation  of  the  corona  had  been 
placed  in  tho  hands  of  aHtronomurs,  yet,  as  the  {ihotogmpha  were  taken 
under  the  irpocially  unfavorable  conditions  of  our  climate,  they  failed 
to  show  the  details  of  the  structure  of  tho  oorona. 

The  next  st^p  was  obviously  to  hare  the  method  carried  out  at 
tome  place  of  high  elevation,  where  the  large  part  of  the  glare  which 
is  dne  to  the  lower  and  denser  parts  of  our  atmosphere  would  no  longer 
bo  pr««ent.  I  ventured  to  suggest  to  theCounril  of  the  Royal  Society 
(hat  a  grant  from  the  fund  placed  annually  by  the  (iovcmmcnt  at 
the  diRposal  of  the  Royal  Socioty  should  be  put  in  the  bandit  of  a 
small  committee  for  this  purpose.  This  suggestion  was  well  received, 
snd  a  committee  was  appointed  by  tho  Council  of  the  Royal  Society. 
The  committer  selcclod  the  Riffcl,  near  Zcrmatt  in  Switzerland,  a  sta- 
tion which  has  an  elevation  of  S.-'iOO  feet,  and  the  further  advantages 
of  easy  ncoeKs,  and  of  h<it«l  acoommodation.  Tho  committee  was 
fortttnatA  in  accuring  the  lerviecf .  as  phoMgrnpher,  of  Mr.  Ray  Wood*, 
who  ■•  Bwiitant  to  Professor  Selmsler  had  phnioipMphed  the  corona 
dnrlng  the  eelipae  of  1863  in  Egypt,  and  who  in  1883.  i»  oonjunction 
with  Mr.  I^wrence,  had  photographed  the  eclipse  of  that  year  at 
Caroline  loland. 

•  Sm  rtktM  XI  ud  XU,  " Brtli*h  AjsociBlIon  RepoK,'*  ISSS,  p.  MS. 
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^^ftin;;  of  July.UM, 
tiw  woodcnt  on  k  I«Mr 


oo  lliu  lUffvl  in  fi 

ftkivM  Khicb  irenNM 

olcind*  or  fog.    I!:!*- 

.k  vvil  of  fiofly  divided  Bit0 

^^^  «ctii.  of  which  wc  have  hfiritt 

*^^»~«l  thw  ciurth  of  ^rgeotu  nart 

.  no  jx-i^ialently  prcwnl  ia  ^ 

i^i;  Imi  nuramer,  ibat  Mr.  Wo«i 

n  th«  contrary,  wbcnflTcrraiMt 

.  hhic-btack  sky  there  cftmeiib 

-.11  atirt-ole  aboat  the  mn.ofi&l* 

-tO  «hit«  near  tho  «un,     Mr.  We*k 

,^  tn  awMurc  iibout  44'*.    Tbii  ipp«r 

«»  oQ  oTvr  tlin  world  during  latt  ma- 

,.a^  at  ptaci-a  of  high  elcrntion. 

—  .-ulurn,  blue  inside  and  rwl  ouuiJfc 

[Ttsctioii  phenomonou  doe  to  miiole 

,,:.i.     Mr.  Ellery,  Captain  AbD«y,»l 

,   to  bo  walvr  iii  the  form  proUbly  of 

...ier  it  to  eoDsiat  of  partides  of  «!■ 

jr  during  the  eruption  at  Kraliito*; 

..iycr  it  came,  it  is  niotit  certainly  nurt- 

ij  iialronomioal  obwrvation*  are  «o- 

.-iirvir  for  Bucccsw  iii  pbotogrftpbingtk* 

^^ ^  to  learn  that,  whether  in  onr  P^^T 

^BUBued  matter  chiefly  that  vfv  are  unc^H 

^  .it  thb  aureole  tliat  it  wnn  not  po»»ibl^  w 

,Hi  corona  at  my  observatory  near  London. 

.1-  went  far  to  defeat  the  object  for  whwh 

^  BiffeJ,  bnt  fortunately  tho  gival  I'lvin- 

.ffcclJt  of  tho  lower  eight  tbouaand  ftel " 

jyit,  nolwithsUnding  ih©  erer-preMait 

^^^  lo  obtain  a  number  of  platca  on  wliiA 

,  Blow  or  less  distinctneiw.     [Three  untoocl 

M  pUte*  tjikon  at  the  Biffel  were  ebown  ni«^ 

onMoco  of  the  aureole  the  nepativra  show' 

^j  rwM>n  to  boliovo  would  have  l>e«B  lh« 

^Im  and  clear  at  in  some  former  year^ 

-.At  caro   neccwary  in  tho  diwrussion  of 

•.tfwuaiure  to  say  what  information  ia  to  U  o 

n.rf  ibe  differences  of  form  which  the  coroM 
.  .^IpMS,  photographs  ukcn  in  1871,  187^  " 
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sikI  1SS3  were  projected  on  tb«  ocreen.  Attcntioa  was  called  to  the 
ui]tiatorial  exteoaioa  seen  in  the  jtboto^^iaph  takeu  in  l^'iH,  and  to  the 
•uggeattoD  which  had  hern  piit  forward  that  thitt  peculiar  cliaracter 
was  connected  witb  tltu  tlicn  comparativv  fltatv  of  inactivity  of  (ho 
Bun's  aaKaoF,  U  a  period  of  inininium  aun'Hpot  aetioti,  ettiKioially  m  itn 
oquatoriiil  ext<»isioii  va&  iAmrvcA  iu  1SG7.] 

It  i.i  niiw  time  that  oometliiDg  Bbould  be  said  of  the  probable  na- 
ture of  the  corona. 

Six  bypotbGees  have  been  sufrg«fited  : 

1.  That  the  ooronu  oonsittta  of  a  gsscottM  atmosphere  resting  upon 
the  huu'h  Mtirfaco  aod  vwriMl  round  with  iL 

2.  That  the  corona  is  made  up,  wholly  or  in  part,  of  gaseous  and 
fiuely  divided  matter  which  bad  been  ejected  from  the  enn,  and  is  in 
motion  abont  the  sun  from  the  forces  of  ejection,  of  the  Hun's  rotation, 
and  of  gravity — and  possibly  of  a  repulsion  of  potae  kind. 

S.  That  the  corona  resembles  the  ring«  of  Saturn,  and  coiMiJttH  of 
Nwarms  of  in^^tvorio  particles  revolving  with  wilTicicnt  velocity  to  pre- 
vent their  fulling  into  the  itan. 

4.  That  the  corona  is  the  ap]>carance  presented  to  ns  by  the  un- 
ceasing; falling  into  the  stin  of  meteoric  matter  and  the  dibrii  of 
comets'  tails. 

5.  That  the  coronal  rays  and  streamers  are,  at  least  in  part,  mote- 
one  MtreamH  ntrongly  illuminated  by  their  near  approach  to  tfac  sun, 
neither  revolving  abont  nor  falling  into  the  Kun,  but  pennanent  in 
position  and  varying  only  in  riclineia  of  meteoric  matter,  which  are 
parts  of  eccentric  comet  orbits.  'Iltbi  view  has  been  supported  by 
Mr.  Proctor,  on  the  ground  th:it  tber«  most  be  such  stroanu  crowding 
ridily  together  in  the  sun's  neighborhood. 

9,  The  view  of  tfa«  corona  suggested  by  Sir  William  Siemens  in 
bis  aolsr  theory. 

It  baa  been  suggested,  even,  that  tlio  corona  is  so  complex  a  phe- 
nomenon that  there  may  bo  an  element  of  truth  in  every  one  of  these 
hypotheses.  Anyway,  this  enumeration  of  hypotheses,  more  or  less 
mntually  destructive,  shows  how  great  is  the  difficulty  of  explaining 
tho  appi.-arancw  which  present  themselves  at  a  total  solar  eclipse,  and 
bow  little  we  really  know  about  the  corona. 

An  Amartcan  philosopher.  Professor  Uastings,  has  revived  a  prior 
and  altogellier  revolutionary  qncRtion  :  Has  the  corona  an  objective 
existence  ?  Is  it  anvthing  more  than  an  optical  appearance  depending 
upon  diffraction?  Profe-swir  llostJogs  has  barnd  hie  revival  of  tlits 
long-discarded  negative  theory  upon  the  behavior  of  a  coronal  line 
which  he  saw,  in  his  spectroscope,  change  in  length  east  and  west  of 
the  sun  during  the  progress  of  the  eclipse  at  Caroline  Island.  Uis 
view  api>earH  to  rest  on  the  negative  foundation  that  Frmnel's  theory 
of  diffraction  may  not  apply  iu  the  case  of  a  total  eclipse,  and  that 
■t  snob  great  diatanoes  there  is  a  po««ibtlity  that  the  interior  of  the 
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shadov  tnlghl  not  be  ontircly  dark,  am]  »a  to  an  otMerrer  might  i 
iht  sppearxnco  of  a  bright  frtngo  around  the  moon.* 

Not  to  «peak  of  the  rec«-nt  rticleoco  of  tho  reality  of  th« 
from  the  photographs  vhich  have  bven  lakon  wh«n  th<^rc  ia  aa 
v«ntDg  moon  to  prodaoe  diffraction,  thore   la  th«  adT^nie 
afford«d  by  lh«  peculiar  spectra  of  different  pans  of  the  corona,  i 
by  tho  ooniplIoa1«d  and  distinctly  peculiar  atmctare  seen  in  lb«  ] 
grnphM  taken  at  ccltpae*.    Tlx;  crucial  iPBt  of  this  theory  appcffl  I 
1m»  ibal,  if  it  be  true,  tlieu  th*  coroua  woulil  be  much  wider 
Bide  where  the  bud'b  limb  is  least  deeply  covered,  that  is  to 
ooroD*  would  alter  in  width  on  the  two  sldM  during  the  progrcMt 
the  oelipse.     Not  to  refer  to  fomKr  e<-ti[MM)a  where  photograpbi  1 
at  different  tiniea  and  even  at  difft^ntit  pinooa  bare  \mn  foood  i 
Agree,  the  pbotognphs  taken  dnring  the  eclipso  at  Caroline  Id 
show  no  mich  ebangos.     AI.  Janssen  Bays,  "Lee  formes  de  la  cour 
ont  iM  al>M)liimcnl  Htm  pendant  toute  la  dnr^  de  la  totality." 
photographs  taken  by  Mr«*r<.  LawT((no«  and  WoikI*  nloo  go  le 
that  the  eorona  siiffen-^l  no  f^oh  alterationK  in  width  or  form  3,»  wocli 
b«  rvijuircd  by  Professor  llaxUnge's  theory  during  tho  pssuige  of  ll)*1 
moon. 

Wo  have,  therefore,  I  venture  to  think,  a  right  to  belief*  in 
objeictive  reality  of  some  w>rt  about  the  sun  corresponding  to  the  ip-j 
pearanoD  which  tho  corona  presenta  to  us.  At  the  same  timoiomtj 
very  small  part  of  what  wo  bm  must  bo  due  (o  »  seattcring  of  ihtj 
coronal  light  Itaelf  by  oar  air,  but  the  amount  of  thin  ncattered  ligW 
oviT  the  corona  moat  be  less  than  wrbat  \»  wen  orrr  the  dark  moon.    ^ 

That  the  Bun  is  iiuTTOandcd  by  a  true  gaseous  atmosphere  of  rdkj 
lively  limited  extent  there  can  he  little  doubt,  bat  many 
tions  forbid  ns  to  think  of  an  atmospbera  which  risc«  to  a 
which  can  afford  any  explanation  of  the  corona,  which  strrama  i 
hundred  thousand  miles  above  tbo  photosphere.  For  cxaropl<^^ 
at  that  height,  tf  hundreds  or  even  thousands  of  tiraca  ligfalc 
hydrogen,  would  have  more  than  metallic  density  near  the  i 
face — a  state  of  things  which  spectroscopic  and  other  observsiioBl 
show  b  not  the  case.  The  corona  does  not  exhibit  tho  rapid  conds 
ration  towan)  the  suii'b  limb  which  such  an  ntmo^phero  would  pnMM 
especially  when  wo  take  into  account  the  effect  of  pcmiwctiteiB  faf 
ereasing  the  apparent  brightness  of  the  lower  regionit  of  the  eoronl 
Tliere  »,  too,  the  cireumstanco  that  comets  have  passed  through 
app<>r  part  of  the  corona  without  being  bumc<l  up  or  even  seniih 
losing  velocity. 

There  can  scarcely  be  donbt  that  matter  is  prettont  abotit  the 
where-rer  the  corona  extends,  and  furtlier  that  this  matter  is  in 
form  of  a  fog.     Bat  there  are  fogs  and  foga.     The  air  we 

*  Itfpart  of  ili«  Erllpn*  Etpcdiiion  U>  Cirollnc  lalsod,  Ha;,  1B8S.  MMclrj 
KstkinBl  Aiadtnr  «f  BetcncM,  WMkineioii. 
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koQ  apparviitlj  pnrv,  iitno(b  rcvcaliKl  us  %  (le^isc  swarming  of  mill- 
\t  of  nioUM  if  tt  tiiinl>Hi]n  [lanHM  tUruugh  it,  V,\va  kuoIi  a  fog  is  out 
\  the  qui-sliou.  If  we  conceive  of  a  fog  bo  attenuated  tliat  ikt-ro  in 
onv  iuinul«  liquid  or  solid  |>arti<.'le  in  every  cubio  mile,  we  should 
have  matMr  cnoagli,  in  »11  probability,  tn  form  a  corona.  I'bat 
coroiiui  ouittor  ia  of  ibc  natura  of  a  fog  is  itkowu  by  tli4i  three 
tds  uf  liglil  nkich  the  corona  sends  to  us— rxiflvcted  solar  ligbc 
by  ]>anii?Ic8  of  matier,  scrfid  or  litiuid  ;  and,  accuudty,  ligbt 
ng  a  cOTitinuoua  spoclrum,  wbioh  tells  tis  tltst  tkese  solid  or  liquid 
licl«s  ar«  iocandctccnt ;  while  tJie  third  form  of  speclnim  of  bright 
cs,  fainter  and  varying  greatly  at  different  parte  of  the  corona  mhI 
'  iltfr(.-rvnt  cclijMe^  »hows  the  presence  also  of  light- nnitting  gas. 
lus  gas  existing  Ixitweeu  the  particles  need  not  necessarily  form  a 
a«  solar  atmoapbere,  which  the  considerations  already  mentioned 
make  an  almost  impoeaible  supposition,  for  we  may  well  ri'gnnl  thiit 
thin  gas  aa  carried  up  with  tlio  partieles,  or  crcn  to  some  extent  to  be 
fttraished  by  tbom  nndur  tbo  ann's  beat. 

It  will  bp  better  to  coninder  fintt  tb«  proliable  origin  of  thiit  coronal 
matter,  and  by  what  means  it  ean  find  itself  at  micb  enormous  heights 

IiTO  the  sun. 
T^ere  ia  another  celestial  phenomenon,  very  nidike  the  corona  at 
t  sight,  which  may  furnish  ua  possibly  with  some  clew  to  its  true 
natore.  The  head  of  a  large  comet  presents  us  with  luminous  stream- 
vn  aod  rifts  and  cnrved  rays,  which  are  not  to  Tery  unlike,  on  a  small 
ical«,  some  of  the  appoarancco  which  are  pvcntiarly  characteristic  of 
tbu  corona.*  We  do  not  know  for  certain  the  cotiiliiions  under  whieli 
these  cometary  appearances  t.ike  place,  but  the  bypotbeus  which  acems 
on  the  way  to  become  generally  accepted  attributes  them  to  electrical 
diaturbancea,  and  especially  to  a  repuUire  force  acting  from  the  son, 
ponibly  electrical,  which  vari<-M  as  the  surface,  and  not,  like  gravity,  aa 
^M  mass,  A  force  of  this  nature  i»  the  case  of  highly  attenuated 
HUer  can  easily  master  the  force  of  gravity,  and,  aa  we  see  iii  the  taila 
IF  comets,  blow  away  (hia  thin  kind  of  matter  to  enormous  dit^tancc* 
In  the  very  teeth  of  gravity. 

kU  such  a  force  of  repulsion  is  experienced  in  cometa,  it  may  well 
that  it  is  also  present  in  the  sun'a  sorromidings.  If  this  force  bo 
olectrical,  it  can  only  come  into  play  when  the  sun  and  the  matter  sub- 
jected to  it  have  dectrio  potentials  of  the  same  kind,  otbern-iae  tlio 
ftttntetion  <m  one  side  of  a  pAitiole  would  equal  the  repnhion  on  the 
other.  On  this  theory  the  coronal  matter  and  the  sun's  snrfaco  muat 
hatli  be  in  the  same  electrical  state,  tbe  repelled  matter  negative  if  the 
^h  ia  negative,  po«ittvc  if  the  sun  is  positive. 

The  gmmleiit  ii-rreslrial  displays  of  electrical  difltnrbance,  as  stcen 
^lightning  and  tbe  aurora,  mnai  be  of  a  small  order  of  magnitude 
B  compared  with  the  electrical  changes  taking  place  in  connectioa 
H  *  Sm  "  Cetnou,"  Itajsl  InstlUUon  Proce<<ling^  vol  x,  p.  1. 
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^^Beacent  fog,  which  at  tiio  same  tlnio  scatters  to  tts  iho  photofl)>heric 
^HbgliL     Xow,  wc  must  bpAT  in  mint]  tlio  wry  iliflt-rcnl  Wliavior  of  a 
"   gas,  and  of  liqiiiJ  ur  (tolid  partlclea  in  ibe  new  iieigiibortiood  of  the 
in.    A  gas  latril  not  he  grvupy  healed,  even  when  avzr  the  nuu,  by 
<  radiauQ  £n«rgi-.     Ilt-ated  gas  from  ttie  photospkcre  would  npidly 
lose  fa«at ;  but,  on  the  other  band,  liquid  or  solid  particles,  wbetber 
>rigimilly  oarrlcd  up  as  such  or  sabsequcntly  formed  by  condeDsatioD, 
ibl  abitorb  tliu  sud's  heat,  and  at  coronal  di^tlancn  would  ituon  rise 
>ft  t«mpcmturc  not  very  greatly  inferior  to  Uial  of  the  photo«pbcTo. 
yVbe  gas  which  the  spectroscope  showR  to  exiiit  along  with  the  incan- 
descent  particles  of  the  coronal  stuff  may  therefore  have  been  carrltjd 
up  as  gaa  or  haw  been  in  part  distilled  from  the  coronal  partieles 
under  the  cnonnons  nulialion  to  which  tkcy  are  expowd.    Such  a  \\vw 
would  not  hv.  out  of  liiirmony  with  the  very  didoreDt  hcigbtH  (o  which 
(lifTm-nt  bright  lines  may  be  traced  at  different  parts  of  the  corona 
and  at  different  eclipses      For  obviotis  reasons,  gates  of  different 
vapor  density  would  be  differently  acted  upon  by  a  repnlsiTe  force 
which  varicit  a«  tbo  surface,  and  would  to  mimo  extent  bo  winnowed 
from  carh  <ithcr  ;  Iho  lighter  the  gas  the  more  completely  would  it 
.come  uuder  (lie  sway  of  rcpiiNion,  and  ko  would  l>o  carried  to  n  greater 
iieigbt  than  the  gas  more  strongly  held  down  by  gravity.     Tlio  rcla- 
i^Te  proportions,  at  different  heights  of  the  corona,  of  the  gaoa  which 
Ite  spectroscope  i^hons  to  exist  there  (and  recently  C'aptain  Abncy  and 
?rofes«or  S^^hiutcr  liavo  shown  that  tn  addition  to  the  bright  lines  al- 
ly known  tins  spectrum  of  the  corona  of  1^82  gave  the  rh;rlhmical 
>up  of  the  ultra-Tiolet  lintu  of  hydrogi>n  which  are  uharactcristio  of 
the  (fholographio  spectra  of  the  whit*  start,  and  some  other  lines  also) 
would  vary  from  time  to  time,  and  depend  in  part  upon  the  varying 
state  of  activity  of  the  photosphere,  and  so  proWbly  establish  a  con- 
nection with  the  S|jcclra  of  the  prominences.     This  view  of  ihe  corona 
(would  bring  it  wilhin  ihu  charmed  circle  of  interaction  which  «!cm« 
ko  obtain  among  the  phenomena  of  tun-spots  and  tenestrial  magnetic 
piaturbances  and  auror;e. 
I      Many  qnostions  remain  nnconstderod  ;  among  others,  whether  the 
light  cmidod  by  tho  gaseous  part  of  tlio  corona  w  duo  directly  to  the 
mn's  beat,  or  to  eloctricaJ  discharges  taking  place  in  it  of  the  nature 
of  the  aurora.     Furtlicr,  what  becomes  of  the  coronal  matter  on  the 
b^cory  which  has  bcMi   suggested  ?    Is  it  permanently  ctu-r'wl  away 
^fcom  the  sun,  as  the  matter  of  the  tails  of  comets  is  lost  to  them? 
KAmong  other  conn  id  orations  it  may  bo  mentioned  that  electric  repul- 
^■lon  can  maintain  its  sway  only  so  long  as  the  repelled  particle  remains 
in  the  same  clc«trica1  state  :  if  through  clcrtric  diivharges  it  ceasea  to 
muntain  the  electrical  poU-ntial  it  possessed,  llie  n-putsion  has  no  more 

Kwwer  over  it,  and  gravity  will  he  no  longer  mastered.  Tf,  when  this 
akes  place,  the  particle  is  not  moving  away  with  a  velocity  sufficient- 
y  great  to  carry  it  from  tbc  sun,  tho  particle  will  return  to  the  sun. 
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Of  comso,  \t  the  effect  of  %aj  ele«trie  diMcbmrgea  or  other 
bu  been  to  change  the  poWatial  of  the  puticti!  Croco  powtlT*  to  i 
tire,  or  the  revene,  as  the  case  mmj  be,  then  the  rFpalstoft  wobU 
ehaagvd  into  an  attnciuw  acting  in  tba  nm*  direction  u  gmitf. 
Ifl  Hr.  We«ley'a  ilnwingi  of  tb«  corocn,  a^wcialty  in  thoM  «(  tW 
selipM  of  ItQI,  the  longer  n,j%  or  fftrmnen  appear  not  lo  end,  but  to 
ba  loct  in  increaaing  faintneas  and  dUnaioo,  bat  certain  of  lh«  •hoRcr 
rayn  are  oeeo  to  toni  roand  and  to  deaceod  to  the  nin.* 

ft  is  difficult  for  na  living  in  deiwe  ur  to  eonccire  of  th«  cute  ti 
atu-nnatioD  proboblj  preMnt.in  the  outer  parta  of  the  oorooa.  Hi; 
Johnstone  Stonejr  has  caJoolated  that  more  than  tirmty  fignrsi  m 
tMvdcd  to  cxpm*  the  number  of  mol^eales  in  a  cubic  ecotiiiHtn  of 
ordinarj  air ;  and  Mr.  Crookea  shoirs  us  in  his  tab«<  that  nntter,  ana 
when  rednctd  to  one-millionth  put  of  the  drasity  of  ordinary  air,  m 
become  luminous  nodcr  electrical  excitement.  (A  gljua  bulb  aboot 
four  inches  in  diameter,  kindly  lent  to  me  by  Mr.  Crookte,  irm  a- 
bibiu-d,  in  wbtoh  a  netal  ball  about  half  an  inch  in  diameter  famsd 
the  oe^tive  pole,  lender  a  suitable  eooditioo  of  the  lodtictioiMiir 
rent,  thta  bell  was  seen  to  be  Enrronnded  by  a  corona  of  bldsh-gnj 
light  which  was  enffieiently  bright  to  bo  seen  from  all  parts  of  tbc 
theatre.]  Yet  it  u  probable  that  these  tnboa  most  be  looked  UpOftU 
(Towdcd  cities  of  molecnlce  a*  compared  with  the  Epane  motecnlit 
population  of  the  great  coronal  wancsi 

I  forbear  to  speculate  further,  u  we  nay  expect  more  tufonBatiia 
as  to  the  state  of  thiofp  in  the  oorooa  fimn  the  daily 
wbich  will  be  shortly  commenced  at  the  O^  of  Good  Hope 
Ray  Woodfl  arnler  tlie  direction  of  Dr.  GilL 


THE  RELATIOXS  OF  RAILWAY  MA:!fAGEES  AND 

EUPLOYfiS. 

Br  Da.  IT.  T.  EiKXARD. 
[ComtlmJiJ.] 

r'  the  TTnited  State*  it  bas  not  been  an  uncommon  praetira  for  r^ 
road  corporations,  looking  to  their  own  immediate  immomty  fiwa 
prosecution,  to  aid  their  serrants  in  Foourins:,  in  Tarious  ways,  mat 
protection  from  or  Indemnity  for  the  effect*  oif  injuries  received  in  iht 
performance  of  duty  ;  but  such  efforts,  being  nsoallr  spa-^modic,  asfi 
always  conditioned  npon  reteasingthecoraiMUiyfrom  all  liability,  liiTf 

*  For  ■  Uatary  ef  ofiidM  of  the  Htn«  «l  tbc  (oroM,  sm  papcm  bj  pMhwsr  Km 
too,  Frelcsfer  Tonne.  Md  rrefMsor  LurW.  !a  Ike  ■"Aawrfam  Jmutal  of  SdesM* 
ds»-Thefiaa,''b!Trat«M0t'fMDc-.uik*'tta9n  AsBalwotdM  Plmmtuir^ 
t<fn,^  a&d  vufaMt  tM>3V^>1  ^.1^  1>-T«>»*> 
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not  ^nerslly  receirod  the  corOial  nioognition  and  support  of  tbo  em- 
ploj'^8  ttictn»clvt)t ;  hnTO  I>c«'n  cptiiMni-ral,  «ntj  at  Ix-m  have  only 
paniallr  afTonlcil  thtt  cotilributing  companii-ft  prottiction  frnm  legal 
rcftpoaiibilitk-A.  Objection  has  frcqnenlly  been  made  to  ihu  v-rittT 
that  the  conditions  under  which  railroads  are  operated  in  the  TJuit«d 
Btates  differ  bo  widely  from  those  of  other  countrips  as  lo  render  the 
cxporienoc  of  the  latter  of  little  pmctical  ralue  to  n?  for  porpoBes  of 
icotnparisoo  and  gnidance,  and  this  belief  seems  to  bo  widespread. 
The  best  possible  answer  to  sat'h  an  objection  may  be  obtained  from 
an  iQi)airy  into  the  results  of  th«  effortA  of  lbo«e  American  railroads 
(and  there  arc  rareral  con^ptcuoaa  exampica)  which,  following  KiigliKli 
and  Continental  prcecdenta,  hare  tj/ntematKally  united  with  tbeir 
employ^  in  establishing  societies  like  thoee  which  have  proved  m 
prosperous  abroad,  Reference  has  been  ina<lc  in  a  preriou*  paragraph 
to  an  astoctation  of  this  rbaractcr  inaugurated  tive  years  ago  by  a 
prominent  RasU-m  tmnlc  line.  From  the  fimt  publication  of  ita  pro- 
epoctus  tb«  Ball i more  and  Ohio  Rmploy^t'  RvHuf  Association  attracted 
marked  attention,  not  only  among  railroad  manBRers  of  advanced 
thought,  but  very  peneraiiy  among  studonta  of  social  and  industrial 
jcience  and  prominent  edueaton,  and  that  interest  has  been  well  sus- 
tained by  freqncnt  reports  in  the  public  prcm  of  its  growth  and  work. 
Ilaving  in  the  fivo  yeara  of  its  existence  a  suHlainwl  membcrKhip  ex- 
ceeding 18,'l(>0  ;  having,  under  its  variouo  features,  dii<lribate<l  over  a 
widfi  territory  more  than  t929,&10.1-t,  in  43,&30  iteparatc  payment!* ; 
and  combining  within  itself,  iu  one  harmoDious  system,  provision  for 
the  relief  of  the  sick,  injured,  superannuated,  and  for  their  famUies 
after  death  ;  a  savings-bank,  a  building  association,  a  circulating 
library,  and  other  foatum  of  less  importance ;  being  a  leader  in  rail- 
road sanitation ;  and,  in  short,  rcprr^scnting,  on  the  largest  scale  in  the 
L'nitcd  States,  the  moat  popular  foreign  friendly  and  aid  societies — 
this  Relief  Association  will  best  M'r\'e  for  purpottes  of  restoration. 

A  general  review  of  iu  theory  and  provisions  is  necessary  for  a 
propiT  nnderttanding  of  the  resntts  it  has  attained,  but  any  specially 
interested  in  tbc  details  of  ita  organisation  and  management  are  re- 
ferred to  the  •ecretary  of  tbe  association  at  Baltimore.* 

In  a  circular  dated  May  1,  1$80,  the  Baltimore  and  Ohio  K&ilroad 
Company  a^nounce^d  that,  on  the  petition  of  a  number  of  ita  em- 
p)oy£s,  after  a  very  tltorough  CTamination  and  study  of  benevolent 
railway  organiaation*  in  Great  Uritain,  France,  and  Germany,  having 
a  full  appreciation  of  the  advantages  which  experience  has  unifonnly 
shown  may  be  enjoyed  by  the  oinploye-rs  and  employfii  of  railnMul 
and  other  large  corporations  where  benevolent  relief  societies  have 

*  Th«  wriiw  «M  ImIhmiJ,  Moie  fr*n  mp>,  lo  publUli  in  (lie  Chlca^  "  Railway  Age  " 

MCousl  nf  Uift  ttaiof*  oi  lilt)  uHwIaiion,  llwn  tii  o^ptratiMi,  but  lo  nliich  iicportaiil 

dUkm*  tuTe  itliioc  bran  mid*.    I1iiiin|t  liflil  ■  Bmiled  cimhtkm,  maioni;  nflronil  peo- 

cnl.v,  Uiat  paptr  has  been  uilIiMd  b  ike  prapanllcn  <d  tUi  srtlcU 
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been  put  into  openttton.  it  tlicrrlijr  imuigaraUd  ftn  Employ^*  Btlid 
Aasociation,  which  wM  ■uLuh-'iuciicI;  iaoorponit«d  by  ipffdol  wt  of  th 
LoginUtnro  of  Marftaitd,  Juu«  3,  1H82. 

The  Bolttniore  uud  Ohio  board  of  direoton,  \>j  a  resolution  guv- 
anteeing  tbe  abHolule  fulGllment  of  all  cbe  promiaca  and  proTi^igotcf 
the  conatitution  of  the  SMocUlion,  madv  tlio  following  annotiuoencnl: 

"To  gJTc  further  fornc  and  vffvct  lo  this  plAH,  aiid  ao  an  caniMttf 
its  eolicitodo  for  llMitr  comfort  and  wclfuiv,  tI>o  company  bu  oco- 
tributc<l  tlM),0OOulhft  hucIchm  of  o  fund  from  which  iu  cmploTJi 
can  d^rii'i-  [>««uniary  rfli«f  in  (lie  v\m\  of  b«'coRiing  iut^apaciutcd  iix 
earning  tbcir  livelihood,  or  by  mesna  of  which,  in  the  event  of  iletit, 
tliey  may  leave  wme  provieion  for  their  familte«,  upon  condiliott  ihM 
they  will  »coond  Eu  endeavor  to  promote  ihcir  welfare  by  making  net 
contrihutiotu  to  the  fund  w  will  «ccaro  it«  permanency  and  cffcctn^ 
UCM. 

"Tlio  company  will  kIso,  without  cxpenHi  to  the  fund,  give  tbe 
ser%-ice«  of  ita  alafl  in  conducting  the  clerical  and  other  bwineai  imc» 
sory  to  its  proper  management ;  office-room  for  Ita  recorda,  etc ;  ud, 
whenever  it  is  neccasary  or  de«iirabl«  to  employ  females  or  childrea  fit 
such  work  m  they  are  qualified  to  ]><rrform,  preforcnco  will  W  eitta 
to  Uk'  widows,  wives,  sisters,  and  children  of  its  faithful  conlribitlisg 
employed  over  other  npplicanU  in  the  onU-r  nlxivc  named. 

"It  will  aU«  nwko  amingcmvnt«  by  which  the  Hiildrcn  of  tbew 
contributing  lo  tbc  fund,  under  aixteen  ye^rs  of  age,  shall  Invel  fnc 
when  going  to  or  rctuniing  from  sebool,  over  all  its  lines  fordivtaocn 
undi-r  Ivn  miles,  and  will  give  half-fare  Iransportslion  to  contribnttf^ 
their  wives  and  children  traveling  over  its  line*. 

"Also,  having  learned  of  the  pecuniary  nccentticc  of  penoMfw- 
mcrly  m  its  service,  and  being  anxious  and  solicitoua  that  iu  prestnl 
and  future  employf'is  ftlihough  <t>o»ping  accidetila  and  siclciiess  vhilsb 
tJie  dLKcliar^  of  duty,  shall  not  find  themselves  without  means  of  np- 
port  wlteiiever,  through  approaching  old  ago  or  th«  contraction  of 
infirmities,  they  become  unable  to  perform  the  services  assigned  them 
or  to  cam  a  livelihood  in  other  puniuits,  it  has  added  to  the  indenmitj 
features  of  the  plan  its  superannuation  or  aunuity  provision,  wliich  it 
oomtnends  to  their  ronsidemtion  and  adoption," 

Subsequently  this  xuperannualion  feature  was  elaborated  under  i 
furthfir  endowment  which  nets  the  association  $SS,000  p«r  annum,  sod 
later  on  its  savings, building,  and  free  circulating  library  feature*  t«k 
guaranteed  by  and  received  the  libcml  support  of  the  company,  vhidi 
is  also  taking  measures  lo  cttnhlisli  a  sanitoriam  and  home  for  its  dli- 
abled  and  aged  employ^-s  and  tlielr  faiuilies,  for  which  a  beautifoOy 
located  and  healthy  site  haa  already  been  purchased. 

In  the  preparation  of  this  scheme  the  selecting  and  claesificat: 
risks  were  among;  ii.\i(»  «ai'Av<»9L  «nd  moet  embarrassing  of  tliv  ()Ui 
to  be  Hcll\ed.     XV\  V^vVvxa&\A  Xv^o  uA  ««y£<i&««\  \n»u«bim  com 
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ad  indeed  ill  tbc  most  solvent  (>o-opcrativv  amociations,  mIouI  ibeir 
skfl,  u|M>ii  wiiivb  itivy  |>l>ce  a  Itiuit,  imposing  lli«ir  own  Btau<Urd  of 
phyi>io;il  qualifications.  Railroads,  bowevcr,  cao  make  no  such  invid- 
clLfliuctioni*  against,  peibsps,  tbeir  moat  deserring  servants,  oud 
to  succeed  in  any  insuraaco  echeme  th«y  inaugnnte.  Such  « 
jtUn  must  omhrtra  all,  if  any.  Id  considering  percentages  of  railrond 
cidontfl  the  pliy»iciLl  condition  of  uni|>toy£s  is  a  oomiMinitivdy  vinatl 
L'nti-ring  but  little  into  cause  and  effect — bccMiM  in  active  rail- 
'  roading,  as  in  anuy  campaign inj^,  tbe  weak  and  diseaxed  are  sooii  elimi- 
nated, and  tbe  fittest  only  eurvivo  tbe  exposure  and  pbysical  atrab  to 
wbich  tbey  arc  comtontly  subjected.  In  tbe  five  years  of  this  associa- 
tion it  baa  been  tinifonnly  found  tbat  tbe  standard  of  heaitb  and  lon- 
gevity of  railroad  operatives  is  remarkably  btgb,  far  exceeding  tbat 
wbicb  tbe  insurance  tables  assign  as  tlie  average  for  people  of  e^iual  age 
but  of  unseleoted  occupations.  On  tbe  oLber  hand,  age  is  a  potent  factor 
in  dctermintn);  li.ibility  for  sickness  and  death  from  other  caoses  than 
^violence.  Uesidcs  tbe  sutistics  of  aceidcau  at  its  command,  the  Balti- 
loro  and  Ohio  Company  were  able  to  ascertain  with  approximato  ac- 
'cnracy  tlie  ages  of  its  empl«yi^;  and  it  wu  tborebT  enabtod  to  c»liiaatc 
_witb  a  reMonablv  degree  of  certainty  tlie  rixlu  to  bo  tDcnrred  and  pro- 
ride>l  for.  Tben,  after  allowing  tbe  employf-s  a  reasonable  time  vritbin 
rhiob  to  enter  tbe  association  without  questioning  ibeir  age  or  physi- 
cal condition,  it  adoptol  and  bas  unce  rigidly  enforced  the  policy  of 
employing  for  its  w?r\-ice  none  over  forty-five  years  of  age,  and  who 
in  not  pass  a  strict  medical  examination.  Among  ollter  immediate 
suits  of  Ibis  measure,  the  average  age  of  many  tbouvand*  of  employes 
baa  been  reduced  to  twenty -eit;ht  years,  and  tbe  standard  of  tbeir 
physical  ntrengtb  and  activity  perceptibly  advanced,  to  tbe  company's 
obvioiu  gain  and  the  Ictuening  of  tbe  liabilities  of  tbe  relief  associa- 
tion, which  were  predicated  upon  tbe  average  age  and  health  of  tbe 
company^  employ^  when  tbe  average  of  age  was  mnch  higher  and 
their  etaodard  of  health  lower  than  now.     Thi^  has  resulted  in  largely 

iiocraoscd  boncHts  without  increasing  premiums,  and  bas  rendered  the 
company's  guarantee,  as  regards  the  refi</*  features,  practically  a  nul- 
lity.    The  premiums  and  benefits  under  the  relief  feature  of  tbe  awo- 
biatton  were  predicated  upon  a  simple  classification  of  the  employes 
icoording  to  hazard  of  occu|>ation  and  accustomed  compensation.     It 
waa  i^ognieed  that  the  laboring  classes  of  this  country  arc  familiar 
with  l^ger  sums  of  money  than  are  foreigners,  and  arc  therefore  apt 
to  rogard  with  indifference  the  net  e.iraingB  of  premiums  tbat  would 
j^be  deemed  considerable  abroad  j   and  l>ocjm»o  adr^juato  pntlection 
^Bgaiiuit  the  wants  of  life  affords  great  iccurity  again»t  barasatng  and 
^RfLHtly  litigation  with  the  etDpIoycrs,  it  was  thought  deurable  to  fix  tbe 
IHitandard  unit  sufliciently  high  to  give  aub«tanttal  irolief,  while  yet  not 
allowing  snch  large  benefits  ns  would  require  oppressive  taxation  of 
,  or  as  would  oScr  temptations  to  practice  fraud  or  deceit 
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by  prctPD<Ii-J  tliKalilemenU.     The  benefit  miiBt  alao  be  ungil 
fixed,  to  ol>vial«  discontent  ;  for,  as  a  nili',  tlie  peojtle  engagi'd  in  I 
iial  labor  are  BUBpicioos  of  indflinitc  inmraDce,  and  dread  being 
Tor  uuknown  quantitieM — ttiu  employ*'-*  of  tb«  company  wen 
fore  divided  into  two  cImmm — th«  fint  oUm  containing  those 
in  operating  train*  wkI  roltiii);-dloi.'k,  and  tbo  Mcond  containing : 
tbo«c  not  M>  engaged  ;  and  thu  nnlt  of  premiam  waa  fixed  at  tw« 
five  cenu  per  montfa  per  rate,  for  each  feature,  or  Revcnty-Gre  i 
for  tbo  three  features  of  the  lowest  nit«,  increasing  in  tbo  ratio  i 
given  in  tho  table  on  page  77^. 

Mrmbers  may  now  Be«nro  injniranco  nndcr  tliis  feature  to  the  ^ 
tcnl  of  thirty  ralei,  ornix  tliouitand  for  a  preminm  of  twenty-fiTei  ~ 
a  rate  for  d<»th  awler  beni'Tit  5  only. 

It  was  ]ir»vidi'<I  tbal,  while  no  employ^  could  take  )be  bcoefiu  e^l 
lower  claw  than  those  to  which  his  milary  aasigoed  bim,  be  could  i 
an  many  more  rate«  (up  to  lb«  limit)  as  be  choM.     Also  that  such  < 
those  vmploy/g  in  the  ifcrvicc  at  tbo  time  of  the  inaugorationof  tbei 
POciation  ns  did  not  desire  to  take  tlte  three,  oould  yet,  as  they  eli 
enjoy  tb«  bn>etila  of  ono  or  more  features  ;  which  brought  wit 
reach  of  all,  on  a  nniform  and  simple  scale,  protection  comn 
wUb  what  tb«y  ooutd  spare  to  socnrc  it. 

The  manner  of  collecting  prcmiiimit  next  demanded  conitderatioA' 
As  t«)  initiation  fee  could,  with  pnipricly,  be  cxact«d  of  thoM  iwulf 
seeking  employment  for  »  liTcliboml,  ho  noD«  oould  properly  be  <oil 
tcete<:l  from  tho^o  already  in  the  service  ;  and  as,  for  obvioai  i 
it  was  undesirable  to  groiind  the  plan  u{>on  a  capital  Mock  eomp 
it  became  nec«88ary  to  mainly  depend  for  assets  upon  tbe  jtaymenl ' 
pmnioms.  By  (be  simple  expedient  of  requiring  premiums  to  be  ji; 
in  advance,  tbcr«  would  always  be  on  bond  the  maximum  biiid  rcqubedl 
to  pay  for  tbe  casualties  of  the  following  montli,  and  thii  was  &W 
thongbt  to  be  the  least  onerooa  and  therefore  tbe  best  form  of  sum 
Kcription.  I 

The  liabilities  and  benefits  of  memben  1>eu]g  well  known,  preen 
urns  could  1>u  deducted  from  their  wages  on  tbe  monthly  pay-roll,  u4 
thus  all  risk  through  the  handling  of  fundr>  by  irresponsible  puli4 
was  avoided,  and  the  Balttraore  and  Ohio  Company  became  rvcpooM 
Me  for  the  collection — the  association  being  credited  on  tlio  companjl 
books  with  the  premiums  which  remain  in  its  custody  until  wilbdrart 
by  legitimate  warrant.  No  large  sums  are  allowed  to  accumulate,  i 
surplus  not  needed  for  immediate  wants  being  invested  by  tbe  < 
mittee  of  management  from  time  to  timo  in  fir«t-class  securitifa. 
was  believed,  and  the  result  baa  fully  prove<),  that  premiums  tbosi 
lected,  while  subject  to  the  scrutiny  of  every  intcrcst^-d  person,  woi 
be  paid  with  less  reluctance  than  after  the  money  bad  iwNsod  into  ll 
actual  possession  of  members,  and  in  many  cases  they  would  not  I 
consciona  of  having  mado  any  contribution  at  alL 
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A  much  graver  matter  iraa  that  involving  the  question 
membership  should  be  made  com[iu!sor)'  u|>on  employed  of 
[Muj-,  and,  if  at  all,  to  what  «xtenl.     It  U  believed  to  be  a 
neither  abrovl  nor  In  tbis  eountiy  luu  an  orridvnt  railway 
— altboiigh  i<ome  have  ourrled  bi-avy  L'tnloirmcuia — liovn  nu 
n  long  term  of  ycara  except  where  mcinhersbip  luui  iK-en  tnaile 
«ory.     Many  have  been  or^aniEed,  and  have  lived  for  loojitr  or 
periods,  but  ibeir  sphere  of  usefalnem  is  atwaya  rery  limited,  ao4 
gradually  become  inefficient  and  fall  into  di«rtr])nte  or  hare  to 
ganiKed  ut  tUo  wicrifii'v  of  good  faltli  to  oM  mi-mbi^nt. 

It  wsa  urged  upon  tbe  monageiAent  that  they  should  uxo  bIJ 
tncaaa  to  induce  membership  on  tbe  part  of  those  already  in 
ice,  and  that  tbe  company  should  adopt  eacb  mcsKores  as  «r< 
least  iDsoro  a  tbongbtful  consideration  of  tbo  bcnvGis  offered 
ploy^     It  was  finally  dotcnnincd  to  :idopt  a  m<Mlil!vd  compi 
policy,  the  altimatc  effect  of  wbieli  wonid  be  to  bring  vritbin  Uu 
cintion  every  employ^  of  the  company.     It  is  ibts  conipulM>ry  fd 
whieli  niakee  the  association  unique,  and  which  guarantees  it 
matvency  and  continuous  RUGoesa.    It  is  nndeniably  vithin  tbo 
bounds  of  propriety  for  the  maaagemfint  of  a  railway  or  any  oth< 
poration  to  epoeify  tbe  conditions  npon  which  tt  will  employ, 
decline  tbe  scrrices  of  those  who  show  no  di«po«ition  to  protect 
.selves  and  funiilicR  ngnin^t  the  riciK^ttndc!*  of  tht;  Horvtcv  they 
enter.     But  to  inaugurate  tiuch  a  policy  at  lliat  particular  time 
trc^Mss  upon  very  dvlicat«  ground,  and  required  no  Utile  det 
don,  for  the  railroads  of  U»o  country  Wf  ro  Just  recovering  froi 
ptvstrating  effects  of  the  strike  of  1677,  and  were  cautiously 
Ushing  tbo  ^<it>it  quo.    Tbis  new  departure  from  preconceived 
and  practices  of  dealing  with  labor  was  watchc<1  with  great  int 
Dulroad  officials  and  others  acctistomod  to  dealing  with  tbe 
iasuofl  constantly  arising  from  Hm  employment  of  large  bodies  of 
and  it  was  amid  ntany  predictions  of  failure  thai  the  annonncem< 
made  that  the  company  would  thereafter  require  as  a  condiuf  n 
<lcnt  to  employment  that  those  seeking  service  should  enter  tbr 
ance  organization.    It  started  a  very  lively  discussion  as  to  the 
of  the  scheme,  and  forced  thoM  to  examine  its  provisions  who 
otherwise  have  passed  them  by  with  indifference 

Upon  careful  examination  of  the  foregoing  tabulated  stat 
will  be  noted  that  contributions  are,  in  all  eases,  deduct^  m 
from  the  members'  wages,  so  that  payments  are  required  of  th' 
when  llicy  have  earned  wages,  and  the  allowance  \*,  in  nil 
portioned  to  tbo  monthly  contributions  paid  by  i-arb  person  in  t 
eral  classes  into  which  tbo  eootributora  have  been  divided. 

In  casc«  of  disablement  tbe  atlowanco  is  paid  not  less  than 
every  month  j  before  eatb  payment,  whether  for  lemporary  or 
nent  disability,  satisfactory  evidoora  of  its  exUtenoe  bdng  re>]ni 
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The  notification  df  tlisahlcment,  which  precedes  all  applicntions  for 

iporsry  or  pernuiQetii  uIIowmioo,  is  tuaile  npoa  wiil  in  connonanoo 

ritb  forms  fnrniabcd  for  that  purpmic  ;  wh«n  it  \»  thu  duty  of  llw  hciul 

sf  the  department,  or  Buperviflor  of  divinion  or  Mclion,  under  whom 

I  member  serves,  to  certify  whether  the  diitabk-ment  was  receiTed  in 

the  discharge  of  duty  and  in  the  comjiany's  ncrTioc,  and  to  forward  a 

Icortilicate  to  that  effect  to  the  secretary  of  the  association,  accom- 

lp.-inic<l  by  a  similar  ocrtiScat«  covering  the  clinical  facts  (rom  the  go- 

«icty>  Hur:geon  eaWcA  to  »ttcn<l  the  member. 

Tlio  managers,  from  time  to  time,  itdopt  <uch  tneaaurca  to  secure 

th«  proper  viailation  of  contributors  on  the  allowance  list  as  they 

^think  proper,  and  no  member  refosiug  to  submit  to  an  examination  by 

«aofa  vidilor  is  catttled  to  receive  any  benefits  from  tho  fund  during 

Ltho continuance  of  such  rcfuvil. 

To  consnitulc  a  lawful  claim  for  accident  indemnity,  there  must  bo  : 
1.  Exterior  or  patent  evidence  of  injury,  and  satisfactory  tealiniony 
that  it  re9ult<.-d  from  accidi'nt  while  in  the  discharge  of  duties  assigned 
the  contributor  by  the  company,  and  incapacitates  him  from  earning  a 
livelihood. 

S.  In  case  of  death,  that  the  injnries  sostained  by  tiieli  aooident 
were  the  sole  and  direct  cause  of  death  ;  or — 
I  3.  Xot  reuniting  from  accidents  while  performing  the  company's 

^^■ervice,  that  it  was  not  fiaased  by  injuries  rcc«iv<sl  while  engaged  in 
^^Dnlawfol  enterprises  or  rioU.  Tho  managers  are  the  exclusive  judges 
^■as  to  whether  the  injuries  hare  been  so  caused  and  received,  and  thttir 
^■'decision  shall  be  final  and  conclusive. 

^H  All  legitimate  claims  for  dealb-allowatico  are  [laid  in  fall,  irrespeot- 
^Bivfl  of  any  previous  p.tymenta  which  may  have  been  made  under  the 
^BliDnd  of  trmporary  disability  allowance,  bat  the  managers  have  power 
^m  to  require  such  information  and  particulars  as  they  deem  necci's.iry  to 
V  establish  the  validity  of  the  claim  of  any  pcrBon  applying  for  allow* 
aooe. 

In  urgent  cases  tho  managers  have  power  to  pay  piflit  of  the  death- 
allowance  within  a  nhorter  pcri«<l  than  sixty  days,  but  the  whole  is 
always  paid  within  that  time. 

In  the  event  of  a  contributor,  who  lias  bc«n  injured  while  in  the 
Itoo  of  duty  and  in  the  company's  service,  remimtug  work  and  after- 
ward dying  fnim  the  effects  of  snch  injury,  the  fund  is  liable  for  the 
payment  of  the  nccidcnial  dc.ith  nilowance,  nccording  to  the  scale, 
abould  (Ii'atfa  oconr  within  a  period  of  six  months  from  the  date  of 
injury  ;  but,  after  that  interval  no  further  liability  nttaohrs  to  the 
fond  with  regard  to  tho  payment  of  the  accidental  death  allowance. 
Any  contributor,  who,  by  reason  of  continued  siciinesa  from  natural 
canscs,  or  resulting  from  accidents  incnrred  while  not  on  duty,  is  nn- 
abls  ta  work,  is  entitled  to  death-allowance  according  to  the  scale  and 
provbions  relating  thereto  ;  if  death  occur  no  later  than  one  month 
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tStet  Uie  time  for  wbiob  pftTinonU  b*vo  bfleo  made,  and  tf  it  eu  k 
Bbown  to  the  «fttisfactioo  of  tbe  ooinniiiteo  of  nunigemcDt  tbu  mk 
pexson  has  not  vorkud  ^liowlutre  during  toy  put  of  the  interreniaf 
tine. 

Each  cootribntor  Is  i^iveii  a  certiiicate  setting  forth  hix  rale  of  evt 
tributioD,  «nd  the  meaauro  of  rvlicf  U>  which  be  ia  enlltlod  ;  which  k 
valid  during  the  period  (hv  boldvr  renutins  employed  by  the  Baltimn 
and  Ohio  Railroad  Company,  or  by  other  companies  to  wboee  emplofii 
tb«  benetiu  of  \Xk  fund  may  bo  extended  ;  which  certificate  b  to  bt 
exobaugvd  or  modified  from  time  to  time,  M)  iw  always  to  wpnul 
the  gnule  or  standing;  of  it«  holder  in  tlio  fund. 

The  dcath-allowanco  ia  piaid  to  the  pcraon  designated  by  the  cua- 
tributor  in  liis  applioatioo  ;  but,  if  ihera  be  no  each  designation,  tb«o  to 
the  legal  rcproentatiire  of  the  deocaM-d. 

The  eereral  aabscriptlooa  to  the  fund  arc  dedacted  monthly,  or 
whenever  salarieii  ar«  paid  by  the  com|i«ny'ii  pnymostcn  in  adrnD«, 
and  are  held  subject  to  inveatnient  or  diaburseuicnl  aa  the  managen 
>  may  decide. 

In  order  to  ecctiro  to  tlio  railroad  company  that  immunity  From 
pn»e<!uliou  which  its  lil)cral  contributions  for  the  proteciion  of  iu 
employes'  intervats  entitle  it  to  enjoy,  it  wna  fartlivt  announctxl  that  it 
was  not  eoBtcmplatcd  to  give  double  benefita  in  tho««  caiws  of  dua- 
bility  or  death  rtaultlng  from  accidents  ;  the  promiMMl  bvnefits  woalJ 
twt  be  paid  when  the  contributor  or  any  person  entitled  to  di 
bccauAo  of  the  accident  to  him,  whether  resulting  in  death  or 
claimed  damages  againtit  the  company ;  and  requiring  tlie  filing  with 
the  maoa^ers  of  the  association  of  n  release  Hatisfactory  to  thoni,  signed 
by  nil  persons  in  interoat,  releasing  the  company  from  ail  liability ;  b«t 
it  was  left  optional  with  the  employ^  to  accept  tlie  benefits  offend  by 
the  association,  or  to  institute  other  meaaures  to  secure  indemuity  for 
injury  sustained. 

Every  applicant  for  membership  is  r«qutrcd  to  state  in  his  applica- 
tion his  age  and  length  of  service  with  the  road,  or  its  branchc%  which 
is  held  to  )>«  concluuvc  evidence  in  rcepcct  to  any  subsequent  clahn 
presented  by  him  or  bin  repn-sentatirc. 

Before  any  accident  allowance  can  be  paid  to  any  member,  tht 
eurgeoB  of  the  association  must  certify  that  be  is  totally  unable  la 
labor;  and  tho  supervisor  or  chief  of  division  or  department  in  which 
he  served  before  the  accident  must  certify  that  bis  injuri««  weft 
received  while  tn  the  diKliarge  of  duty  and  in  the  oomiiany's  servioa 

In  cases  of  illnc««  or  diability  not  thus  incurred,  the  allowance  b 
)>aid  only  after  certificates,  satisfactory  to  the  mami^jcre,  have  beta 
reooivtil  from  a  duly  registered  medicaJ  practitionur,  corrobomt4>(]  bjr 
the  ontributor'a  superintendent,  or  the  head  of  department,  that  side- 
'.  ncse  or  InjuTy  HaA  cwuMd  total  disability  for  labor  for  the  time  spe- 
cified iu  tbc  c«rltfica\«. 
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Th«  mODCjrs  belonging  to  Uio  faoda  of  (be  aaaociation  not  required 
Cor  imnuxliabo  use  *r«  invested  bj  tlic  mansgera  in  t'niccd  States  bonds, 
MarylnndSute  and  municipal  bonds,  BaltiniorQiudOhioKulroadlKinds 
or  obligfttiona,  or  otlicr  tirat-claaa  securitit^.    All  wcurilics  and  tbc 
mont-yM  neci-aaary  to  meet  current  gx]>oii«»  aro  intriutnl  to  tlio  official 
■kutodyof  the Tr«asuror  of  tlic  HnUimoro  and  Ohio  RMlrcod Company, 
^Bo  be  beld  subject  to  requisiliuu  of  ibe  couimitivi;  of  management. 
^B     The  mamtgers  arc  ckuflcn  partly  by  tlie  Baltimore  and  Ohio  Railroad 
^^Company,  on  account  of  its  interest  in  the  fund,  and  partly  by  the  con- 
tributor* to  !t ;  the  nompany  choosing  four  and  the  ooutributors  five 
^tlio  majority  of  those  selected. 

Any  differences  arising  between  claimants  for  tfao  benefits  set  fortii 

in  the  constitution  and  ihu  committee  of  iDaiiagcmciil  urv  subniittcd 

to  arbitration. 

1^^     The  condition  of  the  fond  i«  annually  invctitigat«d  and  reported  on 

^^py-  a  proper  and  oompeteut  person,  to  be  selected  by  the  roanagere  for 

^Khat  piirpoae,  and  any  surplus  remaining  at  the  cod  of  each  year  is  do- 

I^Pvolvd  lo  the  reduction  of  tie  rates  of  contributions  of  meuiborH,  or  in 

•neb  other  manoor  disposod  of  as  in  the  judj^ent  of  tbo  comniiltee 

^^rill  best  eubcervc  Ihv  Intorcsta  of  the  aeeociatton, 

^H     The  association  uttUxc*,  under  judicious  contracts,  those  hospitals 

'      located,  and  thtwv  phyaician*  and  sargconn  r«idinjt,  along  the  com- 

paoyV  lincit,  and  ihi*  scrrioc  ha»  been  econoiniciil  and  agreeable  to  ilM 

meniber*.     While  it  is  reaponuble  for  surgical  expnuw*  only  in  cases 

of  injury  arising  from  the  discbarge  of  duty,  its  meubeK  have  the  ad- 

I      vantatte  of  reduced  prices  obtained  under  its  oontractji  when  they  are 

^ktherwise  disabled  or  sick.    There  arc  besides,  as  a  part  of  the  titaff  of 

^^Ihe  society,  a  corps  of  Kilaried  physicians  designated  aj«  medical  in- 

spectont.  to  each  of  whom  i»  assigned  teiritorial  limiui,  which  they  arc 

constantly  traversing,  iovcstigaling  cases  of  disability,  nwthods  of 

^^tnialment,  the  sanitary  condition  of  the  lines,  etc    It  is  also  Iheir  duty 

^■to  afford  prompt  relief  to  sufferers  from  casualties  of  travel,  wlicther 

^nbey  be  members  of  the  association  or  other  employ^  or  passengers  ; 

Vto  examini'  applicants  for  admission  to  the  company's  service  as  to 

physical  (|ual  itie.it ion*,  and  to  exercise  a  rigid  ccntorvhip  over  tho  sani- 

^^Ury  ooudiiiotia  of  grounds,  buildings,  coaches,  baggagtf,  etc. 

Hf      The  rigid  unitary  sopervixion  exercised  by  the  awtociation  Uiroogh 

^nu  medical  inapectora  over  every  portion  of  the  line  eunbtes  it  to  check 

^m  and  control  many  disorders  beforu  they  have  assumed  grave  propor^ 

tioD&    Thns,  some  years  ago,  when  small-poz  was  prevalent  at  many 

points  tapped  by  the  Italtimore  and  Ohio  «yiitero,  over  twelve  thousand 

employi'-s  {and  in  dangerous  localities  their  immediate  familiiTs)  were 

vaccinated  by  the  medical  inspectors  at  association  expenw,  and,  thongb 

manj  employf-s  were  greatly  exposed  to  contagion,  lews  than  a  dozen 

were  affected,  and  but  two  died  from  the  disease.     It  is  somewhat  re- 

markablo  that  neariy  eighty-five  per  cent  wero  soocecsfnl  vaccla&lAQu^ 
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::  privftlc  fiubiJcriptioD  of  oSnrt 

jsolitti  reiDAto  front  tomu,  uJ 
.;;   iirnture  ulaplod  to  tbeir  tutn, 
occupation  by  nclcncu  or 
vvaMMiititnent,  the  mindj  of  muiyiDtii 
-A  vxtetil  that  Ecriooaly  retanii  n- 
^  tivvru  the  luind  from  can  or  trool'Ie 
.^■L  nfaitf.    Other  employ^  alw>  arc  (or- 
worka,  c«peci<illy  adaiited  to  lit 
,  Srcnieii,  rood,  aud  all  other  cUcM* 
«ab  to  improTo  their  leisure  boan^  by 
^naw  tbeir  professional  bufiDcas  knoiri- 
^fibose  vbi<7)i  do  Dt>t  necemtal*  (Uc 
.■^t»  of  their  homva,  and  many  cnpl 
'  III*  chani-e  for  i]nnUfying  thmifrlm' 
<  li^.vhilc  at  thesamo  time  Ibeir  cLildrm, 
r.il  facilities  for  studv,  and  inrtnet- 
blc  outride  large  cities.    11i«  lihitrr 
:;iembcn  stationery,  school,  text.  wJ 
'    :    the  hraefit  of  discounts  on  brgt 
r  j'lan  under  which  lhi«  library  >> 

ive,  and  effeetivi^,  and  could  be  pnl  m 
'  nominal  expense.     InexpeniiTe  bat  | 
L-  printed  ;   also  cards  on  vhicb  U  \ 
.,1  di-trib«ted  that  every  employ^  caaie-  ' 
-3  litera1iir«  without  dolay  through  tU ' 
rary  committee*,  com{>0MKl  of  empkjr^  | 
■.v.A  all  other  largo  otationa,  and  tliiMigh  \ 
.  iSeials  of  the  compauy,  any  workman,  er  1 
wever  isolated,  is  readily  aupplled,  | 

.•tm-f  of  the  company  to  improve  the  Mcaltf. 
Mtliuv  of  its  forces  by  every  means  in  iu 
.  wCiwL  r^a'liniT-rooms  have  been  pravidcd  tt 
,— ^^wi  uvn^X'^'^'.'*.  iK&i')  uwen&tV^  tar  social  in- 
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^rtercotirse,  or  for  reading  and  writing,  and  iheee  rooni^  are  veil  for- 
m  nUhed  niili  ihu  princtpal  duilj'  and  inontbly  periodicatit,  as  wull  a« 

with  weightier  matUtr.     It  is  id  contem  pint  ion  to  provide  llietn  at] 
^■otbcT  diviTiionxl  rft.itionii. 

^B  Like  titv  n'lii-f  r(-iitiiri,<4  tlic  xarings-rnnd  and  1>aiMing  fc«lurcs  aro 
^MpcraU'd  Dndcr  fixed  law*  by  a  board,  thv  niKJority  of  wbom  nru  cvn- 
^'iributing  members,  and  aro  equally  fostered  and  guarautct^  by  tbe 
,      railroad  company.  j 

■       Amont;  tbe  inducements  offered  by  tJte  eavingd  feature  are: 
Facilities  to  mcmb<-rs  and  their  wive«,  no  nutter  bow  isolat«d  thetrj 
location,  to  inredt  aaving*  or  to  make  temporary  deposits  in  tUc  fund  ;  j 
Bad  tbcy  may  make  deposita  in  larger  suma  and  wtlh  more  frequency  | 

ktlian  allowed  by  other  aavingii-bankH. 
Avoidance  of  loss  of  time  and  of  trooble  in  reaching  places  for  de- 
positing and  withdrawing  money,  depositories  being  locfttod  at  inter- 
vals along  tbe  tine,  averaging  less  than  twenty  mites. 

Allowanpo  of  interest,  genenlly  greater  than,  and  always  c<ioaIiDg,  i 
L  that  given  by  olber  tctviugM-tMnkM. 

H       Ability  to  draw  cbecka  agunst  balances,  aa  in  other  bauka,  wherever  j 
B  DO  tbe  line  a  depositor  may  he  ;  to  obtain,  in  place  of  de]>ogii8,  checks 
V  of  the  lialtimore  and  Ohio  Company  negotiable  anywhere,  and  to  with- 
draw deposit^  wholly  or  in  part,  with  accrued  interest,  with  prompt- 1 
ness  and  certainty,  under  tbo  legally  binding  promieu  of  tbe  Baltimoro  j 
aod  Ohio  Company. 

Participation  in  all  profits  earned  by  the  operation*  of  the  fund— 
•very  ]K'ra)anent  depositor  being  substantially  a  ntockbolder,  without 
liability  or  any  of  the  legal  raponsibilities  usnslly  attaebing  thereto — 
and  andcr  the  most  favorable  conditions  for  the  economical,  faithfal, 
and  wise  adminixtraiiun  of  tbe  fund  through  the  offer  of  ttie  Hattimoro 
and  Ohio  Company  of  the  services  of  its  bonded  and  other  oflicialx,  and  | 
thd  designation  of  experienced,  able,  and  conscr\'ative  dirccloni  to  in-  J 
vest  its  moneys,  and  generally  to  manage  its  affairs.  I 

Under  the  hHilding  feature  :  Opportunity  for  every  member  of  the 
■mociation,  nut  only  those  who  can  provide  collaleral  for  loans,  but 
■bo  those  who  have  no  real  estate  or  other  security  to  provide  or  to  I 
Improve  homes  for  their  familiet),  by  boTTowing  from  the  narings  fund 
St  the  uniform  rate  of  six  per  cent  interest,  and  upon  the  easiest  Iprma  1 
as  regards  repayment  of  principal,  \4k.  :  in  monthly  installment.*  of  one 
dollar  npon  every  hundred  dollara  borrowed,  with  tbe  option  to  bor- 
rowora  of  making  larger  repayment*.  I 

^H      Payment  of  interr-st,  not  upon  lli«  wliolc  «um  borrowed  until  all  I 
^Bbc  loan  is  repaid,  but  only  the  payment  of  six  per  cent  per  annnm  | 
upon  ao  much  thereof  as,  at  tbe  commcDceroent  of  each  year,  remain*  | 
unpaid— an  advantage  over  most  building  societies. 

Certainly  of  securing  valid   titles  and  conveyancing,  searching 
records,  recording  deeds,  etc.,  at  minimum  cost,  through  tbe  employ-  i 
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LBi«nt  of  tbe  coai]MMi}r>  numorous  coansel   re«tli.^t  in  TimoM  b- 

I  oatiti«H. 

Frvo  and  complcto  poawukm  of  property  purchaacd  villi  loiti 
from  tho  MvlDgH  fund  during  the  repayment  of  ili«  loan  ;  tbna  nbti- 
tuting  th('  ri-[>aymcnl  of  louu  for  tlie  paymeul  of  rcnt«,  and  aoquini^ 

■l>«Bonbi|>  of  homes  at  Utile  or  no  additional  monthly  payments. 
Ability  to  purcbase  materials  at  largo  reductions  upon  current  nut, 
through  controf'td  niodu  by  tJio  OMOciaiion  with  wholwale  dcal«n>  (or 
buildiitg  and  oihcr  material  in  largo  ({nantilies. 

lJ|>l>ortui)ity  to  utilise,  fr«e  of  coal,  tb«  olficcm  of  the  aMOoialioD 
M  agouti  in  negotiating  real  estate  and  other  transaction*,  fooh  u 
Mooring  fire  and  life  insurance  at  reduced  rates,  |irompt  payment  <A 
taxes,  water-rutos,  el^,,  «tc. 

Kedud.-*!  traii^portniion  for  all  mnterlals  entering  into  the  eoutnt 
tion  or  iiuprovemnnl  of  hoinimtvads. 

For  those  who  have  nothing  to  offer  aa  acourity  for  loang,  a  pbn  for 
enahling  thero  to  secure  komea  by  simply  insuring  their  Uvea  for  tbo 
ultimate  benefit  of  their  families  is  provided. 

Tboac  leaving  the  company's  service  can  continue  their  payments 
as  befoK,  or  can  dispose  of  their  intcreet«  to  tb«  best  advantage,  u 
wo  aUo  Ifaosc  anable  to  meet  their  payment*. 

Many  other  minor  provi^onH,  all  looking  to  th«  comfort  and  wel- 
fare of  ilA  members,  hare  been  added  to  this  anooiAtloD  from  time  to 
time,  hut  tlieir  enumeration  is  uunecesnary  her&  To  summariEo  briefly 
the  beiwflta  conferred  by  this  institution  under  its  relief  features : 

It  enables  omploytl's  to  avoid  selecting  insurance  organlEations  no- 
worlby  of  confidence,  and  lo  avoid  forfeiture  of  their  moneyed  inlct> 
c»te,  as  prvminnui  are  only  di:<luoted  from  month  to  month,  and  an 
monthly  cxjK-ndfd  in  giviitg  immunity  to  the  well  and  indemnity  to 
the  disablnl.  llie  plan  of  periodical  tleductiona  enables  them  to  make 
payments  of  premiums  with  definitencas,  certainty,  and  regularity,  in 
such  email  installments  as  not  to  be  felt,  and  on  a  scale  which  the  oaa- 
pany  has  obligated  itMlf  shall  not  be  increased.  Tlicy  have  theoOBS- 
]>any'a  guaranlct;  that  all  bcnclitM  promi»cd  sball  t>e  faithfully  pai^ 
Tile  premiums  are  sto  gKuluated  that  the  poorest  can  enjoy  member- 
ship and  advantages  proportioned  to  their  contributions.  It  relieroi 
employ^  from  all  necessity  of  soliciting  contributions,  prevents  r«l- 
Icitsnctis,  discontent,  and  hardship  resiilling  from  inability  to  earn  wage* 
under  bodily  iiiBnnity  ;  and  the  knowledge  that  when  in  distrcMlbey 
get  their  dues  promptly,  and  not  through  charity,  nod  that  tbcir  funi- 
lios  are  adequately  provided  for  against  immcdiaio  want  in  com  of 
llivir  death  or  difialilcment,  makes  tbe  men  more  cheerful,  efficient,  and 
conttmted.  On  the  other  hand,  it  does  away  with  all  appeals  to  tlia 
pemifnnl  or  official  charily  of  tbe  management,  and  with  claims  for 
indemnity  for  accident,  and  rclicrea  the  company  from  nearly  all  ihe 

|Oosts  and  I'mburrasiinentM  of  suita  instituted  by  employes. 
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The  library  eiert*  &u  eloTiitiiis  and  edacatinR  influence  on  the  etn- 
Hoyi^  of  the  icmc«,  and  particularly  upon  their  rhildron,  the  ralne 
of  which  can  only  be  estiiti«t«d  by  thoso  acqitiiintM  with  the  dcuth  of 
sohool  fociliciM,  aod  the  ignonuice  prorailing  in  the  mounlvn-rrgiona 

I  of  Maryloind  and  VirgiDiii,  and  geoenlly  throughout  WcMt  Vir^^itiia. 
\  The  effect  of  the  sarings  and  building  features  in  inculcating  and 
ineovraging  prudence  and  thrift  will  be  readily  recognized  by  us  all, 
prho  know  by  experience  tbat  there  n  van  need  to  learn  the  art  of 
aavini;  money  than  of  earning  it.  By  their  meani  the  humblost  laborer 
can  proTido  against  Reasons  of  adveniiy,  or  if  Iw  pleuM  may  provido 
m  home  for  htmxrlf  and  faiDity  and  take  tbat  rank  and  indepmd- 
ence  among  bia  fellows  that  attaeh  everywhere  to  freehold  and  free- 
dom from  debt ;  and  all  this,  under  rdrcnmotancea  of  convenience, 
che»pae«s,  and  ahsolate  sccanty  that  none  but— and  not  many  of — our 
metropolitan  cities  can  offer.  As  illustrating  the  avidity  with  which 
tbo  employ^a  of  the  Baltimore  and  Ohio  Company  ar«  utilising  ihoeo 
DCw  fcatiirc-s,  it  ia  reported  that  the  aavings  fund  had  roceivvnl  in  de- 
poMU  t273,13S.5S,  of  which  9150,440.^8  bnTC  been  loanol  undt^r  its 
boildiiig  feature,  and  only  St>|Vff  V^  *^*"^*  °^  depouts  have  been  with* 
drawn  niuoo  the  bank  was  opened. 

TIm  beneflta  accruing  to  the  Baltimore  and  Ohio  Company  through 
the  formation  of  this  OMociation  were  early  deinontitrati'il  lo  be  mate- 
rial and  important.  Though  at  first  there  watt  opjiosition  from  eomo 
cmploy^-8  caused  by  a  misapprehension  of  its  provision,  and  nnjnst, 
harsh,  and  ignorant  criticism  from  newspapers  inimical  la  the  Italtl- 
morc  am!  Ohio  management,  ibc  end  of  its  6n\  year  showed  a  mem- 
bership excelled  by  few  if  any  Ix'iievolent  socicticfl  in  tlto  Vuited 
States,  and  at  the  end  of  its  fourth  fiscal  year  niiiet)'-6vu  per  cent  of 
all  the  company's  employ^  —  other  than  clerks,  telegrapher;*,  and 
agents,  non-hazardonsly  employed — were  enrolled. 

While  before  its  establishment  the  Baltimore  and  Ohio,  like  all 
other  railroads  similarly  situated,  directly  or  indirectly,  yearly  dis* 
bnr*e<1  Urge  snm*  for  damage-s  to  its  employes,  and  was  subjected  to 
much  annoyance  and  loss  by  llie  angry  feelings  engmdcred  by  litiga- 
tions with  its  people  and  their  frii.nx^  «ince  18^)  it  has  not  had  a 
dosen  such  sniis,  and  this  almost  total  immunity  from  reiatioui  litiga- 
tion with  its  employes  has  of  its<-lf  bn-n  a  naring  of  several  times  the 
entire  cxpcndittire  on  the  lusociation's  bolialf. 

k  Through  tlie  system  of  medical  examination  of  applicants,  through 
10  improTCtl  sanitary  condition  of  its  sltops,  through  (he  considora- 
00  and  caro  and  com])en!«liun  |iaS(l  cmploy/w  when  dlsabh^nn-nl  ue- 
mdlates  eesution  from  lal)or,  and  llimngb  ilio  promi>t  paynicnl  of 
Boffioiently  large  death  insurance,  the  standard  of  the  si-rrice  has  been 
perceptibly  raised,  and  it  is  securing  a  mnch  more  efficient  and  desira- 
ble olan  of  labor,  skilled  and  nnskilled,  and  has,  in  some  placet^  drawn 
tlie  best  material  from  competitive  works,  and  holds  its  force  with 
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lou  difficalLy  and  Ioml  It  w  tbo  bond  of  olowr  friendlv  relatiouhij 
botwt'CD  viniilojrcT  and  cmploj^,  and  luis  fortorvd  a  feeling  iLutiN 
interaU  of  bulb  are  identical.  It  baa  dooo  nway  with  all  pretext  in 
joiDtng  organizations  inimical  to  labor,  t»  wnll  a*  witb  all  juHtificaike 
for  seeking  cbaritablc  assistance  from  ibu  company  or  from  ttVin- 
employee. 

Il  IB  the  almost  iinanimoua  testimony  of  tbe  railroad  compiaj't 
officials  that  it  would  now  be  uoct  difficult,  if  not  impossible^  to  b- 
augurato  a  general  strike  anwwg  tlw  members  of  this  association. 

Fetvoual  appeals  to  tbe  managcn  of  the  company  for  pcciutinr 
■ulstanee  on  behalf  of  nofortuuatv  employes  are  now  onknown  in  itii 
Bervlt-e,  and  this  relief  from  solicitation  has  reacted  faTorably  npoa 
Ihfl  morale  of  the  foroo  by  inducing  independeuoc  and  coiiteiitmeDt. 
Bcaidea  tbo  many  patent  advantages  accruing  to  tbe  company  fnc 
tbo  savings  fund  and  building  fc.ittires,  is  tbo  important  one  of  con- 
Tortiag  a  prorot{>ially  migratory  forcu  into  a  permaneiit  one,  nlHth 
u  gradually  locating  ildcif  at  jwiuts  wh<To  the  company's  tnt«iMti«3 
beet  be  subserved  and  protected. 

Under  the  pension  feature  tbe  provision  made  for  the  impport 
daring  life  of  its  aged  and  pcrmancotly  disabled  employe's  enables  ibc 
oompftny  to  dispense  at  will  with  many  old  servants,  it  bo.  tboQ^ 
incajMuiitatcd  by  mental  or  bodily  infirmity,  ofu-n  the  effect  of  injo- 
ries  received  i»  the  M-rvicf^  must,  under  ordinary  conditions,  tlireuj^ 
sheer  humanity,  bo  borne  on  the  rolU,  tboB^,  as  nil  odiDiuvttratin 
officers  know,  to  tbo  disadvantage  and  frequently  to  tlie  cndipgeniig 
of  the  company's  interests. 

In  brief,  the  best  possible  testimony  of  the  good  mults  attsistJ 
lie*  in  the  fact  that,  as  tbe  result  of  two  years'  trial  of  tbe  plan,  sncb  a 
OODScrTatiro  corporation  as  the  Baltimore  and  Ohio  liailrottd  Com- 
pany undertook  further  obligations  on  its  bi-linlf  which,  if  cipjiatiied) 
would  amount  to  over  a  half  a  million  doDnni,  and  is  conlcmplatiog 
still  further  donations  to  tlMi  same  causa. 

Railroading  is  rapidly  advancing  beyond  tbe  boundarin  of  a  men 
businexs,  and  into  the  dignity  of  a  profession  requiring  exlCDnve 
knowledge  of  many  branches  of  science,  technical  tr^ning  of  a  bigb 
order,  and  already  requires  a  devotion  to  coq)orote  inter«£t8  from  iu 
ataff-olBocrs  and  many  subonlinairs  tliat  nvceseitatos  the  Mcrificeot 
tlicir  independence,  and  all  opportunity  of  securing  comiK'ttnce  in  oihir 
channels,  while  it  has  not  branches  or  dej>anments  in  which  iutelB- 
gence,  energy,  and  ■cruputona  honesty  are  not  required.  And,  at  of 
tlie  great  armies  of  railroad  operatives  only  a  few,  comparatively,  cm 
g*in  wealth  or  competence,  the  great  majority  who  give  to  their  work 
equal  devotion  and  tlicir  full  measnre  of  ability  yearn  for  recognition 
in  their  sphere,  and  in  no  more  effective  or  acceptable  nay  can  ihcj 
be  rewarded  than  that  in  which  the  Baltimore  and  Ohio  Bailrosd  has 
recognised  the  scLf-«bnegition  and  faithfulness  of  its  servantsi        ^ 
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Let  other  railroads  follov  their  examptc     Let  tlicnt  do  away  witli 

Bpotism  in  employmenl  mid  promotion  ;  ovcopt  the  scnivcs  only  of 

foand   to  bo  expert  workmen,  pbyucally  a*  uctl  iui  mt-ntally 

Jiticxi  to  fill  reipou&ible  positions ;  ibeo  suirouDd  tbo«o  Miectvd 
Huch  mat«riai  proteciioo  and  attractions  aa  will  aoDul  migratory 
in9tiDct8  aad  anchor  them  by  chains  of  »cIf-int(TV«t,  and  they  will  have 
made  safe  provision  against  Ruvh  dlMutti-ni  as  that  which  orcrtook 
some  of  oar  Kastem  lines  in  1877.  Tbo  motive  of  a  railroad  in  thus 
meeting  ita  employe's  nioro  than  half>way  need  not  bo  concealed.  It 
is  far  bott«r  to  have  it  at  onoo  ondcrvtoocl  tlutt  aclf-intcrost  iit  to  be 
tbfl  govcrninj;  coii«idi;ratii>n  on  both  tidvri  ;  that  a«  the  cmjiloyu  ex- 
pects to  proBt  by  his  participation  in  snob  a  scheme,  so  dots  iho  rail- 
road, from  its  participation  therein,  not  at  the  eipen»c  but  through 
the  promotion  of  its  workmen's  interests.  The  latter,  by  yielding  a 
small  percentage  of  their  pay,  can  secure  to  thom&clves  ail  the  benefits 
derivable  from  tlic  most  judicioasly  prepared  scheme  of  insurance  and 
nmtaal  benefit  that  the  light  of  ihc  present  age  can  aflonl ;  tbefonocr, 
throagb  the  annual  investment  of  a  reasonable  aum,  probably  to  the 
saving  of  larger  expenditures  in  other  directions,  will  profitably  secure 
itself  against  the  annoyance  of  lawsuit*  and  other  ill  rcGuits,  while 
also  reaping  other  advantages  and  forwarding  the  philaulhropical 
work  of  tJni  age.  The  sluilent  of  railway  benevolent  institutions  abroad 
will  be  stnick  by  the  disparity  of  growth  between  those  in  which  in- 
mranec  against  accident,  old  age,  and  death  is  by  the  em|doyer  made 
compulsory  upon  the  employ^,  and  others  where  such  action  is 
optional  in  favor  of  the  former.  In  old  settled  countries,  where  the 
labor  market  is  overstocked  and  competition  for  place  most  active,  lit- 
tle ditfieully  is  cxpciioneed  in  enforcing  snchaiTTXTVi^uisite  to  employ, 
ment ;  but  in  this  oountry,  where  the  rapid  development  of  railroad 
interests  usually  creates  a  conntant  dunand  iot  labor,  and  where  tba 
dissatisfied  employ^  of  one  road  has  only  to  step  across  the  field,  as  it 
wero,  to  be  welcomed  with  perhaps  increased  pay  by  rival  interests,  it 
takes  nerve  to  enforce  such  a  provision.  There  arc  few  intelligent 
railnMtd  inanagemenia  that  will  not  ftdly  admit  that>  as  the  resnlt 
of  proverbial  improvidence,  thtir employJ'-s arc,  as n cinw,  discontented, 
migratory,  and  exceptionally  difficult  to  reach  with  moral  and  eco- 
nomical teachinijB  ;  and  they  must  clearly  ]>erccive,  in  the  word*  of  a 
recent  writer,  tiiat  "there  is  marked  tendency  to  trust  to  luck  in  the 
future  for  Iht-rnHvIrcs  and  their  f.imilies,  instead  of  making  provision 
ahead,  which  exercises  a  demoralising  effect  npon  the  whole  character, 
and  directly  affecta  the  interests  of  their  employers."  Yet,  though 
they  are  prepared  to  admit  that  this  fact  makca  it  both  right  and  a  daty 
of  the  employer  to  interfere  to  correct  the  evil,  as  far  as  it  is  possible 
to  do  so,  and  that  "  if  men  need  to  be  made  provident,  and  to  goard 
against  advenuty  in  sickness  and  oM  age  by  compulsion,  then  comput- 
rioo  abould  be  used,"  they  are  naturaJIy  slow  to  force  an  issue  not 
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be^l 


,  ab8olat«ly  vital,  and  vlileh  \3uj  fear  may  deprive  them  of  bdp  a1  lint 
of  nred.  IIiq  danger  In,  IiowcTer,  rooro  iiDagiiuir]r  thu  real,  l<x  u 
one  will  dony  tli«  riglit  of  a  corporation,  or  Kay  employDr  conlnctbg 
for  latwr,  to  impose  such  oonditioDs  as  a  preoodont  to  rmploymem  m 
its  intcrvsta  aud  jud^ent  dictate,  and  to  Belect  iircfcrably  thoM  will- 
ing to  litlp  protect  thom*el?cB  and  dependenta  from  tlic  f(Iect«  o(  1 
lioKiu-ilonH  8crvic«.  Th«  grrat  suocon  of  ibe  Uatliinoni  uod  Ohio  E» 
ploy^'  Relief  Association  lic«  in  tho  fact  tlut  tbe  manag(>r«  of  thai 
oontpany  "  had  lli«  counig<!  «f  ihoir  oonvictionp,"  and  made  it  a  too- 
dittOD  precedent  to  vrapto^incnt  in  ii«  »rrvic«  that  tho  men  should  fi(^ 
an  ngrecmont  to  prvtevt  tbecoselrea  and  families  ngainsc  tlifl  noHt- 
tudeN  of  a  haiardoua  service. 

Tlw  prOTorbial  coDMrratinn  and  timidity  of  eapiul  make  it  4«ir 
to  rcalixo  ihu  logical  wqnenoo  of  expiTimenta  wUfh  have  a  rital  bttf- 
ing  on  ltd  invested  interests,  llie  uniform  snccesa  and  incrtssed  pro*- 
perity  whidi  hare  attended  industrial  partnerships  between  capitaliMi 
and  their  workmen — practiced  moro  extensively  on  tlie  CootiiM-nt  of 
Enropo  than  in  England,  and  little  or  not  at  .ill  with  ue — chow  to  Ibe 
diaintcroslcd,  thotightful  mind  that  herein,  moro  than  in  cfTorlii  in  iD 
other  directions  combined,  cxovllcnt  though  their  effect  may 
the  true  solution  of  the  gravest  and  moat  important  queation 
before  the  world— i.  c,  how  to  eejuitably  adjust  the  retstiowi  bet 
capital  and  labor.  Probably  the  scriona  contemplation  of  a  di 
DO  nutter  bow  minute,  of  their  profits  with  those  whose  labor  vait 
tbom,  would  incite  in  tho  minds  of  our  railway  Hham  and  bond 
nioh  alarm  and  opposition  as  would  diKplace  any  management  ad'  _ 
ing  auoh  a  propoaition  ;  yet  on  one  or  more  of  tbe  moat  important  r^ 
ways  in  Prance  Judicious  action  in  tbis  direction  baa  resulted  in  the 
employ^  becoming  the  majority  owners  of  the  securities  of  tht  pr<f^ 
enios  they  operate,  and  those  corjwrations  and  (irms  in  whose  pf^ta 
tlicir  workmen  arv  allowed  to  partii.'i)>nte  bavo  ex]KTii.-iiced  incrwH 
prosperity  and  decrouod  migration  and  irregularity  in  attendance  of 
tho  workmen,  whoM  goneral  standard  of  efhciency  baa  been  raised  bf 
the  competition  to  shai«  suoh  beneBis,  and  tiiis  unity  of  intereaukai 
entirely  isolated  (hem  from  the  offecu  of  labor  aj^ilations  and  tu^ 
moils.  That  the  managers  of  such  great  intercsu  as  those  of  our  nil- 
roads  and  mammoth  manufacturing  establishments  who  pioneer  a  re- 
form of  this  character  most  poeeess  great  oorvo  and  n-noluiion  as  nB 
as  influence,  goes  without  saying ;  bgt  tbo  constant  strifu  and  con{» 
tilion  now  prevailing,  necessitating  most  rigid  ceonomtea,  which  alsioit 
always  rvjult  in  curtailment  of  wages  and  in  strikes,  must  of  tbemsriTes  I 
gradually  force  coqiorationa  to  concert  meaaaree  for  securing  ])enDS- 
nent  control  of  Uicir  foroea,  and  none  can  be  eo  effective  as 
that  look  to  a  community  of  financial  interests.  Tbe  manager 
first  mtcceeds  in  applying  to  his  service  tbe  principle  of  industrial  pi 
nership  will  prove  a  Knpoleon  in  tho  railroad  world  and  a  dictator 


BBCLAMATION  OF  MALARIOUS   C0U2fTBI£8.     785 

cipmpctitont.    I'liitl  Home  oii«  cooipet^nt,  and  of  iDBa«Dce  sufficient 
to ilireci  Auch  a  Euovcmtnt,  iu»j  eliorlly  arise,  \»  not  iilUigitliiT  improb- 
J«,  for  alr«adj'  tbe  prpHidcnl  of  ouv  of  iliu  grviut  EiuttcTii  trunk  linos, 
lt«ii  recently  recapitulating  wbut  lils  board  nf  uanxgi; intent  liod  dono 
I  cultivate  each  sttiiolinient  in  iu  ^-niploy^a,  mud  : 

'  I  hope  to  KL'tf  tbu  day  when  this  society  will  be  extended  into  a 
eat  co-operntire  aasooiation  ;  when  the  men  iu  tliis  service  will  indi- 
vidually bave  pecuniary  interests  in  tbiit  vant  property ;  when  the  mco 
who  run  the  trains  and  operate  tho  nincbiiiery,  and  all  otbf^n  baving 
steady  employment,  will  bo  purl  ownvm  in  tliid  grt-at  eorporutiuH  ; 
wbcn  they  will  in  every  aenae  be  identified  with  and  form  a  part  of 
i  company." 


fTOMMASI-CRlTDELI  ON  MALAniOTTS  COUNTRIES, 
ANI>  TllEIR  REULAMATIOX* 

^ISHISSIXG  from  scientific  tenntnology  the  words  "marsh  miasm  " 
and  "marfh  noil,"  and  replacing  ibem  by  "  malaria"  and  "ma- 
larious «oil,"  tbe  author  Iraceti  the  fever-poiflon  ibiu  Indicated  to  "  an 
agent  which  ean  infect  tbe  soil  of  any  country,  however  tliat  soil  may 
differ  from  other  soils  in  hydrographical  and  topographical  conditions 
and  zoological  composition." 

This  agent  is  a  living  organiitm  inferred  to  exist  long  before  mt- 
oroMOpy.  That  it*  character  should  remain  uniform  in  «oils  the  most 
direrM  proves  that  it  can  not  result  from  tbe  clietnical  reaction  of 
these  soils.  This  persistent  uniformity  is  easily  understood  on  the  ad- 
mission that  malaria  is  duo  to  a  fermentative  organism  which  finds 
conditioiu  favorable  to  \u>  life  and  its  multiplication  in  soils  tbe  mo«t 
various,  as  in  tho  case  with  thouHamU  of  other  organisms  mnch  higher 
tban  the  rudimentary  v^-getatioii^  which  con»litute  living  fennonts. 

Tbe  increasing  intensity  of  tho  poison  In  maliirious  soils  abandoned 
to  llieoiBelveB  is  especially  demonstrable  in  Italy.  Etruscan  and  T^tln 
oiliee — Homo  herself— aroso  in  malariom  regions,  and  they  flouriahed 
mainly  on  aeeount  of  the  Hoil  reclamation,  which  in  the  course  of  cent- 
uries dimini»be<t  the  production  of  the  poison,  without,  however,  suc- 
ceeding in  wholly  supprewing  it.  The  abandonment  of  the  reclaim- 
ing proccMeo  led  to  the  redevelopment  of  the  poison — lirKt  during  the 
Roman  domination  in  tbo  conquiri-d  and  devastntc-d  Ktniria,  aftci^ 
ward  in  Home  herself  on  the  fall  of  the  empire,  and  finally  in  Southern 
Italy.  This  redevelopment  of  malaria  in  Ibe  Roman  Campigna  haa 
been  witnessed  in  timei<  not  very  remote  from  ours,  localitie-i  where  it 
was  powjblo  to  enjoy  Hummer  nwidenec  {viUeffffiatura)  having  at  that 
I  become  uninhabitable.     In  these  localities  the  physical  coi>di- 

'  •  AbtlTMt  bf  111*  "  Uoect  '■  fram  an  utldo  pabU*h»il  In  ihs  "  Nsova  Aal>ofc«is." 
Tw.  xxru. — BO 


786 


TffJi  POPULAR  SCIENCE  MOyTHLY. 


tions  of  Uhi  soil  baru  not  Ttricil  for  rontnriee  ;  bow,  tlirn^ 

viiornioutt  Snereatte  of  maliirla  be  due  to  pmgreflsive  altt^ralii 

choniical  constituiion  of  Uio  soil  itaelf  ?    Attmit  that 

in  a  living  orf^anism  whose  sncceesive  (tonuratiatM  itif^ct  to 

invreaaiug  oxtcnt  tho  »oil  wbicb  oontaios  it,  and   the  cxpli 

eaay. 

Again,  in  regard  to  tbv  malsrioat  contvnUt  of  tb(>  atmc 
die  uialarioQS  ferment  {/ermento  maiaricti)  were  compuwuil 
emanations  from  the  eoil,  or  of  a  chemical  formcnt  fonned 
and  raiwd  into  the  air  togt-tbor  with  watery  vajior,  the 
tiinta  of  tb«  atmiiMplivro  ought  to  rca«h  th«ir  maxitnara  iu  ihi 
when  the  soil  ia  moat  wamivd  by  tho  nin's  rays,  attS  in  vt 
evaporation  of  the  water  it  contain;*  ami  tlic  <^'hcmical  ]irx)c«i<«««  ii 
ring  witbin  it  are  at  their  greatest  intunHily.     But  it  i»  uol  i 
malarious  contents  of  the  local  atmosphere  arv  less  in  the  i 
hours  than  at  the  beginning  and  close  of  the  day — that  is, : 
ntm  and,  abovu  all,  after  Fiini>ct.     Xow,  it  is  exactly  at  thr«>>  I 
oda  of  the  day  that  tlic  difTcrcncc  between  the  t«oip«nuitr 
lower  strata  of  the  atmosphexe  and  tb«  Iem|>«ratDro  of  the  : 
the  soil  is  greatest,  and  that  the  ouirenld  of  air  which 
tiually  from  tho  soil  into  the  upper  atmosphere  are  at  tbcir 
ecL    Admitting  that  tbe  malaria  Is  formed  of  solid  particif 
Bjieoilic  gravity  (»itch  as  arc  tliv  germs  of  the  inferior  vc 
we  sec  at  once  how  it  ought  to  accumulBte  in  the  lower  stta^ 
atmospliere,  es{>ecialty  in  those  two  periods  of  tb<-  day. 

The  tendency  among  invt^stigators  has  alwayn  bei-n  to  attril 
spccitic  poisoning  of  the  air  to  a  living  organism  which  molt 
tbc  Moil ;  bat,  nnfortuttatoly,  the  "palnitrnl  pn-jndice,"  as 
maul  Cradcli  calls  it,  liaa  led  them  to  examine  only  (he  low* 
isDM  which  haunt  manthcs.     In  1870  the  author,  in  conjiinc 
Dr.  Klebs,  diMovcrcd  the  cause  of  roahiria  in  a  "  acbizomyccs  i 
ris,"  and  recently  Ors.  Maiebiafava  and  Celli  have  demons 
thiK  parasite  attacks  directly  the  globulw  of  tbe  blood  ai>4 
tlii'iu  nftcr  having  determined  in  them  a  acne*  of  chantct 
tionv,  which  indicate  qnitc  certainly  the  existence  of  a  mala 
tion,     "  Many  obserrations,"  »ay<i  the   author,  "  ju«.   cotnp 
Rome,  would  tend  to  demoRstratc  that  this  parasite  does 
riably  assnme  the  baeillary  form  deseribod  by  Kicbs  auil  my* 
thiit  portly  morphological  qne«lion  need  not  concern  the  fnel 
gienisL    For  him  it  ia  essential  to  know  that  lie  baa  to 
living  ferment  whtfh  can  llonrish  in  toils  the  most  dlv. 
sitioD,  and  without  tJie  presence  of  which  neither  niar>l 
pntresocnt  water  are  capable  of  proiiucing  malaria." 

Having  incidentally  shown  that  soils  may  oontain  this  ; 
an  inert  stata  and  not  prodnco  malaria  till  the  eircmnelaDCH 
to  its  activity  bavc  arisen.  Dr.  Tommaai-Craden  proceeds 
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Btrate  that  among  tbc  conditionB  which  aeeist  che  developrnf^nt  of  the 
malarioas  fermt^nt  contained  in  the  teA\  and  the  vxcL-wivt-  air  aocuma- 
l&tJon  of  that  fcnoent  in  th«  air,  there  ure  tliree  of  pr!m»ry  importanee, 
M  iheir  concum-nco  i»  iii(tijt|>eiisable  to  the  prodnotion  of  malaria. 
These  nrc  (I),  a  tcmpcraturo  not  lower  ihaD  SO'C  ;  (3),  a  moderate 
degree  of  (lermaDent  hnmidity  lu  the  malariouB  soil  ;  and  (3),  the  di- 
rect sctiOQ  of  the  oxjgPD  of  the  .lir  on  the  vtrata  of  tlie  soil  which 
ooDtaina  the  ferment.  If  one  only  of  tbeste  three  conditions  he  want- 
int;,  the  development  of  maliiria  kecomc^  impossible.  Now,  tbiH  a  an 
iioportatit  point  in  the  natural  history  of  malaria,  aa giving  us  the  key 
to  the  chief  port  of  the  soil  reclamation  att«mpted  by  man. 

£l»t,  let  ua  take  Nature's  amelioration  of  the  mnlarions  countries, 

Boqwnding  as  she  does  for  a  longer  or  slioru-r  time  the  production  of 

malaria.     Winter,  for  example,  oauaes  in  all  thetwi  countries*  n  ptirely 

thenuic  amelioration — that  is,  it  suspends  the  prcidti<ai»n  of  malaria 

simply  by  making  the  temperature  fall  below  the  minirauia  required 

for  the  development  of  the  poison.     In  fact,  tltere  are  often,  even  in 

^^winter,  sudden  oalbreaks  of  malaria  when  a  airocco-wind  rai«ea  the 

^bcmpcratare  ahoTe  this  minimum.     Again,  during  a  very  warm  and 

^Bry  summer,  malaria  is  not  developed,  because  the  eun*8  nys  have  ex- 

^ftatuted  the  biimidily  of  the  sot),  do  producing  n  purely  hydraslic 

amelioralioD.  which,  as  in  the  Roman  Campagna,  in   I881-'S2,  may 

•laat  for  a  conaiderable  time  ;  ea.<iily  to  he  diwipated,  hoirerer,  by  one 
Heady  i^tower.  Finally,  there  may  oocur  in  oaturo  purely  almospfaerio 
ameliorations,  when  the  surface  of  the  malaiiotu  aoil  is  withdrawn 
from  the  direct  action  of  the  oxygen  of  the  aJr  by  means  of  natural 
earth-coverings  formed  by  alluviai  deposits  of  healthy  soil,  or  by 
means  of  the  "carlh-fctt "  wrought  up  from  the  soil  by  the  root*  of 
herbage  in  a  natural  meadow. 

In  their  variouit  attempts  to  suspend  the  development  of  malaria 
from  the  soil,  men  have  tried  to  imitate  Nature— to  eliminate,  that  is  to 
pay,  one  of  the  three  conditions  indispensable  to  the  multiplieatioo  of 
the  speeilic  ferment  contained  in  that  soil.  Naturally  enongh,  they 
i»T0  never  attempted  thermic  amelioration*,  such  as  Nature  effects  in 
inter,  because  it  is  not  in  their  power  to  control  the  sun's  rays.  They 
bad  to  rent  rid  their  efforts  to  eitlter  hydraulio  or  atmo«pheric 
irations  ;  but  somelunOT  they  have  suece^^ded  in  happily  coot- 
liiiiing  the  one  and  the  other — that  is,  in  eliminating  at  once  the 
hnutidity  of  the  soil  and  the  direct  action  of  the  oxygen  of  the  air 
opon  it. 

Ilydrsniic  amelioration  has  aasumed  many  forms,  aceording  to  the 

tare  and  silo  of  the  malarions  soil.     Drainage,  in  which  llie  ancient 

roan*  excellcal  ns,  ha«  been  practiced  in  Italy  both  in  deep  and  fri- 

ile  soilt  and  In  suh«>iU  compact  and  almost  impermeable,  in  which 

tt<'r  the  "  cnnicular"  draliia  of  the  Ktruscans,  Latins,  Volscians,  and 

imana  might  even  nowadays  be  slndiod  with  advantage;. 
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Hotnotimw  a  twofold  drsina^  of  the  upper,  oh  well  u  the 
upecl  of  thi)  soil  nuiy  bo  practivud — tbat  is,  dnining  tbo  ftiibaoi]  i 
inorvuing  tho  vvtjionuion  of  tbo  imrfaoe  «rat«r.    The  oatting  do' 
of  forc*l8  in  maUrioua  covntnes  hjui  oftvn  proTod  an  excollcnt 
of  ameliontiiou  ;  liecaose,  bj  removing  vvcry  ubstacle  to  the  din 
aotion  of  tbe  sun's  rays  on  ih«  Mirface  of  the  aoil,  it«  faamidity  durii 
the  warm  tionaon  is  eomotimm  entirely  exbaoMed.     In  epite  of  iiiiiT< 
sal  i-xpiTii-nev  of  tlita  fact,  a  achool  originating  witb  tbc  great  Ron 
phytivian,  I^jiciii,  luu  Boataiiivd  tliu  contrary,  ooaDseliug  thu  maiol 
naiMe  and  eveo  tbe  extension  of  forttota  in  malarious  oouutrics.    U 
cisi  was  completely  powcuicd  willi  tbe  "  palustral  prejudice,"  aad  bl 
lieved  that  tbe  malaria   generated  in  tbe   Pomptine   Marebee,  ud 
attacking  sucb  townships  as  Ciatema,  wan  intercepted,  if  onlypartiiUd 
by  tile  foreata  between,  and  be  therefore  opposed  the  cutting  doira  ( 
the  trocs  and  recommended  increased  planting.    Uu  did  not  kno«  tbl 
the  malaria  was  already  in  the  soil  and  covered  by  the  forest  in  qua 
tion.     lM>me  Lbirty  je»n  ago  tbe  Caelani  family,  to  whom  Ciatenui  b 
longs,  cut  down  the  foreet,  and  ttrcnty  years  thereafter  Dr.  Tonmi 
Cradcli  wna  abto  to  show  that  the  health  of  the  neigbborbood  b: 
greatly  improved  in  eoDseqacnoe.     A  oomraission  appointed  by  tt 
Minister  of  Agrioultnrv  invMtlgated  tbe  whole  aubjeirt  of  the  e 
enee  of  woodfi  witb  malaria,  and  in  its  report  issued  in  18d4  oom| 
disproved  the  theory  of  Lancisi  and  coofinned  that  of  Dr.  Toi 
Crudcli. 

Absorbent  plants  hare  been  stiggmted  and  nscd  as  a  meani  of 
drawing  humidity  from  the  soil,  not  witbotit  success  in  certain  coqO; 
tries  really  malarious.  Tlic  prejudice  that  the  malaria  is  duo  to  tbl 
patrescent  decompositions  of  tbe  soil  has,  in  Italy,  led  to  t]ie  eboia| 
of  the  .Eucolirpttit  globultu  as  the  tree  best  adapted  U>  combat  tM 
potaon,  the  idea  being  that  tbe  eucjilyptus,  which  growa  very  rapidJn 
dries  the  humid  earth,  and  at  the  same  time  by  tbe  aroma  of  its  lean! 
destroys  the  so-called  miasmata.  No  guDuino  instance  of  the  eecalypi 
tUN  having  succeeded  in  its  allotted  tusk  iii  yet  known  to  Dr.  Tonuuik 
CVudcli,  though  he  does  not  say  that  ila  succeM  is  impoeaible.  Hsq 
iu  Italian  patrons  studied  its  action  in  its  native  Amitralia,  where  it 
fiourisbe«  much  beU«r  than  in  Italy,  they  would  have  known  that  tbatt 
are  eucalyptus  fon«ta  in  those  latitudes  where  malaria  is  very  |>rcv^ 
lent,  AS  has  been  shown  by  Professor  Livcrsidge.  of  the  University  41 
Sydney.  The  cultivation  of  the  tree  at  the  Trc  Fontane,  near  Rom 
which  it  was  thoaght  would  prove  entirely  suceeMfal  in  combating  lb 
local  malaria,  disappointed  cxiH-rt^itiontt,  for  in  1883  that  hamlet  wi 
tbe  scene  of  a  sovero  outbreak  of  the  fgvor,  while  tbe  rest  of  tbe  Qua 
pagna  was  unusually  exempt  from  it.  The  encalyptun,  iu  fact,  is  a  c* 
prieiouB  tree  in  European  soil ;  while  in  full  leaf,  during  the  winltq 
it  la  often  V»V\e4  >»^  TvoCWwrral  ivMt,  and  oven  by  tbe  late  frosw  « 
epring,  to  say  notVvn^  ot  >a%'na&,  qi^&  wA  ctOoMi  a&tvn«.  vcfineuccs  m 
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yet  fonnulatcd  by  lh«  bouuist ;  again,  when  the  winu-r*  arc  mil*!  «id 
thu  rioil  deep,  it  often  oboots  up  ra]>i(lly,  only  to  be  snapped  asunder 
by  viuds  of  moderate  etrecgtb.  Encalyptus  plantations,  moreorer, 
Arc  very  cMstly.  If  the  ;^und  is  watery,  it  bas  to  be  drained,  other- 
wise the  roota  rot ;  if  ttic  ground  it.  heavy,  trencbm  mnel  be  duj;  in  it 
to  make  room  for  the  long  root**  of  the  trees,  and  often  thciw  trenches 
have  to  be  druiD6d,'aii  \»  done  in  the  cane  of  olive*,  in  onirr  to  prevent 
th«  filtration  water  from  stftgnaling  and  t^  roots  from  rotting.  Hy- 
dmulio  amelioration  must  have  recourse  to  means  less  nneeriain  ;  and 
ithoald  the  conditiona  of  any  locality  counecl  a  trial  of  an  abeorbent 
plantation,  it  ehontd  Ixi  done  with  tnH-a  of  onr  own  liemiMpbere.  Thv 
expense  is  smaller,  and  the  trveti  are  iitiro  not  to  die. 

At  be«t,  hydraulic  amelioration  b  never  certain,  becanse  the  slight 
humidity  of  the  Boil  necessary  to  develop  malaria  may  easily  be  re- 
vtorcd  to  it,  even  dnrin|;  the  warm  season.  Combination  of  atmoa- 
pberie  with  hydranlic  amelioration  has  therefore  been  tried  :  to  with- 
draw, that  »  to  Hity,  tl»0  humidity  from  the  soil,  while  at  the  name  lime 
preventing  the  direct  contact  of  the  air  with  it-*  malitrioujt  Mtrata. 
Leaving  the  soil  with  layers  of  sonnd  earth  spread  over  it  either  alhi' 
vially  or  by  tbe  hand  of  man,  and  also  draining  the  swi  itself,  was  last 
year,  at  the  instanoe  of  Dr.  Tommasi-Cradeli,  practiced  on  the  grounda 
of  the  Janieuliin  Hill,  near  the  Palazzo  Salviati.  tn  the  I.nnjirara.  The 
entire  area,  having  be*>ii  thorongbly  well  drained  and  then  covcrod 
with  a  denMA  coating  of  meadow  soil  in  all  thorn  plaoes  which  could 
not  be  paved  with  street  nibble,  has  ninee  remaineil  withoat  a  ainglo 
cose  of  fever  in  the  nnmerons  personnel  of  the  Military  College  occupy- 
ing the  PalaKEO  Salviati,  while  in  the  Palazzo  Corsini.  on  the  same 
mde  of  the  Lungarn,  but  looking  on  the  gitmnds  of  the  Janiodan 
which  are  still  exposed  to  the  air  and  san,  there  hare  within  tbe  sacno 
period  be«n  not  a  few  cases  of  fever,  some  of  them  fataL 


THE  ENERGY  OF  LIFE   EVOLUTION,  AND  HOW  IT 

HAS  ACTED. 

Bt  I*M>mMa  EDWARD  D.  COPE. 

HAVING  pointed  oat  in  a  preriooa  owtay  the  lines  of  descent  of 
rertebrata  which  have  been  brought  to  light  by  paleontokigieal 
ItiTest^ation,  1  propose  to  produce  in  the  present  article  some  evidence 
Afl  to  the  nature  of  tbe  forces  which  have  been  actively  at  work  in 
effecting  those  changes  of  simctnre  which  constitute  the  evolution  of 
one  type  of  animal  from  another.  "We  can  obtain  tliis  eridenf^o  by 
comparing  the  snccejuive  stepa  of  each  lincwtth  one  anotber.  We 
thus  laant  tbe  nature  of  the  modifications,  and  can,  as  tho  oaM  may  b«, 
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eunnifc  or  demonstnte  their  caituM. 
gvuvalogicsl  litiui  wbU'li  intltionLologirl 
our  bypothcim  on  tbis  iiubJi>ot  cau 
lines  complcteil,  we  will  be  »ble,  on 
reach  a  (li:iuai]!itralion  in  most  if  nut  all  t 

In  llie  first  piscc,  thvru  bu  long 
aoooQDt  for  tbpee  vhnngvt.  Mid  tbat  U 
propoanilvd  bjr  lAm«iy|[.  He  bel 
animal  cnuM4  it  to  jtrnv  larger,  and 
pATt  would  grow  Bmaller  or  become 
queutly  spoken  of,  as  tboogb  it  accounts 
and  that  is  the  Natoial  Selection  of 
generally  agre«d  oa  to  tbc  iiii]>onan<!a 
tbc  n-KuliH  of  tbe  ereative  energy,  bii 
plaining  in  any  way  (he  origin  of  the  • 
tfa«  Tery  nattm  of  ibings,  "  sclectiOD ' 
have  been  preBcnt«d.  And  Mr.  Da 
ural  BeleciioD  as  though  it  were  a  caui 
mise  by  admitting  that  "  th«rc  is  in  or 
to  variation."  It  is  in  uci»uiiting  for 
ian  hypotbc«ia  t*  iiwful,  and  probably  exf 
tuttnn.'.  In  tbe  Hamc  way  moat  of  those  W 
the  environment'*  (which  Lamarck, 
though  it  embraced  tbe  cao^cs  of  et 
whioh  impressca  an  animal  from  thi«  i 
the  animal  poM«M  some  impressibility^ 
they  aleto  often  forget  that  an  animal  caps 
to  modify  ita  environment  very  matcriallj 

There  is  one  element  of  weaknuas  in  tl 
Thi«  is  that  use  implies  the  prwonce  oi  « 
once  of  a  usnbk'  juirl  or  organ.  It  ta  tbiu 
origin  of  aiicb  a  part  al  inilio,  allbongb  i 
of  its  structure,  as  its  segmentation,  bran 
to  use  tbe  energy  of  ^orl,  and  tbe  Lamai 
bo  characteriied  as  tbc  theory  of  the  ori| 
and  disuse,  A  prominent  cause  of  obaoj 
referred  to  ;  and  that  is,  change  tn  oonsi 
tion  of  gTx>wtb-«ncrgy,  due  to  the  »ction  o 
its  equilibritim.  Tliat  in  to  say,  tbat  ex 
baa  oansed  diminislied  growth  in  another, . 
tire  hypothesis  explains  the  origin  of  mi 
useful  to  tbe  poeeeMor,  and  of  others  w^ 
injurious.  Sucb  characters  can  not,  of  4 
dirc<rt  action  of  effort  and  use,  which 
beneficial  ends.  Thprv  aro  also  nun 
omameDlal  nature,  aa  eolor,  etc^  vh 
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^^byiiical  impress  of  tbe  cnvironmeDt,  as  tompenlorc,  light,  humidity, 
m    inuveaieiitfi  of  the  taiMliuni,  ct<?.,  which  arc  only  iufliicui.'tMl   by  tlii>  aot- 
^Knal   aa  it   pUves   it««lf,  hy  it»  movcinvnts,  within  or  without   tho 
^^angu  of  tbpir  inflticocc     In  sjiite  of  (how  fiwt»>  I  bcliovu  ihv  movo- 
mont»  ami  liubii*  of  aninuOa  to  Itu  at  the  foumlution  of  tbclr  )»rini'i|>al 
char»(!t4««,  iuitl  that  the  uiperatnustiiro,  be  it  due  to  whatever  eauw 
It  tnaj-,  n^is  upon  that  foundation.     It  will  now  ho  well  to  lake  a 
look  at  tbe  evideoce  in   favor  of  or  against  thc««  tlioorica,  u  pre- 
sented by  the  scicnnj  of  Toitcbrato  puleontologjr.    A  few  oxumples 
will  «u(Iioc. 

In  the  fimt  place,  I  will  wlect  an  tlltiUmtion  of  the  offcct»  of  um 
on  the  articulationa  of  the  limbs  and  feci  of  the  laammaliik  I  take 
first  the  uikle-  and  wrist-joints.  In  the  ruminating  animals  (ox,  doer, 
camel,  etc.)  and  in  tbe  horse,  among  other  liviii]{  specie^,  tbo  ankle- 
joint  ia  a  vcTY  stron;;  one,  and  yet  admits  of  an  extenaive  bending  of 
the  fool  on  tbo  leg.  It  is  a  treble  tongue-and-groovc-joint ;  that  ia, 
two  kctoln  of  the  6r!)t  bone  of  tho  foot,  tho  netragalnit,  fit  into  two 
grooven  of  Uic  lon'L-r  l>onc  of  tlic  leg,  tho  tibia,  while  between  thoMP 
grooves  a  keel  of  the  tibia  deoeunclM  to  fill  a  corrMponding  groove  of 
tbe  astragaluA.  ijncb  a  joint  aa  this  eaii  be  broken  by  foroc,  but  it 
cannot  be  dislocated.  Now,  in  all  bones  tbe  external  walla  are  com- 
posed  of  dense  mat«rial,  while  the  centers  are  spongy  and  compara- 
tiToly  soft.  The  fin«  bone  of 
tbe  fool  (aatmgaluK)  is  narrower, 
from  side  to  side,  than  the  tibia 
which  rutfl  upon  it.  Hence  ibo 
edgee  of  the  dense  side-walla  of 
tbe  astragalus  fall  within  the 
edges  of  the  dense  ride-walls  of 
the  tibia,  and  they  appear  to  have 
pressed  into  the  more  yielding 
material  that  forms  the  end  of 
tbe  bone,  nnd  pu»bed  it  upward, 
ihoa  allowing  the  ride- walls  of 
the  tibia  to  embrace  the  ride- 
walls  of  tbe  astngalus.  Now, 
this  ia  exactly  what  would  hap- 
pen if  two  pieces  of  similar  dead 
mat«riat,  similarly  placed,  aboold 
be  subjocted  to  a  continnal 
unding  in  tlut  dir»:tioo  of 
length  for  a  long  period 
of  time.  And  we  ean  not  as- 
cribe any  other  immediate  origin  to  it  in  tbe  llttng  material  \  hut  tlie 
probability  of  snch  origin  is  more  probablo  in  sacfa  Mbstance,  tN'oause 
of  the  pcqwlna]  wute  and  repair  wbicb  af«  going  on,  and  IfeoawH  of 
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Bunnise  or  ■!' 
^onealugicn'   i    < 
our  liypoih«BCB  md  tV. 
Xva.vt  cuiiipti  t    ' 
reach  s  i1l<ii^< 

In  the  lir*i  ] 
aocoiiiit  fur  tUt?^ 
prop<>uii<l<4  l>y  iMtiv- 
anitual  PAtiMil  i'  ' 
part  wtmlil  K*"""' 
qncnlly  H|)oken 
and  that  »  the  N:>' 
generally  ■grpmil  a*  ■ 
th«  nanlu  t>f  tli 
pUintHg  in  aii>  ' 
tlm  vi-ry  imlun 
hkVK  !>■ 
««]  H-  1 
mine  by  iMln 
to  varin" 
ian  \\\  \ 
natiiri-.    hi  ■ 
tlio  «nvir(ii< 
tfaougli  it  •'( 
wliicli  ■ 
tfa«  ail. 
Uioy  ai 
to  aiivl 

Thii>  !■ 

6D0u  I'i 

of  il*  ' 

to   IIT 
b<-, 

anu  " ' 
refiTTi  I 

it« 
b:>^ 

ti^■ 

u>.. 

inj 

b.v 

oniui^i 


=  frowtlx,  in 
^  tt  caBM  of 

■4  not  occur  b  llic 

aK  ileKaMled  tnm  tl 

»  nro  grooTea  of  il>e 

-  Tiiildle  of  tbe  ayptt 

3H  lower  «wl  of  ibe 

ae  middle  of  tlie  asot 

al  cutting  into  wft, 

.^i^    Th«  oonseqaMiw  of 

«9  beee  of  the  boiu<  to 

IT  they  vera  flat  at  fint 

^  a  tongue  nboTO  sad 

t£  u>  rxtictly  u-liat  haabR 

jotaatia  commenc«d  with 

:=  cransTerse  dirMtion, « 

■  -imes  lo  the  prescot  day.wi 

am  groove  in  nil  the  lioca* 

_jHa  become*  fir«t  a  little  cenB 

—  jMper,  and  finully  forms  a^ 

.   '  lunitar.     Th«  norface  of  tbe 
-  -   :s  in  the  early  tertiary  imum 
.-iting  inammalfl  it  is  (liridfd 
^^^  by  aliarp  keoK    Th«e  foflwi 
_  aaaifi  form  the  lirst  row  of  tbeo 
.^^  to  the  Bntnrtw  between  tlien. 
■  to  that  which  ha*  been  d«rt 
in  the  end  of  the  tibia ' 
hones  impinging  eodwiaeo 
»  .,;f»-«rm  (radiuB)  haye  gradually,! 
^ma^  irapresHed  themeelres  into  the 
ihin  tbe  weaker  lines  between  the 
^  inpact  of  the  blowf,  and  inflo 
^■cTee,  and  to  form  the  keeU  wl 

l^iattance  of  the  aamo  kind  in  the 

•««toproeot  of  the  keels  and  grooved 

i  tbe  first  set  of  Iwnoa  uf  the  toes 

tm  «econd  ««t  (plialangoa).    TheM 

MTwIe  of  the  end  of  the  fint  net  of 
■ytv  tendons.      These   tendons,  in 
:  bones,  one  on  each  side,  which  al 
A  in  miniatare,  which  are  called  m^ 
taaea  exercise  a  constant  pressure 
the  animal  is  running  or  walkl 
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is  promnre,  together  with  the  concnssion  Trith  the  fn^nnd,  sppttnn 
haw  ]>ennittcil  the  protrusion  of  the  middle  tinv  in  ih«  fonn  of  a 
kocl,  wbild  the  latcnl  pnrU)  hnvo  be«a  Rupporlod  utd  even  oompresMid. 
reptilUn  anccMont  of  the  mammals  (to  not  ponesB  them  Vtxla. 


0 


I; 


ne.«. 


run.!.  Fn.  a. 

f»  ^—Um-o-woof  ov  p>iwminr  runuita  PefaaonrntRW  untTUX,  iftowlae  BToowd 
:mMna>IU  >nil  Bnl  loe  bme*  •lUhiiut  l.<ri  in  Iniiil  ai  tnuor  md.    (From  Onloanlo.) 

Fm.  8— Iliii»j>ooT  or  l^iux-t»iii>  Il'.RiK  (/'n>(B\J;>/>iu  n^aoKtu)  rfrnin  Cnlimdo).  hlnmlnu 
■TDa*«lMttai^aii.iiiKlliBcaDfk*0lon  {ractoriowgr  nido[flrit  boacotnlddlu  ton, 

Fm. 4— Onrriis  Vinn  fc»M  or  Two  Siddu  Ton  or  I)icn-Amu4^  (Ciwrv' A"MtW). 
•boalnc  Wtr»*i<m  at  lH«l  «•  tmni  of  laww  md.    (Frum  MliKiwg  of  Ktbntlu.) 

Now,  th«  linot  of  mammalian  descent  displarcd  hy  paleontology 

are  charaotensed,  among  other  thingit,  in  moxt  inittanci-s,  by  the  gnulnal 

elevation  of  the  Iieel  aboro  the  ground,  oo  that  the  animal  wallcn  on 

its  toes.     It  is  evident  that  in  tbin  caife  the  conoaiwion  of  ruDning  ia 

pplicd  more  directly  on  the  ei>d«  of  the  bone^  of  the  foot  than  is  tbe 

turn  where  tbo  foot  is  borizonta).     As  a  consequence  we  find  the  keel 

i]cvctnp«d  farther  forward  in  Hncti  animalH.     But  in  many  of  these, 

the  caniiTon,  the  bipi>opotamu«,  and  the  enmcln,  there  i*  dcvelopwl 

ider  tbe  loe«  a  soft  cushion,  which  greatly  replace*  tliis  oonouasion. 

th«M  speoira  tbe  keel  msked  no  further  progrcsc    In  other  lioes, 
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U  tliOM  of  tbe  bone,  tke  pig,  and  of  the  rurniDantu,  tb«  endi  of  tb* 
lOM  aro  a{)]>ltu<l  \a  tbe  (iround,  and  are  cioverctl  wiih  largrt  linob^ 
wliicli  surround  th«  toe,  and  tlic  cuBbion  is  nearly  or  ciuitu  dis|ii-n«4 
witb.  lliesc  animals  am  I'Mpccially  dietingni&bed  by  tlio  fact  that  tW 
m^tapodial  ke«k  exund  cuttrcly  round  thv  t.iid  of  tbv  bone,  dividing 

Uie  froDi,  a*  well  a«  tb«  end  and  tock, 
Into  two  paru.  Thia  atrut-tun!  wodd 
seetn  to  b«  a  reanlt  of  the  gn-atcr  fom 
of  the  im{>act  resulting  from  aae  of  the 
\i>gi,  experienced  bv  the  c-ud  and  front 
of  the  bon«,  which  received  the  hloira 
1  cit«  ono  utoro  instance  of  the  effcd 
of  uae  on  the  stmcturo  of  tho  iltchtloo, 
and  this  lime  from  tlic  vcriebral  cA- 
umn.  In  a  certain  order  of  JiatracAia 
from  the  Permian  formation  (tbe  It^9■ 
irhilcsHt),  tb«  bodies  of  the  vertebne  art 
eurioualf  segnivntvd.  Instead  of  a  solid 
slightly  modified  from  n  cylinder,  uin 
moat  Tertebratca,  wo  hare  tlireo  pitcti. 
One  of  tbeae  ia  of  nearly  the  form  of  a 
— l^m^^^KF^  ^  (segment  cut  from  an  apple  go*  oraajr* 
_B^K3Kt  1  having  a  crcaecntic  outline  and  wtigp- 

ahaped  Motion.    Tltc  idiarp  edgo  i«  coa 
cave  and  ix  directi-d  upward.    On  oaa 
side  of  each  of  the  borns  of  thti 
cent  a  rhombic  piece  i*  applied, 
wideniDg  upward,  supports  the  wj 
an:h  of  the  vertobra.  These  three  pieoca 
when  together  leave  a  central  TacancT, 
which  become^  when  all  tbo  vertebra ' 
are  placed  end  to  end,  a  canal  or  tabal 
This  was  occnpted  by  what  ia  known  u' 
tbe  chorda  doraalis,  which  is  th«  crn-^ 
tral  axis  of  the  body  of  the  ^mpl«at|i 
verUtbrates,  nod  ia  present  in  the  cnrly 
embryonio  stages  of  all.   In  thi*  growtii  i 
of  a  reptile  or  mammal    ihiit  flciihle 
chorda  is  replaced  by  the  b4>ny  verte- 
bral bodies.     Tbe  oeseoos  roaU'rial  ap-*^ 
peam  in  the  membranouN  alteath  whickj 
§   covers   it,  and,  Rradually  cncro; 
6   on  il,  first  cut*  it  into  acgmcn' 
then  fills  it  entirely.     In  the  rhai 
mous  bairacbia  thia  prooeea  In  not  - 
2  pleted,  as  tbe  chorda  rtmains  more 
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leM  entire ;  aud  U»e  oH'ificalion  of  iU  sbeatli  sod  sabstance  is  laid 
down  in  tfac  three  aegni«nta  already  das«rib«d. 

The  two  ae^mcnU  risible  from  one  side  of  ibe  column  form  two 
wodge*  with  their  apic«H  together,  and  tlieir  baw»  onv  np  and  tbe 
other  down.  Nov,  if  a  pcnton  wlio  wi:an  •  coat  of  rotbci-  tbick  mMo' 
rial  irill  examine  tin-  folds  of  bia  sleeve  as  tbey  ani  |in>duc6d  ou  the 
inner  ^ido  of  his  ann,  ha  will  B«e  a  figure  nearly  like  ttiat  of  the  seg- 
ments of  the  vertebral  eolunm  described.  'I'be  folds  will  corres]>oDd 
to  the  sutures,  and  the  interspaces  to  the  bony  segments.  Ue  will  find 
that  the  spaces  are  leoft-shapcd,  or,  when  viewed  in  profile,  w«dge- 
shaped,  wilb  the  apices  logetber.  This  iirrangemcnt  rcualtA  from  tbo 
neccesary  mechanics  of  flexure  to  one  tide.  In  flrxtin;  of  a  cylinder 
like  the  sle«ve,  or  like  a  vertebral  column,  tbe  abortcst  curve  i»  along 
the  line  of  Ibc  gr«at«*t  convexity  of  the  cylinder.  Here  \»  the  closest 
raiding  of  (he  ftbeath,  and  here,  CDnscquuntly,  the  lines  of  fold  in  soft 
material,  or  fracture  in  bard  material,  will  converge  and  come  to* 
gether.  That  is  just  what  they  do  in  both  tbe  slc«vc  and  tlie  rbachi- 
UKOous  vertebral  coltunn,  the  only  dlSerence  being  that  in  the  anttoal 


IfW.  S.— Tn  fouw  M>  ni>  Innm  Snw  «v  k  diiT-tLiivi.  whtrh  rnrmnmul  Htih  ihn  llim 
tmnXtrng  lh»  wgonnli  of  ili»  nrubiwoTUir  Gru'ju.    Tim  Irtirr  i  !■  ihn  tiul  v^mml  or 


MAM  Utf  b*Kl  pan  at  th*  uppw  Or  amir*!  (Kb.  vlilcC  naU  on  f  ud  I. 
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It  is  exhibited  on  both  sidm,  and  on  the  sleeve  on  only  0D«  side,  llils 
difference  is,  of  course,  duo  to  the  fact  that  the  animal  can  bend  bim- 
eeU  in  both  directions,  while  the  arm  only  bends  in  one  dirvotion. 

It  rMulta  from  the  above  obterv-ttions  that  the  structure  of  the 
rhaclittomooH  vertebnl  colaran  ha»  bten  jtroducf^  by  lAe  motemenU 
oftite  body  from  tide  to  ititlf,  a*  in  meimmiuff,  during  the  procet*  i^f 
the  dtposit  of  mineral  material  in  and  around  the  chorda  dorsalia.* 
Uere  we  have  another  convincing  proof  that  use  and  effort  have  pro- 
duced animal  structure. 

Instances  like  the  above  can  be  cited  from  many  departments  of 
xoalogy  wherever  paleontology  has  pointed  out  the  lines  of  desoMit. 
will  uut  cite  theni  further,  bnt  vrill  draw  some  conoluRioDs  which  are 
leeessary  and  which  are  of  general  interesL 

It  is  evid<'nt  that  use  and  effort  imply  some  kind  of  movement  on 
the  pan  of  the  animal  whieh  pnte  them  forth.     Hence  I  have  called 

'  tUt  mbjoM  Is  ii»r«  run;  Ucsud  of  tn  the  -  AmnkaD  KatnnUil"  te  i 
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ihe  thoory  which  hdiAn  that  the  stniotiirca  of  wiinubt  trv  the  rrtralfl 
tlivir  muTkinii'iiti*  lUu  theory  of  kinetogenuia  (from  kinto,  I  moT<i,| 
gtnetia).  This  theory  is  supported  not  only  by  tho  clam 
which  I  have  addncod,  bnt  by  another  targe  claaa  of  a  differ 
which  demoiMtratc  tho  nlt^mativo  propoeitioD,  Ttz.,  that  dt§iiM 
lowed  by  lose  and  extinction  of  fxrXx.  This  may  be  inferred 
very  degenerate  character  of  most  anima]  pantiu-s  Inken  in  n 
tion  with  Uicir  embryology,  lie  ahoenee  of  limba,  of  aegmeiit 
sense^rgaiiB,  and  even  of  more  important  vital  organs  ot 
TarioUB  parasites,  is  very  remarkable.  It  is  eqtially  rema  _ 
tho  history  of  tho  development  of  such  animals  shows  that  in 
«arlicr  stages  they  an!  not  panxitic,  awl  pomoM  many  organs 
arc  wanting  in  Ihe  sdalL  Tliis  lirief  history,  eondcnsed  into  the  I 
of  each  indiiidiinl  parasite,  no  doubt,  aa  in  all  growtli-liistory, : 
repeats  that  of  the  epeciee  as  a  whole.  It  teaches  as  that  the 
tors  were  active  independent  swimmere  or  fliers,  as  the  case  may  1 
been,  and  that  by  tho  adoption  of  paraittttc  habit«  they  eeas^^ 
thtt  many  parta,  wliich  conitequciitly  dwindled  and  dimppear 
eonelusion  ts  suMained  by  paleontology  wherever  eviduncn  laa  he  ' 
tained  from  that  source  This  ia  most  evident  in  the  hUtory  of 
reptile«.  Many  fonne  of  Ilsards  of  the  present  period  are  known  to 
display  curioas  defects.  Such  are  the  absence  of  some  or  all  of  tbi 
tow ;  of  sonic  or  all  of  the  ltnib«  ;  of  the  ey«lidi> ;  of  the  lU-rmnl  folih 
•boat  the  eye« ;  and,  finally,  of  the  eyes  ihemselre*.  PalMntotogT 
•hows  that  these  arc  not  ancient  or  primitive  typea  whleh  nirtind, 
bnt  that  they  arc  modern.  Kow,  nearly  all  such  lizards  have  ht^ 
vhicb  involve  the  least  jroiuublc  use  of  the  limbs  and  of  the  Bciue  rf 
sight ;  tbey  are  subterranean,  and  many  of  them  inhabit  ants' 
and  devour  those  insects  for  food.  It  is  evident  that  here  is  a  kind  J 
parasitism,  and  its  consequences  are  of  the  most  marked  cbaraelor. 

The  nature  of  animal  movements  may  now  claim  onr  alt< 
TttcKc,  we  know,  arc  referred  to  two  general  divisions,  the  aiit 
and  the  volantary.  The  popular  definition  of  these  classes  of  mcffv 
menta  ia  that,  in  the  biter  cose,  cboioe  or  preference,  and  tlwivtiR 
will,  ia  supposed  to  be  exercised,  and  that  in  the  former  th« 
such  <[uality  displayed.  The  automatic  movomenla  arc  caltc*! 
cal,  and  may  be  performed  nnconsctonaly,  oa  the  moTemenia  Qt\ 
heart  and  dig<T9<live  system,  etc.  Rigorously,  however,  tho 
voluniiiry  acts  do  not  )>roceed  from  any  freedom  or  will  propet*  on  I 
part  of  an  animal.  They  appear  to  do  so,  because  they  display  in 
ligence  of  a  higher  order  than  the  automatic  acta,  althongh  it  i«  i 
thai  intelligent  design  is  not  wanting  fmm  the  IttK-r  either.  M4 
over,  the  so-callM  voluntary  acta  may  be  uiicon-'»fi 
the  aatomatio  may  be  consciously  performt-d,  as  ih 
eyes  and  breathing,  when  attention  is  directed  to  them.  So,  then.) 
elaasifioation  into  consdous  and  unconaciou  is  qatte  iodcpendcat  of  \ 
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ToluDtory  and  autoiniiUo.  As  tlic  term  Toluntaiy  ia  mUleadiiig, 
word  rauocinalive  li&s  been  8ub<ititut«<l  for  it. 
Th«  reIa(tuD8  of  animal  aoU  ma;,  tbeo,  be  consiil«rcd  as  follows : 
Aotomatio  acU  display  design  for  the  wolI-b«ing  of  Ihu  animal,  bat 
are  invariable  in  tbeir  action,  not  changing  immediately  in  adaptation 
to  new  or  modified  necdn.  Rati 001  native  acte,  on  the  other  hand,  are 
performed  in  accordance  with  circumRtance*  aa  thuy  arise,  and  arc  not 
rbytbmioal  or  invaiiabic  in  Mttar  action,  llictr  exUtonco  itnplte*  lli« 
preaence  of  a  certain  development  of  mind,  which  the  aatomatic  acta 
do  not  so  obvioosly  display.  Katiocinative  acta  are  very  oonuaon  in 
sntmala,  as  thoM  who  olworvo  them  can  always  testify.  Tbe  anto- 
matic  acta  incroan  in  relative  importance  utt  wo  do»cend  tbe  scale  of 
being,  but  ••  they  aldo  display  a  i^-ncral  beneficial  do*ign  it  ia  not 
powible  to  draw  the  lino  betiv<H>ti  tliem  and  the  rataoot native.  In  fact, 
tbe  one  passes  into  the  other  by  ibe  ncll-known  proceis  which  I  call 
ctyptonoy,  as  will  presently  b«  explained.  If  aou  affect  structure,  it 
is  erident,  that  if  the  acts  are  beneficial,  the  atruoture  they  produce 
most  be  >o  alto.  From  vih-xl  has  preceded,  it  is  also  evident  that  tbe 
more  inlcUigcul  acta  will  pro<iiicu  correiipondingly  more  beneficial 
fltmcltires  than  the  less  intelligent.  But  since  these  changes  arc  only 
effected  by  long-oontinned  movements  on  the  part  of  an  animal,  it  is 
titiK  that  an  act  is  likely  to  become  antomatic  before  \i  can  become  an 
important  cause  uf  evolution  of  animal  forms.  Tbe  history  of  animal 
movements  h»tf  probably  been  as  follows : 


FiDi.  l—Mnn.t.  or  Ckaduiiuuir  u.o)i«in«rvB,  t«o  Dlniht  itMnnl  ^e ;  ■  ccrnct  temotad  tram 
tlieikaliMM  WAaplir  tkit«auilltinlii-««UTUIholiwo.    (Crorartov  Moiico.) 

Protoplasm  preseota  certain  movements,  of  which  oonlractility  is 
one,  which  will  respond  to  certain  stimuli  under  proper  oonditiona  of 
ontrition  and  tompcnitnre.  It  may  perform  movomentA  which  cause  a 
almple  maas  of  it  to  change  its  location  in  a  fluid  medium.  Such  acts, 
hoverer,  lack  tho  dement  of  design,  or  adaptation  to  tbe  needs  of  tbe 
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animal,  whether  liey  be  constaol  or  tt-aiponry  ones.     In  orderi 
ptsy  this  property  it  is  neccseary  ifaat  st^naaiiou  ttliouli)  t^xist, 
ibis  eboold  be  plcoiurablo  or  painful,  io  order  to  prodnoc  «  det«r 
tDovcment  to  incruiiM;  xhn  one  ori»»pv  the  other.    This  b  the  baris^ 
design,  fur  wiUiout  oonitcicumi»»  tliero  can  be  no  deeijfD.     Jant 
thi«  coMcionSQCm  first  di«ptaydi  or  divplarod  (uelf  in  living  ibingit  IlH 
not  posriblc  to  know  at  prcttcnt  witli  cenaiiiL^,  tint  its  ftrst  cxbih 
■wt»  probably  in  the  pain  of  hunger,    llie  first  dwi^nrd  act  was,  i 
tlio  tukiiig  of  food.     The  first  mructure  nas,  therefore,  alw>  tmats] 
of  arrangement  for  seizing  and  surrounding  food.     Thtji  having 
performed,  another  set  of  f  onctJoiM  bad  iu  birtJi,  one  w  b  icb  was  < 
to  follow  all  new  eiperiencos,  and  in  turn  to  dominate  all  later  i 
Tlii*  is  the  memory  of  the  act  and  of  ils  oonsequcnci>s,  which 
utbebusiaof  mind,  Aniraprenoncemadeoncooseiouiinessiil 

becaoae  it  has  modified  the  i 
Mmcture  of  »ome  part  of  tin-  iil 
mat^iria]  in  a  way  aa  yet  onkiioi 
us.    The  movement  which  remits  1 
ibis  memory  is  the  fintt  dcnignad 
and  this  also  affects   stnicturr, 
produces  the  first  motor  link  btfi 
mind  and  body,  as  the  first 
pervoiTod  pradnced  the  first 
link-     From  this  timu  onward  the  1 
of  use  and  effort  has  'a*  way.     Its  I 
result  is  to  build  a  mind-machin 
nervous  system,  or  its  e4)uivali'nL 
kind  of  building  has  eridently  ] 
ed  all  otbon  in  time,  and  its  laUAJ 
highest  product  ia  th«  bni 
The  evidence  of  vertebrate 
tologx  places   this  statement  be; 
<]oiiv>nRH^v<,>h'wti>Eni»UbPiiiii-   the  Stage    of   mere   hvpothesia. 
£Sr*S^'tW-?;teVtSS  hare  Wm«l  that,  with  a  few 
*'™'°«*  eiceptions,  the  brains  of   ilio  m 

brata,  and  specially  of  the  mammalia,  have  greatly  inrr 
complexity  and  in  size  with  the  lapse  of  geological  time.    Thtai 
lusirated  by  the  ai^companying  figures  of  the  bratn-chambera | 
of  bra in^cham hers  of  twoaiicii-ul  and  one  laU'  Tertiary  mat 
Coryphodon  elfpAanU^fna  is  the  lorgMt  animal  of  the  three,  and  1 
J%auKotlta  primt^mit,  of  which  the  skeleton  was  figured  in  ihe 
e«ding  article,  is  a  little  smaller  than  the  I^veamebta  ooHdoiliiiii^ 
third  species     The  last  is  the  latest  species  in  timr,  and  b  nn»  nf] 
ancestAia  of  the  existing  camels  and  llamas.    The  much  greal«r 
and  complexity  of  thobraiD,andc^>o<ciAtlT  of  tbeirereltral  faec 
as  compared  with  the  two  other  species,  are  striking. 


rH.fl.— Omtir  BKiii-rtriTTorl'vn'A- 
ilow*  rmuxi  v<,  ■hmrttiE  ni»U  bcmli- 
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re  now  thii  beginning  tif  an  c-xpIaoatioD  of  tbo  clemont  of 
tlw  uiovi'menu  of  animals.  But,  first,  the  €xpt.iiiution  is 
j'feecooiit  for  tbe  long-continued  aatomatic  scu  n-liicb  luivc 
rhangcd  tbo  bard  and  appa- 
rently fixed  striictorea  of  bo 
many  of  the  bigfaer  forms  of 
fe. 
Aatomatic  and  nncon- 
>aB  ratiocinative  acts  arc 
product  of  conscious  ra- 
tiocinatiro  acU  by  tbo  pro- 
oe*a  of  cryptoiKiy  already  ro> 
feiTcd  to.  I'liU  procMi  is 
one  of  the  most  wonderful 
vrbicb  tbe  field  of  science 
presents  to  our  contemplsi- 
tioo.  It  ia  simply  this  :  tbal 
when  a  brain,  or  otlu-r  organ 
of  conttctnu-tncas,  boH  tinco 
Koquircd  an  habitual  move- 
ment, consciousness  dlsap- 
pedira  from  that  act,  and  it 
enters  tbo  unconscious  and 
generally  automatic  stage. 
Tbis  diimoostrates  two 
tilings :  Firat,  that  cousciotia- 
neea  is  not  necessary  to  a 
deugned  act  wbicb  has  be- 
come a  baliit,  no  matter  how 
complicated  that  habit  may 
be ;  second,  that  conaeiou*- 
ne**  doe»  nside  in  matter 
teftic/i  haa  not  aequired  ftalAu,  nnd  wAicA  thervfort  rfoCT  iw*  yet  pas- 
gas  the  ftrueture  te/ticJi  makea  meh  kahili  poaitiUe. 
■  We  now  have  a  tmo  theory  of  the  influcnoc  of  the  enrironment  on 
H  animal.  Sensaliim  Win^  understood,  the  animal  proceeds  to  nibipt 
j^eU  to  its  snrroundingK  by  the  adoption  of  appropriate  babitx,  fn>m 
wbiob  appropriate  atruolurc*  arise.  Without  itncli  response  on  the 
pari  of  iho  animal,  tbe  ^rreater  part  of  the  world  would  have  remained 
uninhabited  by  all  but  the  loweat  forma  of  life,  and  those  too  might 
have  been  extinguished.  l'>om  the  simplest  temporary  mclhodn  of 
Bfcaite  and  proK'ction,  oiumals  have  developed  the  habit'*  of  laying 
I  stores,  of  building  boaies,  of  the  arts  of  tbo  ebaw,  of  migrations 
tvT  wiilt-  ti-rritorit's,  Tlii-re  can  be  no  donbt  that  the  constant  cxcr- 
of  the  wind  in  self-sujiporl  and  proti-oiion  has  developed  the  most 
anderf al  of  all  machines,  the  human  brmn,  whose  function  is  the  most 


na.ft-Cin  o»  Biunt-CiTirr  at  r-.ecAano<oeor- 

Mjmi.111,  on*  hsiroalanl  <Im:  o.  praU«;  t.  tbon; 
<,  biluw.   (fimn  K«*  Wtilcu.) 
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woDderfnl  of  phfiaomeiu,  th«  hiaftmx  *  mind.    And  tho  Mts  of  < 
parts  of  tfa«  0T;g«uaiii,  which  have  beeu  lli«  oQtooino  ot  thu 
liikvv  produced  ihv  varivd  eUuctare«  which  u>^j  oonitituto  U)«  nn- 
ioaI  kiDgdom. 

It  ia  thua  nbown  to  a  dvnwnxtration,  by  in«aat  of  tbo  principle  of 
kiMtogenesis,  that  evolaUon  Is  cawjntially  a  ptoccM  of  miiwl  Tie 
eonroe  of  the  coiisciousn«B«,  which  is  back  of  it,  is  at  present  an  on- 
mItw)  problem.  That  it  has  cxiHted  aud  does  exist,  there  cao  U  no 
qucttioD,  and  tlivre  is  no  suffioieni  reason  for  sopposing  that  it  will  net 
oouliijue  to  exist. 


'•THE  METAPHYSICAL  SOCHETY." 

A  BEUINISCENGE. 

Bt  E.  H.  HOTTON. 


« 


TTNllic  autumn  of  18fi8Mr.  Tennywnand  the  Rcr,  Chariea  PriKh- 
|_  J-  aid— Saviliaii  Profeasor  of  Aatronoiny — wcro  gucMta  together  in 
my  house. 

A  good  deal  of  talk  arose  on  epccotative  subjecta,  eapeciallf  the- 
oto^,  and  in  the  course  of  it  tbo  idea  wan  Hiif^geeted  of  founding  a 
Theological  Society,  to  discaiw  such  quiYtione  after  the  maDDcr  uJ 
witli  the  freedom  oif  an  ordinary  soientific  society. 

I  volunteered  to  endoavor  to  bring  such  a  body  together  if  Mr.  Tui- 
Dyson  and  Mr.  Priteliard  would  proinise  to  belong  to  it,  and  I  tlicu  cod- 
suited  other  friends,  beginning  with  Dean  Stanley,  Dean  jMfonl,  Arcl> 
bishop  Manning,  tJio  Rcr.  Jame«  IdanJtieaii,  the  liishop  of  Gluucmtfr 
and  BriMoI.  Pr.  Ward  of  the  "  Dublin  Review,"  Mr.  R.  H.  Hmton  of 
the  "  Spectator,"  and  one  or  two  more,  finding  tbcm  all  willinj^  io  ioin. 
I  next  went  to  "the  opposition,"  and,  explaining  our  plan,  foiinil  Pro- 
fessor Huxley,  ProfeRsor  Tyndalt,  Mr.  Fronde,  Mr.  Walter  Bagvhot, 
Sir  John  Lubbock,  and  other*,  equally  ready  to  co-opuraie. 

Tlip  originally  intended  name  of  Theological  Society  waa  dropptd 
in  favor  of  "MetaphyMcal  Society,**  under  which  full  diticuasioa of  tbt 
largest  range  of  topicH  from  all  points  of  view  conld  be  better  iiuartd, 
and  on  the  2lKt  of  April,  t86d,  we  held  our  fint  mooting  at  Willii'* 
Rooms. 

I  remember  Mr.  Froude — who  wa»  among  onr  first  members— ttj^ 
ing  tJiat,  if  we  hung  together  for  twelve  months,  it  woultl  be  one  d 
the  moot  remarkable  facta  in  blHtory.  Rut  we  "hnng  togctbcr''fof 
nearly  twelve  ycant,  meeting  once  a  month,  usually  ai  an  hotel,  wh<«, 
After  dining  tt^llier,  a  pa]>cr  was  read  by  som«  member,  and  aftrt- 
wanl  disciiMed.     Mr.  Tcnnyaon'a  remark  at  an  early  meeting  (eeowJ 

*  Tbr  word  Awniw*  U  fmphaxiifil  bCMUM  ll  1<  bM  jm  pnyrcn  Uwl  proioplMB  llAl 
only  powlUc  ^^^i&wll  bub  ol  miniL 
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Ways  bomc  in  mind — lliat  "modem  eoicui^  oaglit,  M  txy  nXe,  to 

iTe  tanglit  us  one  thing — how  t»  separate  light  from  beat." 

"When  tfa«  list  of  members  aod  tho  character  of  the  Btibj»:ta  di»- 

OTD  coDsidcrvd,  many  will  ngroe  that  it  U  roatt«r  for  oongrato- 

ti<H],  and  a  ploaettnt  Kign  of  the  i  iiuitit,  tbnt  tiuoh  a  aocieljr  aliould  hsra 

^«d  its  fnll  life  in  Ijondon  in  entire  harmony.     It  came  to  an  end  tie- 

,  after  twelve  yean  of  debating,  there  seemed  little  to  be  oaid 

IimJi  had  not  already  been  repeated  more  than  once.     The  members 

!  gut  fdllowa : 


Mr.  Tennyson. 

llr.  Gladstone. 

The  Diike  of  Argyll. 

Dean  Stanley. 

Archbishop  Manning. 

The  Bishop  of  St.  I>avid'B. 

The  Archbishop  of  York. 

Prof.  Hnxlcy. 

The  Bishop  of  Pctcrho rough. 

Prof.  Tvndall. 

Jlr.  Frederic  Harrison. 

Lor>i  Scl  borne. 

Prof.  Clifford. 

Father  I>a]gnim«, 

Sir  Jamc-K  Stj^phen. 

Dr.  Ward. 

The  Bishop  of  Oloncester  and 

BrutoL 
I>e«R  Alford. 
The  Dean  of  St.  PauPs. 
Ur.  Ruslcin. 
Mr.  Proade. 
Mr.  Grant  Duff. 
Mr.  RolK-rt  Lowe. 
Rev.  Prof.  Maurice. 
Bev.  Prof.  Prilchatd. 
Prof.  Robertson. 
Sir  Alexander  Grant. 
l/>rd  Arthur  Russell. 
Bev.  Canon  Barry. 


Rev.  Jamnt  Marlinenu, 

Prof.  Seeley. 

Mr.  Walter  RagihoU 

Sir  John  I.<ubbock. 

Her.  Hark  Pattison. 

Dr.  Carpenter, 

Prof,  T.iiihingtoD. 

Mr.  Sbadworth  Hodgson, 

Dr.  Andrew  Clark. 

Mr.  l«slie  StephetL 

Mr.  John  Sloriey. 

Sir  WUIiam  GulL 

Dr.  Gaiiqiiet. 

Prof.  Fraaer. 

Mr.  George  Grove. 

Rev.  Dr.  Mozley. 

Mr.  James  Hinton. 

Prof.  Sylvester. 

Dr.  Rncknill. 

Prof,  St.  George  Mirart. 

Prof.  Bamca  tTpton. 

Mr.  Henry  Sldgwielc. 

Mr.  R.  IL  Hutton. 

Kev.  Robert  Clarke. 

Mr.  W.  R.  Greg. 

Mr.  Matthew  Bonlton. 

Mr.  Frederick  Pollock. 

Dr.  Aclanil. 

Hon.  Roden  Xoet. 

Mr.  James  Knowled. 


Among  oor  ohairmen— ^appointed  annaalty,  but  eometimes  serving 

pr  two  years  snccessively — were  Sir  John  Lubbook,  Canlioal  Man- 

ng,  Professor  Huxley,  Afr.  Glndstone,  Dr.  Ward,  Dr.  Uartineau, 

Sflbome,  and  Lord  Artliur  RnsselL 
The  character  of  the  subjects  brought  forward  i  *■! 

ibe  tlil(-H  of  some  of  the  paper*,  and,  as  the  dil 
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•olotclf  ooafidaotiAl  ud  nnniported,  tliBj  were  alisost  Elwaja  of  outk 
■ainutioD  and  inter«sL  I'lief  tuggented  to  mywilf  (m  honom;  m- 
KtAry  to  the  society)  the  idea  of  the  "  Mudem  Syin|>oaium "  wUcfa 
BeTcrml  times  uppearod  in  thia  Review.  IIiq  fullowiog  were  uii««( 
the  pApen  read  before  the  society  : 

The  Theory  of  Causation. 

The  Theory  of  a  SouL 

b  God  unknowable  t 

What  i»  I>eatb  ? 

Will  and  ItcspotuibUity. 

The  Scientific  Buia  of  MonU, 

TIio  Xaturc  ant)  Authority  of  Miraolo. 

IlaN  A  Frog  a  Soul  ? 

On  the  worda  Katurc,  Xatoral,  and  SupemsiunL 

The  Kthicj  of  Belief. 

Wlmt  id  Matter  f 

Th«  Soul  kvfore  and  after  DeatlL 

What  ia  a  Lie  f 

llow  do  we  oomo  by  our  Knowledge? 

Tlie  Personality  of  (Jod. 

The  VnriHcatioD  of  Ilclicfit. 

The  Eiaotjon  of  Coovitition. 

Memory  an  an  Intuitivu  Faculty. 

The  Ilelatiou  of  Will  to  llougbl. 

Uatter  and  Force. 

Tbv  Alwoltil«. 

The  Nature  of  Things  in  Theawdvea. 

The  Nature  of  the  Moral  Priiicl|>le. 

The  KvideDoc  of  the  Miracle  of  the  Resurrection, 

The  Arguments  for  a  Kuture  Life. 

IToapitalB  for  Incurables  from  a  Aloral  Point  of  View, 

Double  Tnith.  _ 

The  subjoined  anicli*,  kindly  volunt^m-d  by  Mr.  Ilatton,  ww 
auggeetcd  by  hitn,  not  a^  a  porlrail  of  any  actual  meeting,  bai  »  i 
rominiscoDce  of  the  sort  of  debate  which  used  to  go  on.  Its  fallhfol- 
nesa  i»  romarkahle,  eic«pt  for  the  oraJMion  of  hia  own  valnable  pan 
in  the  diac mutton. —Edito a  Atneiecnt/t  CetUuri/.^ 


Tbb  following  att«mpt  to  give  an  impri.'^on  of  a  typical  mcctioK 
of  the  once  railicr  famous  "  Motapbyaical  Society,"  of  which  I  ww 
throughout  a  member,  iniut  not  be  regarded  aa  in  any  acnao  eonlain- 
ing  an  biKtorical  report  of  an  individual  debate.    "So  sueb  reports  i 
BO  far  aa  I  know,  over  taken.     Bnt  to  a  rather  diligent  inemb 
the  society  there  were  plenty  of  opportunitica  of  learning  the  i 
views  of  the  more  eminent  members  on  suob  a  subject  as  was  discuMcd 
at  the  meeting  here  aeleoted  for  tnatmenl ;  and  tlioogb  it  ia  likel; 


eonlain- 
rtswcn^  I 
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enough  that  none  of  th^m,  except  of  courae  Dr.  Want,  whoeo  paper 
WM  r«ally  read  (tfaongh  he  may  liavo  madv  no  liD.il  r(-[ily),  ipoko  on 
this  particular  ocnutoiiiiu  I  have  inipttted  to  them  ;  and  Ihoiigb  miv- 
oral  of  those  to  whom  I  have  attributed  remarks  may  not  have  bc«n 

f«ent  at  thiM  ))articutar  dUcasaioa  at  all,  yet  I  Ao  not  think  I  ahall 
found  to  have  misrepresented  any  of  their  vtewa.*  If  I  have,  the 
ponsikility  and  fault  are  min*. 
At  the  mcciing  of  tb«  Metaphysical  Society  which  wok  held  on 
tne  lOtJi  of  December,  1872,  Dr.  Ward  waa  to  r«ad  a  paper  on  the 
qacstion,  "Can  expcrienw:  prove  the  uniformity  of  Katnre?"  "ilid- 
dlemiuvh  "  had  he<-n  eonipleted  and  pablished  a  few  days  previoasly. 
On  the  day  following  the  meeting  the  Convocation  of  Oiford  was  to 
vole  u[>on  the  question  raJaed  by  Mr,  Iturgon  and  Dtan  Goulbuni, 
whether  the  I>«aa  of  Westminster  (then  Dr.  Stanley)  alwutd  be  es< 
eluded  for  hin  berpsW  from  the  List  of  Sclw^t  Proaeheni  at  Oxford 
or  not.  The  "  Claimant "  wait  still  Htarring  it  in  the  provinces  in  the 
inUrval  b<!twecn  hin  first  trial  and  lib  iioeond.  Thua  the  dinner  itself 
WM  lively,  though  seTeral  of  the  more  distJiigntsbed  members  did  not 
enter  till  the  hour  for  reading  the  paper  had  arrived.  One  might  hare 
beard  Professor  Huxley  tlaj>b!ng  out  a  skeptical  defense  of  tbe  tuc 
of  the  Bible  in  board-schools  at  one  end  of  the  table,  Mr.  Fiixjamcc 
6t«phen'»  deep  baxs  renuu-kx  on  the  Claimant's  adroit  use  of  Iiis  com- 
mittal for  perjary,  at  another,  and  an  eager  dtiu-iiAsioii  of  the  variou* 
meriUi  of  Lydgate  and  Kosamond  at  a  ttiinl.  "  ideal  Ward,"  as  he 
nied  to  be  called,  from  tbe  work  on  the  "  Ideal  of  a  Christian  Cburcb," 
for  which  he  had  lost  bis  degree  nearly  thirty  years  earlier  at  Oxford, 
was  chuckling  with  a  little  malieiouit  satittfaction  over  tbe  floundering 
of  the  onhoUox  clergy,  in  their  attempta  to  express  safely  their  dis- 
like of  Dean  Stanley's  latitudinarianiaro,  without  bringing  the  Estab- 
lishment about  their  ears.  Uo  thought  we  might  u  well  expect  the 
uniformity  of  Nature  to  be  disproved  by  tbe  efforu  of  spirilualiRts  10 
turn  a  table,  as  th<'  flood  of  latitiidtnnnan  thonght  to  be  armted  by 
Mr.  IJiirgrtn'ii  and  Dean  Ooulbum's  attempt  to  exeludo  the  Dean  of 
Westminxtcr  from  tlie  LUl  of  Select  Preachers  at  Oxford.  Father 
Dalgainis,  one  of  Dr.  Newman's  immediate  followers,  who  left  the 
Eogliiih  Chnrch  and  entered  ihc  Oratory  of  St.  Philip  Neri  with  him, 
a  man  of  sinj;^i]sr  swcetnoM  aud  openness  of  character,  with  something 
of  a  French  typo  of  playfulneas  in  bis  oxprossion,  discoursed  to  m9 
eloquently  on  tlie  noWe  ethical  eharacltr  of  Oeorgo  Eliot's  novels,  and 
tbe  penetrating  diHlhclicf  in  all  but  human  excellence  by  which  thoy 
are  pervaded.     Implicitly  lie  intended  to  convey  to  me,I  thought,  that 

*  WkoMTor  iliMt  *inB«  a^T*  Mtiiall;  girca  in  the  totia  here  uccd,  thoiigb  ocoarrlaE 
In  tha  rMilini:  ot  attttr  paper*,  I  linvv  ftlasjt  plocrd  thnn  La  tn^crtcd  tominia.  Wlten- 
«ir«r  aolnrvncd  mowmi  *ro  Qicd  the  wunis  tad  tho'iglila  u«  nine.  Ihou^  I  btUen 
th«»ta  t«t>/«Kat  fahUull;  tbe  tlca>  of  Ibe  ^ifsli*r«  lo  ■hooi  Utef  ■»  MlrilHiwd.— 

B.Q.  n. 
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iBowhcre  bnt  in  the  Kotnan  Cbureb  could  yoa  find  any  real  breakwiM 
I  against  ftn  incredulity  which  coold  Aarvive  t-vcn  the  uipimtionB  o(  to 
1  QobI)!  tt  nnluro  sa  honi.  And  as  I  listened  to  thU  oloquont  mpoettiM 
with  one  car,  tlio  sound  of  Pro<eeeor  Tyodall's  eloqomt  Irish  toIw, 
dMcanting  on  the  proposal  for  •  "  prayer-gauge,"  which  had  bbdj 
heea  made  in  thu  "  Contentporary  Review,"  by  testing  the  efficacy  «t 
pnyeroD  a  wlected  hospital  yeasA,  captivated  the  other,  Evcryilibg 
■lUco  apoke  of  the  extraordlnnry  fermentation  of  opinion  in  the  aociety 
■romtd  na.  Kloral  aiid  intcUcotual  "  ycut "  wa«  aa  hard  at  work  nul- 
tipIyiDg  it*  fungoid  formti  in  thu  men  who  met  al  that  table  aa  ctui 
in  tiw  period  of  the  RenatEsanco  itaelf. 

I  waa  very  much  struck  then,  and  frequently  afterward,  by  the 
marlced  dilTun-ncv  Itctwocn  the  rxpn-HKiQn  of  the  Roman  Catholic 
momlKira  of  our  aociciy  and  all  the  other*.     No  men  could  be  more 
different  among  tht-raaclvc-a  than  Dr.  Ward  and  Father  I)a1gaini«  and 
Arobbtsbop  Maiming,  all  of  them  conrerta  to  the  Roman  dmrck. 
Hut,  Dcr^rtbelees,  all  had  upon  them  tbat  cttrioos  stamp  of  dt'fluite 
Bpiritoal  authority  which  I  bavo  never  noticc4  on  any  faoea  but  tbott 
df  Ronan  Catholics,  and  of  Roman  CatltoUca  who  have  passed  thnx^    j| 
a  pretty  long  period  of  subjoclioti  lu  the  authority  they  aelmowleA^H 
In  tho  Metaphyaical  Society  itxclf  there  was  every  type  of  spiri^^^ 
and  moral  cspreiwoa.    The  wistful  and  sanguine,  I  had  almest  wU    || 
hectic  idealism,  of  Jamn  Ilinton  alrack  me  much  more  tlian  anylkiaf    ;! 
be  contrived  to  convey  by  hia  remarks.     'I'he  noble  and  alead fast  but     |' 
fomewhat  melancholy  faith  which  scomcil   to  be  scnlptuicd  oa  Dr. 
Martincan's  ma»ive  brow,  shaded  off  into  wistf ulness  in  the  glanco  of 
bis  eyes.    Profcmor  Hnxley,  who  always  had  a  definite  standard  for 
,  arery  quMtion  which  he  ngartled  as  discnssable  at  nil,  yet  made  tod 
*feel  that  his  slender  definite  creed  in  no  respect  reprent^nted  the  <nv- 
ioga  of  his  large  nature.     Professor  Tyndall's  eloquent  addraaea  (r^ 
quently  culminated  with  lome  pathetic  indication  of  the  mystery  which 
to  him  surrounded  the  moral  life.     Mr.  Fitejamcs  Stephen's  gigaaUc 
[  force,  expended  generally  in  some  work  of  iooaocln«m,  always  gave 
ne  tiio  imprrvaion  tbat  he  was  revenging  himself  on  what  he  conM 
not  bolicve,  for  tlic  disappointment  he  had  felt  in  not  being  able  to 
n-tain  thi>  belief*  of  hia  yonth.    Bnt  in  the  countenances  of  our  Roaun    , 
Catholic  member*  there  was  no  wirtfulnesa — rather  an  expresaion  whidi 
I  might  almost  describe  sa  a  blending  of  grateful  hnmility  with  inT<^< 
nntary  satiety — genuine  humility,  genuine  thankfulness  for  tlie  IQ- 
thority  on  which  they  anchore<l  themselves  ;  but  something  also  of  a 
feeling  of  the  rednndance  of  that  authority,  and  of  the  rednndance  of 
those  provisions  for  their  spiritual  life  of  which  almost  all  onrothtr 
meinbeni  seemed  to  feel  tbat  they  had  bnt  a  bare  and  seanty  pastEa«g& 
Dr.  Ward,  who  was  to  read  the  paper  «f  the  evening,  struck  mo  » 
one  ol  otut  moat  anXt^w  tokwXhstv    Ww  mind  was,  to  hia  own  appre- 
tcnrion  tt  least,  aW  ttvuttij  Vv^j^xa  m»&  4mV  <&»&««*.   '^jk^mi  ho  w» 
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9lal«ly,  iDdefengiblf,  ''sajwmbtiiKlantlir'*  crrUin,  or  b«  knew  do 
'  more  "  than  a  baby,''  to  um  liia  favorite-  siinilv,  abuut  tliv  HubjocU  I 
converxed  with  him  Dpon.  Ou  the  criticism  of  tlie  Kew  Testameot, 
for  tiistAiicQ,  b«  always  maintained  tbat  he  knew  no  more  than  a  baby, 
tbongh  ntallf  ho  knew  a  (;ood  deal  about  it.  On  the  questions  arising 
out  of  Pajkil  bulla  he  would  often  say  tbat  bo  was  a«  abMilutdy  aad 
Buperabundanliy  certain  ua  hv  was  of  his  own  exiater.c«.  Then  he  was 
a  very  di>«idfld  humorUt.  He-  looked  like  a  country  nqnire,  and  ia  tho 
Isle  of  Wight  wiw,  1  believe,  generally  called  "  8queer  Ward  "  ;  but,  if 
yoD  talkiHl  to  )iim  about  boreea  or  laud,  be  would  look  at  you  as  if  you 
were  talking  io  an  unknown  languagv,  and  would  describe,  in  moel  ex- 
travagant and  humorous  tcrtae,  his  many  rtdoa  in  Maruli  of  health,  ami 
the  profound  fear  with  whicl).  wbcDcvvr  th«  animal  Rhowed  the  Icaat 
sign  of  spirit,  he  would  orj-  out,  "  Take  me  off !  take  mc  off  ! "  H« 
was  one  of  the  very  beat  and  modt  active  members  of  our  society,  as 
long  as  his  health  lasted — most  friendly  to  everybody,  though  full  of 
anuseraeut  at  the  depth  to  which  skepticism  had  nndcrmined  the  creed 
(^  many  among  us.  A  more  nuidid  man  I  DOV«r  know.  Ho  never 
ignored  a  difficulty,  and  never  attempted  to  cxprmi  an  indistinct  idea. 
Hia  metaphysics  were  as  shar]>  cut  as  cryntaJs.  Ilo  never  seemed  to 
■ee  the  balf-ligbts  of  a  question  at  alL  Hiere  was  no  penumbra  in  bia 
mind  ;  or,  at  least,  what  he  could  not  grasp  clearly,  he  treated  as  if  he 
could  not  npprebond  at  nil. 
I  Whvn  dinner  was  over  and  the  cloth  removed,  a  waiter  entered  with 
sfaoeU  of  fooUcap  and  pi^ns  for  each  of  the  memben,  of  which  very 
Ultla  use  was  made.  The  aaoetio  Archbinliop  of  Westminster,  every 
nerve  in  his  face  expressive  of  some  vivid  feeling,  entered,  and  was 
quickly  followe<d  by  Dr.  Martineau.  Then  came  Mr.  IXinton,  glancing 
round  the  room  with  a  modest  balf-hnmorous  furtiveness,  as  he  seated 
himself  among  on.  Then  Dr.  Ward  began  his  paper.  Ho  asked  how 
nere  experience  could  prove  a  universal  truth  without  examining  in 
detail  every  plausibly  asserted  exception  to  that  truth,  and  disproving 
the  reality  of  the  exception,  lie  asked  whether  those  who  believe 
most  fervently  in  the  uniformity  of  Xatnre  ever  show  tlie  slightest 
anxiety  to  examinu  assorted  exceptiotiR.  Ho  imagined,  he  said,  that 
what  impresses  phy»ici»t«  la  the  fruitfulncss  of  inductive  science,  with 
the  reasonable  inference  that  inductive  science  oould  not  be  tho  frutt- 
fol  field  of  discovery  it  is,  unless  it  rt-Med  on  a  legitimate  hanix,  which 
basis  could  be  no  other  than  a  principle  of  nniformity.  Pr.  Ward  an- 
swered that  tho  belief  in  genuine  exceptions  to  the  law  of  tmiform 
phenomenal  antecedents  and  consequents  doc<  not  in  tbe  least  def(reo 
invalidate  Uiis  assumption  of  tbe  general  uniformity  of  Nature,  if  Uiese 
exceptions  are  announced,  as  in  the  case  of  miracles  they  always  must 
be,  as  demonstrating  the  interposition  of  some  spiritual  power  wbiob 
ia  not  phenomenal,  between  tbe  antecedent  and  its  natural  consequent 
-which  interposition  it  is  tlmt  alono  interrupts  the  order  of  phenome- 
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mi  iMNadMiM  md  eaaMq«eDC«.     "  Sappom,"  tie  eaid,  that 
ICinlirtniin.  bv  iuTofciag  St.  Thonua  of  Canterbary,  could  pnt '. 
htwi  6n  <rithavt  Injttrjr-    Why,  tb«  Tuy  fact,  that  in  orda 

tvaorixu  injurr  b«  nwi  tDvoke  the  aainl'ii  name,  wunM  rvcr  koop  fnah 
mmL  firm  Id  U»  nml  the  conviotioti  tbaC  fire  dues  tiaturally  bun. 
H*iraaU  ihmii^t^  aa  aBqaeslioningly  in  all  his  pbysical 

ithia  In  ka  Ifca  mtoral  property  of  firo  aa  though  God  bad 

•  at  all.    In  (act,  from  tbc  Tery  circomstancefl  of  Uie 
i^iB.  'no  of  ib«  tn««t  iodubilablv  lawa  of  X»tim>  wbicfa  a 

wit%-  V  and  lboe«  who  wisb  most  to  rnagnify  iho  roiracio 

.*vm  M  by  tiMC  tctt  fact  to  dvel)  with  eppctal  urgency  on  the  <ltl)C^ 
MntMMianal  pravalcoco  of  ifae  law,"  There  wa«  »  short  pause  wbea 
Ult  WtaA  kai  eoodtulcd  bin  paprr,  which  was  aoon  ended  by  Professor 
ttnlif^  who  fanrin  off  abort  in  a  Tory  grnpliio  vkot^h  be  bad  been  mak- 
••S4»te*hMt  of  foolacap  as  b«  liuvnod, 

Dfc  Want.  Mdd  Profcwor  Hosley,  bad  told  us  with  perfect  tnth 

IkMllM  aBlfnrmity  of  Natnre  was  ooly  held,  by  even  the  moat  tbe^ 

[nf  ul^ar-minded  phyaicista,  as  a  fruitful  working  hypotbeH^ 

of  which  had  led  to  a  *a«l  nnn)b«r  of  discovering 

t  oaaidnot  bare  bc«n  effected  without  it.     If  they  could  not  aa- 

.  tnidar  bnt  tho  vapor  of  watiT  would  expand  ono  day  as  it 

tbe  pTOviotifi  day,  no  locomotive  would  ha  of  aay  we ; 

i(th^  ooald  not  amnne  tbat  under  certain  given  conditions  the  n^ 

jmKf  «<  aaads  pBt  into  tbo  ground  would  spring  up  and  reproduce 

^mim  saad.  ao  fialda  would  bo  itown  and  no  barvoat  would  be  reaped. 

Ik  iiMUMrabki  cwea  where  the  same  aiit«oedeat«  bad  apparently  not 

taMi  foUnwed  by  the  same  coii)ie<|nent8,  thinking  men  bad  takra  for 

that  tbey  muitt  have  been  mistaken  in  supposing  the  anta- 

I  to  b«  ibe  aatne,  and  had  found  that  they  were  rijjht,  and  ikat 

^teiltfinMkM  in  the  antecedents  had  really  Wen  followed  by  the  dif- 

*i«iiuou  in  ifan  con^cijtieDts.     lie,  for  his  part,  «honld  not  object  at  all 

OH  inUi  any  presumptive  case  of  miracle  aufficieully  strong  to 

il  in  a  Hubiitantial  niimher  of  cajtes  Englishmoti  bad  been  rna- 

iirittti  thi-ir  hands  into  the  fire  without  injury,  by  adopting  so 

'afe);■uu^d  aa  calling  on  St,  Thomas  of  Canterbury.     Bat  ihe 

-•>.•  -iMfihat  asserted  miracles  were  too  sparse  and  rare,  and  too 

UntlOnBly  aovonpanied  by  indications  of  either  gross  credulity  or  bad 

■j^(lo  Auaiah  an  invetniqaior  jcatons  of  his  time,  and  not  able  to 

^^Klift>  KiMiglh  on  futilv  inqiiiriof,  with  a  auflioient  baais  for  invta- 

^^Bom^    Maa  of  science  were  too  bosy  in  their  fruitful  vocation  to 

^H^       '     :  rue  irxplanation  of  cjiacs  of  arrested  miracle,  oonplicAted 

^B'  <l<v  were  with   all  sorts  of  riohint  prcpoaseesiofw  and 

^^■i  i-v     He,  for  his  part,  did  not  pretend  that  the  physi- 

^K.  N'atnre  could  be  absolutely  proved.     He  was  content 

^^L  -  working  hypothesis  "  had  been  proved  to  be  invalu- 

^K  <«h>4  iannmcrable  diicovcries,  which  oould  never  have 
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en  nuide  had  Dot  that  working  lij-pothcsis  been  anntned.  Indee-j 
what  eridenc«  baa  xay  man  even  for  thu  nixtcnce  of  hu  own  h 
iiod  funiljT,  belter  thiiD  that  of  a  fruitful  h}-]K>tliC!>is  which  ba»  time 
after  time  rc«ult«d  in  the  oxpcctud  vf^riflcalioii  ?  No  raaa  can  be 
absoltttdy  e^rtaiu  that  ihu  home  be  left  an  hour  ago  ia  standing  where 
it  did,  or  that  the  family  be  left  in  it  arc  Aill  in  life  ;  Btill,  if  be  acts 
on  the  faj^thesis  that  they  are  there,  he  will,  in  innamcrable  coatii, 
be  rewarded  for  making  that  oMtimption,  by  finding  biw  uxpcvtationt 

» verified,  and  in  but  a  rery  few  cues  indec<l  Ix^  diwappoinKid. 
If,  then,  Pr.  Ward  asks,  said  Professor  lluilty,  whether  or  not 
I  bold  that  experience  can,  in  a  matltemaiical  eense,  prove  th«  ani- 
formily  of  Nature,  I  answer  that  I  do  not  believe  it ;  that  I  believe 
only  tliat,  in  the  a><umption  of  that  nniformity  of  Nnttirv,  we  Imvo  a 
working  hypothesis  »f  the  most  potent  kind,  wliirh  1  haw  never  found 
to  fail  mc.  But  furlliur,  if  I  might  u»c  the  word  "  believe  "  loosely, 
thoagh  with  much  leea  looeenem  than  that  with  which  men  who  are 
not  Htudciits  of  soienoc  habitually  use  it,  I  should  not  hesitate  to  avow 
a  belief  that  the  uniformity  of  Nature  it  proved  by  experience,  for  I 
shoDld  be  only  too  glad  to  think  that  half  the  "  demonstrated  "  belicfa 
of  mctaphyfiiciana  are  even  a  tenth  part  as  trustworthy  as  the  groat 
working  liypolheris  of  wienee.  The  man  of  science,  Iiowcver,  "  wbo 
oommita  him.self  to  even  one  statement  which  tuma  out  to  be  devoid 
of  good  foundation,  )osc«  «omowhat  of  his  reputation  among  his  fel- 
lows, and  if  he  is  guilly  of  the  same  orror  oft«n  he  loses  not  only  his 
hitcUcctunl  but  hia  moral  dtandiiig  among  them  ;  for  it  is  justly  fell 
tbat  errors  of  this  kind  have  their  root  rathvr  in  the  morul  than  in  the 
iDtellectual  nature."  That,  I  suppose,  is  the  reason  why  men  of  Rci- 
enc«  are  so  chary  of  investigating  the  trust  wort  bine^  of  the  noi-diaant 
miracles  to  which  I>r.  Ward  is  so  anzions  (hat  we  should  pay  an  at- 
t«Qtion  much  greater  than  any  whifrh  in  my  opinion  they  deserve. 
For  the  ncientific  man  jusdy  fears  that,  if  ho  investigates  them  thor- 
OQgfaly,  be  shall  wound  many  amiable  men's  beans,  and  that  if  h«  does 
not  woand  amiable  men'a  hearts  he  slinll  compromiw  his  own  character 
aa  a  man  of  science. 

fci^a  I'rofossor  Iluiley'a  rich  and  resonant  voice  died  away,  Fatber 
gatms,  after  looking  modestly  round  to  kw  whether  any  one  clw 
rod  to  speak,  began  in  tones  of  great  aweetnwa :  Profcaor 
Hnxley  has  implied  that  to  the  scientific  gtudont  this  woids  "  I  be- 
lieve "  have  a  stricter  and  more  binding  force  tban  Ihcy  have  to  us 
tbeologiana.  If  it  really  W  so,  It  is  very  much  to  oor  ahame,  for  no 
words  can  be  conceived  which  arc  to  n«  more  solemn  and  more  charged 
with  moral  obligation.  IJut  I  confcjis  that  the  drift  of  Professor 
Huxley's  remarks  hardly  bore  ont  to  my  mind  the  bunion  of  bis  poro- 
txtion.  It  Mcm*  that  "  a  working  hypotbesi*  "  is  the  modest  pliraae 
whtob  represcnta  even  the  very  maximum  of  scientific  belief,  for 
wonld  Professor  Huxley  admit  that  be  has  any  belief,  except  of  cootm 


6<7  H 

eed,  T 

ome  ^1 

time  ^H 


BoS 


TBS  POPULAR  SCIBNCB  MONTHLY. 


ODe  resting  on  an  im mediate)}^  preMnt  eoincJouimw,  dtwpcr  tt 
belief  in  tb«  unifonntty  of  Nature?  I  suppose  uaU  Kov, 
gioiu  arc  acotulODMd  to  assert,  and  I  diiok  with  justice,  \Xm.\ 
iiDpOMiblc  to  unl^rtaia  any  beiiet — whether  it  be  only  a  work 
potbewa  or  something  more — in  the  uniformity  of  Nature:,  «i| 
basiiig  it  on  the  irrefragabl*  trastwortlitncM  of  tbc  haman  fac 
In  on«  of  our  tnriisM  disotuwioM  Dr.  Ward  proved  his  naso 
the  irrofragabk  truHtworthinesH  of  memory,  for  example,  for  all^ 
which  it  positively  asserts,  rests  the  whole  structure  of  human  ! 
edge  ;  and  this  in  a  sense  much  de<ep«r  than  soy  such  expr 
"working  hypothesis"  will  cipri.'Ntt.  IVithout  assumitig  this] 
fiHgaU*  tmstworthincM,  I>r.  Wunl  ha»  reminded  ux  that  I  con 
now  know  that  I  am  replying  to  Profeoor  lluxley  at  all,  or  ii 
who  I  myself  am,  or  who  is  I^feasor  Huxley.  Without  absoli 
assoming  tlie  trustworthiness  of  memory,  how  should  I  have  tlie) 
glimmmnj;  of  a  conception  of  that  expressive  personality  from 
uouth  the  weighty  utteraoccs  we  have  just  heard  proceeded  ? 
yoa  grant  mo  the  tnutwortbinow  of  memory,  when  it  speaks  | 
ly  of  a  recent  experienoot  can  you  deny  me  the  truotwnrthints 
otlier  bnman  faculties  «qiuilly  fuudaroental  Y  Is  my  "  belief  "  idJ 
distinoUon  between  right  and  wrong,  between  hoIinecB  and  i 
less  trustworthy  than  my  belief  in  the  assereratioDs  of  my  men 
Did  not  Professor  Huxley  himself  suggest  in  his  closing  rcmarksj 
tbe  moral  roots  of  oar  natnre  strike  deeper  than  the  tuleUectual  i 
in  other  words,  that  if  memory  h«  mnob  mor»  than  a  "  workis 
pothesis,"  if  its  trustworthiness  be  the  eondUion  without  which  n 
working  hypotbe*is  would  be  even  possible,  there  are  moral  conditlM 
of  our  nature  ijuite  as  fundamental  as  even  the  trustworthiaets  j 
memory  itself  ?  I  Itold  it,  I  confess,  mo«t  irrational  to  have  an  : 
lute  and  nndoubting  belief  in  the  uniformity  of  Nature  baaed  on 
accumolation  of  experience,  for  no  snoh  accumulation  of  ex[ 
is  possible  at  all  without  an  ab«olut«  and  nndoubting  belief  inj 
past,  and  this  no  merely  present  experience  can  poanhly  gird 
And  I  hold  anch  a  belief  in  the  uniformity  of  Nature,  based  on  aa] 
ibiiig  but  the  trustworthiness  of  our  faculties,  to  bo  h:  ' 
precinely  the  same  kind  of  reason  for  which  1  bold  rt  ti> 
to  question  the  belief  in  God.  The  solemnity  which  Profesnor 
ley  attaohet  to  the  words  "  I  believe,"  I  attach  u>  them  also. 
over,  I  could  not  nso  tbem  in  their  fullest  sense  of  anything  wt 
regard  merely  m  a  "working  hypothe»i«,"  however  fruitful. 
dony  that  we  theologians  regard  our  deepest  creed  as  a  worktn| 
potbesis  at  all.  We  accept  the  words  "I  believe  In  God,"  aa ' 
cept  the  wordii  "  I  believe  in  the  absolute  attwtaliona  of  meno 
simply  forced  ui>on  ns  by  a  higher  intuition  than  any  iodaetiv 
can  engender.  Wlicn  I  say  "I  beliOTO  in  God,"  I  mv  the  ww 
U«Te  just  as  I  use  it  when  I  say  "I  believe  in  moral  obligation,' 
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'-ftben  T  mj'  "I  believe  in  moral  oMigation,"  I  tuo  tbo  word  believe 
juKt  M  I  do  wli«n  I  nay  "  I  believe  ui  the  nttvcLattonii  of  memory." 
"  Ood  ia  not  neccHKary  only  to  uy  couception  of  moralily.  Hui  cxuit- 
OQoe  U  necessary  to  the  exiBtenco  of  obli^tion."  I  know  Uod  by  "  a 
oombination  of  intuition  and  experience,  which  is  Kant's  condition  of 
knowledge.  If  there  be  a  God,  our  imngiuation  would  present  him 
to  nti  w  inflicting  pain  on  tbo  violator  of  hiit  law,  itnd  lo  I  the  tmagi- 
Dfttion  turns  out  to  be  an  vxpcrioiiced  fact.  Tbo  Unknowablv  niddooly 
ataba  uc  to  the  heart."  1  believe  in  the  uniformity  of  Nature  only  tti 
the  sense  in  which  I  believe  in  every  other  high  ])robabilily — for  iu- 
Btance,  only  in  the  sense  in  which  I  believe  that  tbe  sun  will  rise  to- 
morrow. I  believe  in  God  in  the  sense  in  which  I  believe  in  pain  and 
pleasure,  in  spatio  and  time,  in  right  and  wrong,  in  myself,  in  that  which 
cubs  me,  governs  me,  beset*  me  behind  ami  hefore,  and  lavH  ilst  hand 
Qpon  nae.  The  uniformity  of  Nature,  Ihuugh  a  very  useful  working  hy- 
potboBis,  is,  as  Professor  Ilnxley  admilA,  unproved  and  unprovable  as 
a  final  truth  of  reason.  But  **  if  I  do  not  know  God,  then  I  know 
nothing  whalsoovor,'*  for  if  "  the  pillared  pavement  is  rottenness," 
tfavn  snrdy  also  is  "earth's  base  built  on  stubble." 

There  WM  a  certain  perceptible  reluctance  to  follow  Father  Dal- 
ims,  whieh  lanted  some  conple  of  minuti^s.  Then  ve  heard  a  deep- 
touMi,  musical  voice,  which  dwelt  with  fdow  emphasis  on  the  most 
important  words  of  each  sentence,  and  which  gave  a  nnguUr  force 
to  the  irony  with  which  the  speaker's  expressions  of  belief  were  frcvly 
mingled.  It  was  Mr.  Ruskin.  "The  question,"  he  said, "Can  experi- 
ence prove  the  uniformity  of  Xaturci'  In,  in  my  mind,  so  assuredly 
answerable  with  the  negative  which  tbo  writer  appeared  to  desire, 
that  precisely  on  that  ground  the  performance  of  any  so-called  mira- 
cles whatever  would  be  really  unimpressive  to  me.  If  a  second 
Josboa  to-morrow  commanded  tbo  sun  to  stand  still,  and  it  obeyed 
bim,  and  he  thureforo  claimed  deference  as  a  miracle- worker,  I  am 
■fraJd  I  should  answer :  *  What  I  a  miracle  that  the  sun  stands  still  1 
— not  at  all  1  was  always  exitecting  it  would.  The  only  wonder 
to  me  was  its  going  on.'  But  even  axNuming  the  dcmonstrnblo 
uniformity  of  the  laws  or  customs  of  Nature  which  are  known 
to  as,  it  remains  to  mc  a  difficult  question  what  meaaore  of 
tnterfercnce  with  such  law  or  custom  we  might  logically  hold  miraon- 
Ions,  and  wliat,  on  the  contrary,  we  should  treat  only  as  pnH)f  of  the 
ezistenoe  of  some  other  law  hitht-rto  undisoovi-rt'il.  For  inntance, 
there  ia  a  case  authenticated  by  the  signatures  of  several  leading 
physicians  in  Paris,  in  whieh  a  peasant-girl,  under  certain  conditions 
of  mprbid  excitement,  was  able  to  move  objects  at  some  distance 
from  ber  without  touching  them.  Taking  the  evidence  for  what  it 
nay  be  worth,  the  diKoovery  of  such  a  faculty  would  only,  I  suppoM, 
justify  ^x*  in  concluding  that  aome  now  vital  energy  was  developing 
ilf  under  the  oondilions  of  modem  life,  and  not  that  any  interfer- 
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COM  with  tba  Uws  of  Ttxtun  bad  tak 
alMthi«t«  r«fas«]  of  neo  of  «cience  to  i 
■Dflh  facu  w  1  proof  ibat  tfa«jr  beliero  tl 
whteh  u  more  or  leu  oomptct*  in  ibcb-  el 
plMc  in  tMr  oooMpUoa ;  u>d  I  think  i 
>oiD«  one  of  oar  KieotiSe  menbets  to  m 
cipl«  hj  which  we  mn^  distiogaish  the  na 
Uir  from  the  oslonl  diacoTery  of  ao  onkl 
proceeded,  "ibo  two  mun  feota  wo  liaTi 
totkal  record  of  miracle  ia  «lwaf>  of  i 
own  acUul  mergiea  are  ineonMaot 
wonhioeas.     l-lrst,  I  nay  the  history  of 
St.  P&nl  ntsM  EutyehtM  front  death, 
looa  cnrr,  yri  ba  loavca  Trophiinu*  uck  ai 
mercy  of  God  in  the  reeorrry  of  Kpajihro^ 
[•bTrician,  recomroeoda  Tuaothy  wine  fd 
■econd  pUce,  our  own  eoergien  are  i 
their  noblencM.     Wv  breathe  with 
etivnj^h  DOoaMary  for  eommoa  taakik 
and  our  happieat  uMinMBti  it  alwaya 
ripect,  and  of  enthnsiasm  which  we 

As  Mr.  KvBktn  oeased,  Walter  Bad 
**  EoofWBUst,*  and  a  favorite  sataag  m 
opened  his  wide  black  ere*,  and,  galpioji 
ioelination  to  taafb  at  wtav  rrcolk-ctioq 
kin's  remark  that  he  bad  al«s)-it  beeo  e^ 
was  to  me  pecoiiarly  interNtinf;,  beeaaaajj 
•ocicty,  wbaterer  may  be  the  gronads  t<m 
Natorv,  I  bold  that  there  is  nothing  whij 
nnlnut  Kuhjected  to  a  very  wrioos  diacipl|| 
pTTKlucing  that  belief,  in  Icai  tikdy  to  m 
Tvatared  lo  cxprets  in  thti  room  the  opid 
lira/ condition  of  almost  eTery  man.  "tf 
what  tbe  footman  tellH  it,  what  ibe  niuB« 
telk  it,  and  probably  every  oae's  nanw^ 
borrid  mass  of  raiscellaaeoas  eonfaoon  «l 
all  be  beard."  I  hold  that  children  b«)iei 
imaginations  quite  an  confidently  as  Xhef 
of  tbeir  mrmories  ;  and  if  growTi-up  mefl 
credolity  ha*  been  battered  oat  of  tbem  t| 
Staat  diuppointment.  What  can  be  bcCI 
Icaat  BO  a  priori  belief  in  the  nnifonnity  ^^ 
fairy  tales,  ■which,  certainly  in  childhood 
mnch  private  belief  that  some  great  em 
fonnd  at  last,  aa  are  tbe  d 
iT    Indeed,  yon  will  find  in 
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I  the  profoundcst  toodonoy  Lo  rurolt  agiainst  tbe  law  of  nnifomt 
■ion  u  too  doll  to  be  credible,  and  to  exuh  in  tlio  occasional  evi- 
aov  whiith  the  history  of  their  tim«  affords  that  "trtilh  after  all  a 
Qger  ihau  fiction."  I«  not  tJic  early  low  of  toItM  of  mftrvvl,  and  th« 
Inter  love  of  tales  of  wild  odvi-nturo  and  hiiir- breadth  eecapes,  and  again, 
tbe  deep  pleasure  nrhiuh  wvall  fixil  in  thai  "poetic  justice  "which  iitao 
rare  in  actual  cxpcrivncc^  a  aufflcietit  proof  that  men  retain,  rvvn  (o  iho 
last,a  kcPD  prcpoaMjssion  against  tbe  doctrine  that  lavrsof  uniform  an> 
tcocdencjr  and  eonscqueooe  can  bo  traced  throughout  tho  nioul  inter- 
esting phaaes  of  human  life?  Even  in  the  city,  where  to  ninny  hopes 
ore  cru&hed  every  day,  tbe  "Bull"  goes  on  beli«ving  in  hiaowu  too 
aangoine  expectations,  and  the  "  Bear  "  in  hia  own  dismal  prediction*, 
withoot  correcting  his  own  bias  as  cxpcrienc«  should  have  led  bim  to 
correct  il,  I  believe  it  will  bo  found  that  nulliipg  is  more  difficult 
than  to  beat  into  tJw  nuijority  of  minds  the  belief  that  there  is  sach  a 
lhingMa"lttwof  N«tnr«"atall.  So  far  as  lean  judge,  nin«  women 
oat  of  ten  have  never  adequately  realixed  what  a  law  of  Matiuv  roejuu, 
nor  is  the  proportion  mueh  smaller  for  men,  unless  they  liave  been  well 
drilled  in  some  departmenl  of  physics.  Uf  course,  I  heartily  agree  with 
I>r.  Ward  that  Bxperienco  can  not  prove  th«  uniformity  of  Nulare,  and 
for  this  very  good  reason,  among  oihent,  thai  it  is  im|>OMible  lo  aay 
what  the  uniformity  of  Naiun-  mt-jm-t.  We  can  not  fxhaiist  the  number 
^of  interfering  cauHH  which  may  break  that  nnifonnily.  I  at  least  can 
^Hot  doubt  that,  so  far  as  mind  influences  matter,  there  may  be  a  vast 
^Biitltitiido  of  real  diiitarbing  causes  introduced  by  mind  to  break 
(Uirougb  thune  InwM  of  uniformity  in  miilt^rinl  thingf,  of  which  at  prcs> 
eat  we  know  only  the  clementK.  But  of  thU  t  am  Tcry  sure,  that  at 
present  we  are  much  apter  to  accept  superficial  and  inadoqiialo  evidence 
irf  tile  breach  of  laws  of  uniformity  than  we  ought  to  be  ;  that  educa> 
tion  docs  not  do  half  enough  to  beat  out  of  our  minds  that  credulous 
•zpeetatton  tlint  there  i«  tome  disposition  in  the  governing  principles 
of  tbe  universe,  either  to  favor  n«  or  to  perjMMOt*  as,  as  the  case 
may  be,  wbtob  springs,  not  from  vxperience,  but  from  proutidlesa 
prejudice  and  prepossession  ;  and  that  much  greater  efforts  should  bo 
madu  to  set  before  young  people  the  true  inexorability  of  Nature's 
laws  than  is  actually  made  at  prcMcnt.  It  is  quite  true  that  no  man 
can  say  positively  either  that  the  sun  will  rise  to-morrow,  or  that  an 
iron  bar  will  fall  to  the  grwund  if  the  hand  drops  it.  W«  do  not  ahno- 
lately  knoio  that  the  sun  may  not  biaie  up  and  go  out  before  to-mor- 
row, as  it  is  said  that  some  stars  of  considerable  magnitude  have  blazed 
ap  and  gone  out.  We  do  not  know  that  there  may  not  be  snme  cnor- 
nionsly  powerful  and  invisible  magnot  in  the  neighborhood  which  will 
^■ttract  the  iron  bar  upward  with  more  force  llian  that  with  which 
Vbe  earth  pulls  it  downwanl.  But  we  do  know  that  in  millions  and 
billions  of  cases  expectations  founded  on  the  same  sort  of  evidence  as 
tbe  cxpocWtion  that  tbe  sun  will  rise  to-nwrrow,  and  that  tbe  dropped 
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enoe  witli  tbti  laws  of  NMtirv  tia<)  UV 
obstinaU-  refusal  of  imin  of  m-iviicv  ii 
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and  oar  hoppietrt.  moni-M  ' 
expect,  and  of  entlin;' 
Aa  fttr.  Rimkin  f  > 
"  Gconomiat,"  ami  n 
openiM)  bin  wide  > 
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tfnoa't  cr^lit,  nr  wdqM  IcaJ  a  cujitoraer  to  doubt  wbether  his  banker 
«s  solvent ;  but  in  Dach  caBe<<  all  thM  is  poMibto  is  aguc*s  mora  or 
<«  jodicioua,  and  a  guess,  Itowever  judicious,  »  »  totally  different 
bing  from  c«(iled  ratioiiAl  boltef.     As  rc-ganlH  all  detailed  atUUm  of 
act,  1  tbiulc  tlicrc  In  n  time,  gre»U!r  or  leitH,  during  which  the  ovidenoe 
onnefltcd  with  tliMn  may  be  collected,  examiiiH,  and  recorded.    If 
bifl  ia  don«,  a  judgment  can  be  formed  on  the  truth  of  allc);alioiis  re- 
pectiog  tbetn  at  any  distauce  of  time.    Sacb  judgmcntH  arc  ran-ly  abso- 
ntP  ;  thi-y  ought  alwuvH  or  nt-arly  always  to  hv  Uitnjk'rad  by  some  dft- 
7C0  of  doubt,  but  I  do  not  think  th«y  nevd  he  affected  by  lapee  of  time. 
f,  bowever,  this  opportunity  ia  lo«t,  If  no  comptet«  «iamination  is  mado 
t  the  time  of  an  incident,  or  if  being;  made  it  is  not  projMirly  or  fully 
ecorded,  clouds  of  darkness  whidi  can  never  be  dixpcilod  si?ttli>  down 
pon  it  almost  immc<liately.    All  that  remains  behind  ts  au  indistinct 
railine  which  can  never  be  filled  up.    Under  certain  conditions  »»re 
MCurrences  are  quite  as  probable  as  common  ones.    The  main  condition 
tf  the  probability  of  such  an  event  is  that  tbo  rare  occurrence  should, 
rom  its  nature  and  from  the  circumstanoos  under  which  it  occurs,  be  ca- 
nblflof  being  obscrvtHl,  and  ihattho  evidence  of  it  should  be  recorded 
B  tlto  manner  which  I  liavc  already  dcftoribcd.     If  a  moa  were  cangfat 
jUtq  and  publicly  exhibited  for  money,  or  if  the  body  of  a  sea-serpent 
rere  to  be  out  up  upon  the  coast  and  duly  examined  by  competent 
laturalists,  the  existence  of  moas  and  sea-serpenta  could  be  proved 
leyond  all  reasonable  doubt.    The  reason  why  their  cxiitt«»ce  is  di*. 
leiicvcnl  or  doubted  is  not   that  they  are  seen,  if  at  all,  so  aeldom, 
put  In-cause  In  «ta<!h  {articular  inntance  they  are  seen,  if  at  all,  in  such 
u  nnsat  Li  factory  way  that  it  b  doubtful  whether  they  ever  were  Men. 
There  are  innumerable  j^tbost-storica  in  circulation,  but  as  far  as  I  know 
DO  instance  has  ever  yet  been  even  allej^ed  to  eiiat  in  which  the  exist- 
ence of  a  ghost  baa  been  properly  authenticated  as  readily  and  as  ooo- 
closivcly  as  tltat  of  any  olhiir  being  whatever.     Stories  of  the  inter 
ference  of  unseen  agents  stand  upon  exactly  the  same  footing,  speak- 
ing generally.     Isolated  instances  occur  in  all  ag«  and  countriea,  bot 
the  common  characteristic  of  them  all  ia  to  be  unauthentieated.     Ten 
csscfl  diatinctly  proved  under  the  conditions  referred  to  .  .  .  would  do 
moro  to  settle  tho  question  of  tbe  existence  of  miracles  aa  a  ctaaa  than 
Innuraerablft  cases  deiwnding  on  assertions  which  were  not  properly 
examined  when  tbey  W4TC  originally  made,  and  which  can  now  noTsr 
bo  examined.    (>n  the  other  band,  what  reason  can  possihly  bo  sug- 
gested why  the  action  of  an  invisible  person  npon  matter  should  not 
be  ascertained  jnst  as  clearly  aa  the  action  of  a  visible  )>erson  ?    Tbe 
restoration  of  a  dead  body  to  life  might,  if  it  occurred,  bo  proved  as 
eonclnsiToly  and  af>  notoriously  an  the  death  of  a  living  person,  or  tho 
birth  of  a  child.     If  such  events  formed  a  real  class  to  which  new 
occurronoea  might  be  aasigncd,  a  targe  number  of  instances  of  those 
occurrcncea  would  be,  so  to  speak,  upon  record,  esulilislied  beyond  all 
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doabt,  and  tfac  rerjr  existenoe  of  the  oontroTorsjr  sbows  tbu  i 
of  tbe  sort  exUta." 

Itereapoa  llio  Arclibiahop  of  W«stmiDster,  looking  at  Mr. 
with  a  bmilgo  umiliT,  sail] :  Mr.  $toph«o'e  investigstioiui  Into 
(kticc  of  the  tuL«rfcrcDoc  of  anMen  sg«Dt8  in  banisn  affain  oiv  \ 
on  a  par  vitb  some  of  iIiuhr  unih-rliiktrti  bj  tbo  C'barch  to  wbieli  \ 
tong.     In  canonizing,  or  even  beuttfyiiig  thoAv  who  are  luei  to  \ 
Holy  See  faaa  long  been  accu6tonied  to  go  into  the  evidence  < 
erenta  as  those  to  which  Mr.  Stephen  has  just  rcforrcd,  and  tint 
sdispontion  to  pick  boles  in  the  cTidcnce,  which,  if  be  will  alia 
tony  B(S  eoold  hardier  bo  suipasaed  even  bj-  bo  able  a  nificr 
deaoe  as  Mr.  Stephen  himself.    Nor  is  it  imieed  neceesary  to  ^ 
the  archive*  of  those  laborions  and  mort  nki^tiMlly  conducted  in 
gmtiOM.     If  tbeixi  were  but  that  predi»pot(ition  amonj^  Prow 
believe  in  the  i-vidcncv  of  the  UDseen  which  Dr.  Ward  dceiiod  : 
th«ru  would,  1  am  coDvtnoed,  be  manv  believers  in  miracle* 
vainA  aatounding  icind,  and  of  mirarW  that  have  happened  in  i 
time,  many  wiiLin  th«  laift  year.    XaA  tbow  who  choose,  for  n 
look  into  tbo  eridencc  of  tJiu  most  astonishing  cure  of  varicose 
which  took  place  ouly  last  year  in  the  eonlh  of  Frauce — a  na 
thirty  years'  standing,  and  of  steady  progress  throughout  that  i 
atteNtod  on  the  positire  evidence  of  French  phyricians,  wlio  had  i 
ih:Iv«>   r«'j)P3(cdly  eccn  and  preHcribe<i  for  tb«  patient.      Vet  i 
mitted  that  all  lliey  coold  do  would  be  at  most  to  atleviat«  hts 
ings  by  tlic  application  of  mechanical  prcasnre— and  tbey  uere 
dc«lared  the  cure  to  have  Iteen  effected  in  a  single  night,  the  onlyi 
condition  having  been  the  believing  application  of  the  lx.anlw 
to  the  body  of  the  sufferer.     Here  is  a  ease  whi>TC  all  Mr.  Fiuji 
Stephen's  conditions  are  satisfied  to  tbt!  full.     I  do  not,  huweverj 
prehend  that  Mr.  Stephen  will  sift  the  evidenee,  or  even  regard  i 
worth  his  serious  atu-iition.     He  has  hardly aaugned  sufficient  fe 
that  strong  prediii]>osition  to  iuerednlity  which  is  so  widely  epr 
thb  moment  in  the  Protestant  world,  a  predisposition  which  I 
entirely  reconcile  with  Mr.  Bagebot's  very  striking  remarks 
univerwil  orednlousness'of  the  natural  man.     Perhaps  howrver, 
may  be  sach  crednlonsnejw  where  there  is  no  projudiee,  and  y4 
credulity  still  mom  marked  where  tber«  is.     1  have  been  a  cannfti 
server  of  the  altitude  of  Protestants  in  rrlaUou  to  the  vontr 
between  tbe  natural  and  eup^Tnatural.     I  have  seeu  iu  grui 
havo  watched  its  development.     I  am  i>er8uadcd  that  Mr.  Stephen' 
t^nitc  wrong  in  supposing  that  the  matter  can  be  settled  as  one  of 
deuce  alonv;.    You  must  first  overcome  tliiit  violent  pn>jud»i-«  i| 
minds  which  prevents  yon  from  voarh*nfitig  even  a  glance  i 
dence  we  should  have  to  offer  yon.    But  I  will,  if  the  so 
me,  leave  that  part  of  the  subject,  and  return  to  tbe  pfindpal  qnc 
before  as — the  imposdbility  of  proving  tba  uolfonnlly  of  Natiuv  I 
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bpcrieiice  alone.  Kow,  hotr  do  w«  Calholiois  wlio  have  a  philottophj- 
yae  valuo  of  which  we  imagiue  thai  yon  believero  in  .Spencer  and  Mill 
Ind  Bain  ifronilj*  nndcrnktc,  aocotmt  for  tbo  uoifonnity  of  Naturo 
Witliout  trimcliing  lu  any  way  on  tliv  supernatural  liaiitii  iif  that  Na- 
ture f  I  will  itliow  you.  Aqniniu  nay*  in  hin  "  Sunimu  " — and  U»c  Arcb- 
liiHhop,  o(  oouuM),  pronounced  liU  Latin  in  itie  Comiaenial  manntir — 
**  Tut*  imtionalia  Datura  comparatur  ad  I>«nm  sicui  instrument  am  ad 
•gvna  prineipalo "— the  whole  of  inanioukte  and  irrational  Nattm 
bears  to  the  Dirine  being  the  relation  of  an  inctTmnvnt  to  tho  prioci- 
ageDE.  That  is  to  say,  the  Divioo  intt-ltcct  coumvn  ib«  taw 
bich  the  Dirine  will  tanctiona  and  enforces  by  a  great  methodic*! 
.mcnt.  Tliv  natitra  naiuran4  makci  u&e  of  the  natwa  naturata. 
law  delermiDM  tlm  inHtruinvnt  it  ut  to  use,  and  the  iostroment  it 
b  to  u»e  determines  the  world.  Why,  then,  should  the  law  be  regular 
ajod  not  variable  ?  Why,  because  it  is  the  inatrament  of  a  being  wbo 
ia  not  variable.  The  schoolmen  tell  us  that  Kature  has  an  appctito^  a 
desira  to  aocomplisli  it«  ends.  They  say  of  Nature  "  ajipclil,"  "  dc- 
ndorst."  Such  arc  the  phrawtt  they  umc.  And  as  no  conntant  aim,  no 
true  dcYvlopment  can  be  attained  by  capricious,  inconsistent,  inoon- 
seqnent  aotion,  by  instruments  incoherent,  part  with  part — for  the 
gratification  of  Nature's  appetite,  for  the  fulfillment  of  her  desiro,  and 
tfae  attainment  of  her  purpose,  a  constaney  and  fixity  of  method  aru 
essential  which  aru  never  interrupted,  save  where  tho  Divine  power 
modifies  tbo  instmnicnl  for  itit  own  good  purpoeo.  Thus  the  uiiiformity 
of  Nature  in  bajted  upon  the  wisdom  of  God,  and  Uie  wisdom  of  Uod 
ia  manifested  in  the  nniformity  of  Natun;.  Sl  Thomas  has  said, 
"Proprium  est  natorw  rationalis  ut  (endat  in  finem  quau  se  a^ens  ct 
duoena  ad  tinem."  And  again  :  "  Neoessitaa  naturalis  inhicrcns  rebus, 
quft  detenninnntur  ad  unum,  est  Impressio  qandiun  Dei  dirigcDtis  ad 
Baem,  sicut  ncoeanltaa  qui  aagltta  agitur  ut  0*1  ocrtam  eignum  tendat, 

KX  inpreosio  sagittantis  «t  dod  aagitUe  ";  lliat  is,  the  necessity,  or  may 
o  not  «ay  the  uniformity  of  Nature,  is  a  career  impressed  upon  it  by 
le  Divine  archer,  who  never  misses  his  mark  ;  it  is  not  the  arrow 
which  dctcrmiiieK  that  career,  but  the  archer  wbo  pointa  and  who  dift> 
misses  the  arrow  in  it^*  flight.  But  St,  Tliomos  goes  on  :  "  Scd  in  boo 
differt,  4)uod  id  quod  creaturm  a  Deo  recipiunt  eat  eanim  natura,  quod 
antem  ab  bomiue  rebus  naturalibus  imprimitur  prieter  earum  naturam 
ad  violentiam  pertinet,"  Dr.  AVanl  will  correct  tnc  if  I  am  wrong, 
but  I  interpret  this  as  meaning  that  if  what  m<-n  ingraft  on  lower 
craaturcs  ut  spoken  of  hy  the  angelic  doctor  as  doing  them  a  certdn 
violenc>e,  altvring,  I  suppose,  their  mere  involuntary  qualities  by  in- 
fecting them  wiUi  a  certain  human  purpwiveness  not  their  own,  how 
much  more  is  it  evidciiily  upon  to  the  Divine  purpose  to  ingraft  on 
tliia  uniformity  of  Nature  a  supernatural  bent  of  its  own,  to  open  it,  as 
it  wore,  to  the  power  of  mincle,  to  infuse  it  with  the  significanoe  of 
revelation  I 
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with  m  nngalarijr 
that  diotinct  eouo 
Atak  that  tfa«  courso'l 
•e  the  a  priori  oUii 
M  iIm  di»eoT«r7  of 
w  the  artomtic  ebanctor  of 
I  ^oaJd  tut  eotiroly  agree 
Ardibiabo|»  er  with  St.  Ttmoiaa  if  1  rightly  ■{•prebendcd  tti< 
tioaa  (nm  ho,  that  wa  oqgh*  *a  fmoA  oor  belief  on  the  n 
of  Natare  primiarllf  <m  ovr  Whf  ia  iho  coaatancy  of  tliej 
tniod.     Iltatoricallj,  I  doobt  vhcthcr  that  eovU  b«  maiotaiiMJ 
exatnple,  the  Ilebrvw  Setiptort^  which  ar«  foil  of  tb«  praiMJ 
moral  cotutasey  of  tha  ftuiler.  »pfm  to  attach  rery  littM 
tanoe  to  the  mifomuty  of  Kat«n*a  Bcthode,  wbich  they  oftj 
!•  if  they  were  aa  pUaat  at  bu^page  Haelf  to  the  formative 
behiihl  it.    6tiU  leat  can  I  agtwe  with  Sir.  Bagt-bot's  view  tb 
thii%  vbicb  raabes  into  ibe  tniad  m  hdiered  without  bcail: 
haid  experience  secures  as  Ldio  akepticifln.     I  Rbould  KVy  rai 
lli«  nndvTvtaoding  »  preparetl  to  accept  ntiiform  lawa  of  cau 
tlic  Tcry  character  of  homan  reason  itself.     It  ia  remarkable  I 
th&t  Aristotle  fatly  rt«ogni»-s  Xhf  cloee  cooDectioo  between  th| 
Mry  rliunu-t<T  of  boroan  infereoce  and  the  neoeanuy  relation  a 
with  effi-ct,  tbat  he  treats  the  "  beginning  of  change  "  (ifi)^  «w4 
either  the  caose  which  neceoaarily  resolta  in  an  effect,  or  thj 
which  necessarily  resotta  in  an  inferenofe.    "An  eflldent  cai 
fore,  may  bv  found  in  any  beginning  of  change  either  in  the 
world  or  the  logical     lo  both  casea  it  haa  the  same  ch 
nfct*tili/,  whether  in  the  form  of  inoritabla  aoquenco  or  in 
irresistible  inference ;  and  cmteetaivt  adwme$,  a  ntp  at  a  ti 
a  determinate  line,  whether  in  outward  nature  or  in  inward 
Whatever  is,  it  cither  ads  ont  or  thinks  oat  what  ia  rurt, 
therefore,  aa  the  nniverrc  ia  at  tlie  disposal  of  efficient  cansei^ 
ditioD  at  each  moment  nmilu  pnrely  from  tbo  immediately  p; 
out  the  poseibility  of  any  new  banning.     If  an  experienced 
could  coRiprcH  into  a  formnla  the  law  of  all  the  fdma]tan< 
ditions,  he  would  be  nble  to  foreaco  llie  contents  of  any  fm 
^mcnt — not,  however,  to  modify  them,  for  bis  preacicDOtt  d 
lir  being  in  tbemaelves  dctenninate,  and  on  his  ca1ciila< 
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racing  &U  tb«  eleroenU  of  the  problem,  incladio^  tb«  statva  of  bin 
owii  mind.  Tbia  eflVcicnt  causaJitv  can  be  dcuied  by  do  one  wbo 
HdmiU  tbe  dynnmic  idea  at  all ;  and  no  plicnomeooD  coa  dupeiue 
-with  it." 

ilere  we  harci  as  I  concdvo,  the  fJen-  to  Uic  pnitcipl«  of  the  nni- 
formlty  of  Kntnre.    So  f or  aa  Natore  ia  [lun-ly  djiuiiiic,  und  »o  far  as 
force  Is  mcasurrxl  by  reason,  we  can  not  stray  from  (be  rigid  logic  of 
fact  and  (fac  equally  rigid  logic  of  tboaght.    Doabtleea  it  will  bu  rv 
plicd  Utui,  OH  in  the  mind  of  man  there  is  a  frc«  spring  of  force,  which 
i»  w  yi-t  tutddteruincd,  wluc-h  Ls  potential  and  not  actual  force,  so 
tb«re  is  behind  NaUrc  a  freo  spring  of  foroe  which  is  as  yet  ORdetcr- 
loioed,  which  is  potcntiid  and  not  actual  nature— in  aliort,  a  power 
above  naturo  an<l  rapablu  of  modifying  it ;  in  other  words,  super- 
(tatnral.     And  tbat  dootrino  I  should  heartily  accept,    llto  uniformity 
of  Katuri!  in  the  uniformity  of  forc«,  just  as  iho  unifonuity  of  n>a»on> 
ing  is  the  uniformity  of  tboDf^ht,     But  just  as  the  ii>det«rminaten«n 
of  orealive  will  stands  Iwhind  Hw  dclcrminatonvsa  of  the  orbit  of 
force,  so  the  indetcrminntcDcm  of  cn^ativu  pnrposo  atands  U'btnd  the 
dcterTuiDatcnc!>M  of  the  orhtl  of  tbought  or  infiTcncc     I  buhl  that  nuui 
^^  not  wholly  immcned  in  dynamic  laws,  that  though  our  pbyaical 
^Hi>Dslitiitton  it*  subject  to  them,  our  mental  conslitutiun  rim-v  above 
^Bem  into  a  world  where  free  Bolf-detcrminstioD  is  pos&ible.    I  do  not 
HKooder,  therefore,  that  we  find  it  difficult  to  realize  the  rigidity  of 
ibe  laws  of  efficient  causation  pvcn  so  far  as  it  would  be  good  for  u« 
to  realize  them.     But  I  can  not  think  that  any  one  who  has  once  con- 
tncted  the  liabtt  of  even  fixing  his  own  AlU-ntion  can  doubt  for  a 
momvnt  tlinl  <;auHn  and  effect  arc  connected  tt^thi-r  by  efficient  liniu, 
nor  that,  if  force  outside  os  means  the  same  thing  as  foroc  inside  ur,  the 
relation  of  cause  and  effect  is  as  ncceesary — anicss  some  higher  power 
interfere  to  modify  the  eawitc — ns  tho  relation  of  pivmi^ea  to  conclu- 
sion.    With  rtsnrti  to  Rr.  Ward's  invitation  to  as  to  examine  more 
carefully  the  crcilenlialH  of  mirsoUi,  I  am  inclined  to  agree  with  Mr. 
L^itephcu  that,  if  there  were  any  tangible  number  of  innoiitroviTtible 
^ptraeles,  tJiere  could  be  no  coutroreray  on  the  question  wlii-ihcr  or  not 
such  things  can  be.    But  then  I  should  not  apply  tlial  remark  to  any 
case  of  internal  consciouHnew  of  supernatural  influence,  bcoauae,  from 
Ibe  very  circumstances  of  the  case,  the  evidence  of  the  existence  of 
^Mirh  inflticnco  can  not  be  o|ieD  to  any  mind  except  that  which  is  the 
^HlbJMt  of  it,  und  in  my  view  it  is  quite  nnreasonablo  to  deny  that 
thi^re  are  indirect  but  yet  conelusive  proofs  in  history  tbat  such  super- 
tural  influences  liavo  tnuuformed,  and  do  still  habitually  transform, 
cbaraeli-r*  of  the  very  greatest  of  our  race.    But  it  is  one  thing 
the  evidttwi-  of  Nfilriiual  influence  in  every  page  of  human  hia- 
od  quite  another  to  attach  tmportMice  to  anch  preleroatural 
TTcnces  as  tho  Archbishop  has  recently  rofoTTod  to,  wbtcb  arc  Qsu- 
so  mixed  up  with  superstitions  of  all  llnda,  and  w>  great  a  variety 
roL,  xivn. — St 
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of  hy«tcTi<!al  ctnotionis  th»t  1  for  one  iboDlrl  ilcopatr  of  any 
»uU  from  invesUgaUng  minatcly  tfacse  eariuim  ronqncEts  cffi 
[>n)tcaltouB  ptajrsint  marvcU  over  ibo  ga|»ing  int«llcctQal  cnJolii; 
moral  c«ldniMa  aod  dubdief. 

UciT  ihv  geiwral  disctiMioD  ended,  bnt  Dr.  Ward,  who  bad 
right  of  rpply,  t-ierciaed  it  with  alertnefea  and  vigor. 

I  L-3IH  not  unJenUMid,  he  said,  Dr.  KUrtineau'a  position,  thtl 
riftuw}  th«  best  testimony  which  w«  bavo  in  modem  time«  to  the  ti 
{■rvDi^  of  Divine  [lowcr  in  the  ctiiiin  of  phytiicnl  causation  is  moi 
Iras  mixed  ap  with  what  he  would  rrjpnl  m  snpcratilioo  and  hyfl 
eal  emotion,  therefore  it  ia  perfectly  Justillablo  to  leave  snch  m 
uninvcitigatcd,  and  to  pass  by  on  tbe  other  atde.     Surely  the 
etianoter  of  modem  civilization  would  be  altered  if  we  could 
saliiifactonly  for  ordinary  minds  tJint  the  Divine  will  is  a  tmc 
which  manifcNln  itself  habttaally  to  Ihotw  who  humbly  receive  the 
Tine  rt-vclation*.     Is  not  Dr.  Newman'*  cvlebnted  Bsscrtlon  tliat 
l«nd  would  be  in  a  far  tnor«  kopeful  condition  if  it  were  far 
euperstilious,  more  bigoted,  more  disposed  to  quail  bcnt-alh  the 
of  cooEctence,  and  to  do  penance  for  its  sins,  than  it  is,  at  leut 
sible  for  one  who,  like  Dr.  Martineaa,  believes  profonndly  that  ths 
wonihip  of  a  rightcoos  will  \»  tbe  highest  end  of  alt  human  life? 
anytfaing  be  more  superabundantly  evident,  more  conspicuounly 
BO  to  say,  oppressively  clear,  Uian  that  ninety-nine  men  out  of  ed 
hundred  live  as  if  God  a'ere  at  most  nothing  more  than  a  remote  M 
ability,  which  it  is  hardly  worth  while  to  take  into  arc«uul  in  ihJ 
dinary  routine  of  lifo?    Suppose,  if  you  please,  that  the  majorit 
men  by  stndying  the  Lounlea  miraclee  will  be  bronght,  if  they 
convinced  at  all,  to  bum  an  immense  number  of  wax  taper*  to 
boly  Virgin,  and  to  dress  up  a  number  of  very  gaudy  doUa  tn 
ehmrebra  dedicated  to  her,  by  way  of  showing  their  gratitude  to 
for  curing  pAntlytics  and  other  mincrablo  suffercnt  by  tbe  apjilici 
of  Lonrdn  water.     Is  that  00  mueh  more  superatitioun,  afu>r  all, 
Btlribtiting  similar  eure^  to  (he  transit  of  St.  Peter'a  sliadow,  < 
hand  kerchiefs  taken  from  St  Fanl's  bo<Iy,  as  the  author  of  tbe. 
of  the  Apostlea  certunly  did  ?    Kor,  in(K<ed,  is  it  a  matter  of  the 
highcKt  moment  whether  people  show  th4>ir  faith  foolishly  or  wbi 
It  overshoots  the  mark,  and  attributes  imagtuary  effects  to  a  realci 
Wlint  is  a  matter  of  the  highest  moment  ia  whether  or  not  tliey 
or  do  not  feel  their  religioas  futh  in  every  action  of  their  Ufa 
God  is  really  ruling  yon,  is  it  not  better  to  feel  his  eye  upon  yon, 
tllough  you  show  your  mnw  of  that  vigilanre  unreaaonably  and  fM 
ly,  than  to  live  on  very  much  an  you  would  do,  if,  aa  Isaiah  said, 
were  on  a  journey  or  had  gone  to  sleep?    Can  any  one  denv  llud 
awakening,  however  rude  its  consequences,  to  the  reality  of  Divine 
er,  would  be  Infiuituly  better  than  the  rapidly  growing  habit  of 
1U  U  behind  Nature  there  were  no  God  ?    1  do  not  of  course  My  1 
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BUT  nembpi'  of  onr  tociety  who  doubts  tbc  reality  of  God'i>  goreraiiKiat. 
bo(  only  lo  lliosc  who,  with  l>r,  Martinean.  regMxi  it  as  the  very  first  of 
all  truths.  Unt  to  them  I  say,  if  miracles  still  exist,  if  they  still  ejdat  in 
the  very  form  in  which  they  are  said  to  have  existed  in  the  Acta  of  tbe 
ApoKtle",  if  they  can  bo  attested  by  men  of  science  thttniK'lTCB,  if,  in 
any  Church,  they  happi-n  not  mcnrly  erwy  ye*r,  Iml  111  oinniilcrnhle 
nnmbers  every  yev,  aiid  admit  of  all  tbe  testa  to  which  31r.  8t«phi>n 
has  referred  qs,  tbna  sorely  it  can  be  nothing  bat  a  most  reprebonsiUe 
nml  guilty  faatidionsncsa  to  give  the  go-by  to  the  evidence  of  theu 
thing*,  simply  on  the  gronnd  that  they  are  mixed  Dp  with  a  great  deal 
Tolgar  taste  and  of  hysterical  fociiog.  Is  it  not  better  to  have  a 
belief  in  God  than  to  liavo  a  fine  suficepdbility  to  ecientiflo 
tbods  ?  Is  it  not  better  to  have  a  fevcntth  longing  to  do  bis  will 
m  to  hare  a  delicate  di«tai(te  for  morbid  derotion  ?  Tliu  uniformity 
'  Nature  b  the  Veil  behind  which,  tn  ibeae  latter  days,  God  is  hidden 
.  iM.  1  beliere  in  tbe  noifonnity  of  Natnre,  but  I  believe  in  it  far 
Bore  fervently  as  tbe  background  on  which  miracle  is  displayed  than 
I  do  merely  as  the  fertile  inslmniont  of  scicotifio  discovery  and  of 
byskal  amelioration.— A7nfib«nM  Century. 


A  STUDY  OF  RECENT  EARTHQUAKES. 

Bv  IL  A.  DAUBRtE. 

IKCE  commnDfcatAm  between  tbe  extremities  of  the  earth  has 
become  both  easy  anfl  rapid,  oar  ideas  on  many  subjects  have 
modified  and  havo  become  more  precise.  Fatits  that  formerly 
appeared  singular  and  extraordinary  arc  rccognited  wt  freqm^t  and 
habitnal.  Tbis  ia  the  case  with  reference  to  earthqnakeH.  Mumeroas 
u-1egrama,  a  few  months  ago,  told  in  every  part  of  the  civilised  world 
of  tbe  shocks  from  which  Andalusia,  in  Spain,  was  stiSering.  To  the 
astonishment  nnd  lively  curiotjty  which  Ifaeso  phenomena  excited  was 
added  a  dri-p  emotion  which  di«asters  of  so  dramatic  and  painfol  a 
character  would  cauAe.  I'be  interest  in  the  study  of  these  things  is 
al^o  enhanced  by  the  additional  knowledge  it  gives  us  respecting  the 
conitttutioo  of  iho  crust  of  the  earth — knowledge  which,  constantly 
increasing,  enables  us  the  better  to  comprehend  the  diffcrcut  parts  of 
the  meofaanism  of  these  sabterraoean  perturbatioot. 

Among  the  more  recent  earthquakes  was  the  one  that  destroyed 

Eof  the  Island  of  Scio,  On  the  3d  of  April,  I88I,  abont  an  hour 
Forly  mimttcs  after  noon,  the  eily  of  Scio  and  thirty  or  forty 
[c*  in  thcionthern  part  of  tho  island  were  distorbcd  with  avio- 
repidatioR.  Tbe  slioken  and  cracked  honH>s  were  still  sl.inding, 
:■■■-— 
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on,  and  fluUhed  tlio  work  of  thv  6nt.  'With  il  fire  tfaoiuuKl  pe 
were  buried  nnder  th«  nibbiitli.  A  little  wliil»  aftvrwanl  four 
Muid  other  pereona  were  killed.  Uaidly  bad  the  pcoplo  reov 
frotn  ibe  triTor  uf  oda  ahock,  (ban  others  canto  on,  caosiiig  ge 
panic  and  ntujior.  Uardlf  a  quarter  of  an  bour  would  pan  with 
now  ahoek,  and  the  wounded  who  had  sncceedvd  in  vxtricating  t 
selvea  from  the  rubbi&h  wcrv  buriod  in  il  again.  "  Deatli,"  lai 
«ye-witne«s,  "««oin«d  to  pun>n«  it»  victims  witb  fury.  In  leta  Ibi 
hoar  Scio  wm  aa  utt<-r  ruin."  Tbc  agitationa  of  the  ground 
tinned,  with  only  abort  iutvmiptions,  for  a  year.  During  1879 
1880  Scio  bad  suffered  from  frequent  tremora,  aomctiniM  rqieatt 
many  ms  ten  times  in  s  day.  Mitylene  and  Smyrna  ware  also 
aflfi?<;lcd,  but  none  of  the  eliocka  were  etTx>ng  enough  to 
anxiirty.  T)H>y  wore,  as  il  wrre,  the  eiibtermnoan  preparati 
oatantrophe  tbat  was  to  burst  out  a  few  mouths  aftcrn'ard. 

Tho  diitnstcr  that  doaohited  the  lahind  of  I»<-bia  two  years 
excili'^1  no  leoa  of  amotion.     Tlie  main  Khock,  on  Ibe  38th 
1863,  was  aceompanied  by  a  fearful  rutnbling,  which  waa  mtiiii 
to  last  about  tweuty  seconds.    There  was  an  extremely  Twlont 
ward  movement  tbat  broke  up  the  houses,  followed  by  an  uodali 
pulxution.     The   points  most  disturbed  were  aligu«()  along  fivo 
deep  fracture*  of  otrata  that  travcne  tltc  island  at  right  angles  te 
another,  crosAing  nearly  undi<r  Ca«amicciola. 

Leaa  than  a  month  after  the  ebocka  at  Inchta  followed  the  tei 
exploaiou  of  the  voleantc  Ii^land  of  Krakatoa,  near  Java,  with  afl 
unparalleled  aeeompauiments  :  tlic  planting  of  a  deep  aea  wberal 
)>c«n  a  inonnlain  ;  the  prodigious  manes  of  pnmice  and  Ktotxw  fl 
the  Tulcanic  throat  causing  tntcnite  darkniDKs  for  hours  at  long 
taocee  ;  the  ftiuT  [Kirtivlm  aeattcritig  in  the  ntintwphere  and  distui 
■ta  tramtparency  and  rnuning  i\\e  red  lights  for  months ;  tbe  mi 
waves  propagateil  to  the  ends  of  Ibe  ocean  with  the  i({>ced  of  tbe  ti 
the  aOrial  waves  making  tbe  circuit  of  tbe  globe,  according  to  t 
metrical  registrations,  in  two  opposite  directions  ;  the  thirty  thou 
human  beings  that  perished ;  and  the  villages  and  cultivated  Ii 
which  it  blotted  out — all  caused  a  most  vivid  ioiprossion  in  all  ( 
tsed  lands. 

I«ow  it  is  Andalusia,  one  of  tlie  finest  part*  of  Europe,  thi 
irtruok  with  di«fti>t*r«.  Tlio  fliock  that  was  felt  on  the  ^  of 
cember,  1884,  on  tbe  western  coohIa  of  Spain  and  Portogal,  and  ai 
aa  the  Azores  and  Madeira,  seeoted  to  be  a  forerunner  of  the  on 
ineomparably  greater  intensity,  that  took  plar^  three  day*  aften 
in  another  part  of  tbe  Iberian  IVnin^iila.  At  about  nine  o'clod 
tbe  evening  of  the  351h  of  Decetnbrr,  the  a»utbi.Tn  part  of  Andn 
waa  M  roughly  shaken  that  lifly-six  towns  ami  villages  in  the  ■ 
tncee  of  Malaga  and  Granada  were  devastated  in  leaa  than  ten  leooi 
Uid  twenty  of  these  places  were  ite«rly  entirely  destroyed.    Aa 
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B«in  wrT«  AUtama,  Arenas  el  Rey,  AlbnnaeUa,  Pcrinnn,  ZnfTnr.ira, 

D<1  VenU  a*  Zxffitraya.     These  places,  situated  above  iho  <H-nU't  tA 

he  Di^tniioa,  lu-i!  MMitWrcd  ov^r  ft  xurface  of  which  the  pniicipal  dU 

leiuion  does  not  re^aoh  forty  niiU-«  ;  Ixil  tliv  moTcmonts  of  the  ground 

en<Iv<I  far  beyond  tbia  region,  to  Seville  on  ihe  wc9l,  C'npe  (iailex 

the  east,  and  3Iolena  de  Aragoo.     The  movement*  iirovolctnl  ph«- 

Da  of  diScront  kinds.     OreTsasefl,  sevecal  miles  long  and  surcral 

wide,  wore  opened  at  variooe  places,     From  one  of  them,  near 

nta  Cmr,  exhaled  fetid  gacw;!,  bavin j{  tbo  odor  of  salphnreted  hy- 

Dgcn,  and  thfcre  bunt  fn>m  tla-  Minv  fii>!turo  a  «)piotii  spring  of 

IpbarotLi  water  with  a  tcmpcratare  of  about  00°  ;  while  »l  a  nbort 

vee  from  tbis  point  the  tbcrmai  springs  of  Albania,  that  have 

een  in  use  from  antiquity,  were  bested  to  ahigber  temperature  and 

jnired  a  soiphuroas  character. 

The  districts  near  thv  Sierra  Nevada  and  tta  ramifying  spun  have 
nqnentl]'  been  tlio  ocnt<T  of  oubtemneaa  commotioni ;  and  it  b  an 
iportunt  fact,  not  to  be  nc^ected,  that  the  ahookg  h«vo  many  times, 
jut  ID  the  preaeot  case,  been  repealed  forseverat  weeks  in  Buoceosion. 
Among  the  movements  which  the  ground  andergoea  dnring  eartb- 
aakes,  verlical  shocks  of  great  energy  may  sometimea  be  felt.  Pnr- 
^g  the  oarttiqaake  in  Calabria  in  1763,  bonnes  were  thrown  up  into 
ho  air,  an  tf  by  tl>e  cxploaioo  of  a  mino ;  and  at  Kiobamba,  in  Co- 
nhia,  in  \M%  acvrra]  pcnona  were  cast  bodily  npon  a  hill  more  than 
httndred  feet  high.  These  motions  are  called  ttteatmon*,  or 
Bbanltory  tremors.  "Vhe  most  frequent  moTcmenIs,  and  generally 
se  tnotX  extended,  are  the  nnditlatory  onctt,  wbicb  are  pmpagatpd 
itally,  liko  the  waves  which  wo  can  ob«cn'e  at  any  time  on  a 
|uid  aurfacc.  Like  tboKc  wavogi,  tbey  may,  when  continued  for  some 
humtex,  cansd  a  kind  of  wa-Mickness.  Sometimes  the  terrestrial  an- 
falfttioiu  are  so  strong  a<  to  bend  over  trce»  till  their  limbs  touch 
be  ground.  These  two  forms  of  tremor  may  be  aasneiated  together, 
or  they  may  succeed  one  another  at  very  abort  intervals.  Varioua 
tmenta  —  msmographa  or  seismometers,  analyEens  and  pendn- 
nms — are  nHe<l  to  determine  their  inteTisity,  direction,  and  duration, 
and  register  their  charaeteni. 

Tlie  intenBily  of  the  shocks  it  extremely  variable.   Sometimee  they 
hardly  perceptible,  or  marked  only  tiy  low  rumblings  ;  often  they 
"ire  so  strong  that  works  of  masonry  are  overthrown  by  them.     For 
[lis  reason  special  modes  of  construction  are  employed  in  countries 
^bjeet  to  eartliqitnkc,  as  n^lapted  to  oppocw  tbo  toast  resistanoe. 
In  the  mon  naual  undubitor)*  movement,  tlie  agiutidn  is  naturany 
anger  at  the  top  of  buildingK  than  at  their  base.    'K'tis,  in  the 
at  Madrid,  on  the  SSih  of  December  l.isi,  the  nppt- gallery 
;  TUibly  shaken,  while  the  parqaette  was  unmoved.     For  the  same 
leaaoD,  the  motions  are  incomparably  1»«  sensible  id  the  inlerio)-  of 
mines  than  on  top  of  the  gronnd.     M.  Domcyko  reUtee  that  be  tfpi 
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ODGO  at  Milt  kottotn  vt  tb«  dilTcr-mioe*   of  (" 

huuilrcd  fwl  uiiiJer^ruaui!,  iluriti};  an  eortl.  . 

u«rn  ikoOH  s&il  serenl  otiiera  right  above   iiim,  while  he  < 

the  l«aflt  agitation. 

The  diirattoQ  of  the  shoclu  Is  goneraUy  fcry  brief, 
taoro  thaa  a  SMondor  two.    'Ilic  mxlutatorr  moTcoi^ota  i 
longed.     A  fow  insunu  kto  FiiHirieut  lu  prodace  the  ma 
effvctit.    Three  iihocka,  each  of  wliicb  was  miinuttod  to  Iw 
than  four  McutidH  loog,  destroyed  more  ttiau  :2(>,U00 
around  C&r&caa  in  Marxth,  1^12 ;  aiul  cho  ran  vulftiou  at  Biob 
17W,  killfd  OS  Buddcnly  W\WPO  victims. 

But,  huwcviT  ovcrwhvtming  nnd  diaastrutut  in  reference  I 
■tons  and  buildinf[«  varlhqiitikes  muy  bo,  it  niutii  bo  bomr  tn 
the  amplitude  of  their  raovcinwita  i*  wholly  in&igtiifieant  I 
tioQ  to  the  dimcnsionfi  of  the  globe  wbo«a  vpicl^rmia  they  tb 
phoooincnon  in  rari'ly  limitcil  to  a  single  shock.     Generally, 
Hhoclu  follow  one  upon  another  at  abort  ini^rraJs.     In 
Ui«!  uovvmcnls  aro  repnUcd  for  montha  and  yisars,  with 
variable  duration,  »o  a«  to  form  u  a  whole,  till  they  nm  toiallj 
guiahed,  what  might  be  called  a  aeiaiuic  pcriotl.    After  tbo  ahv 
overthrew  1'hebes,  on  the  18tb  of  Au^tit,  1851,  the  coe 
tinned  in  lioiotia  for  elfiven  months,  occurring  Kotnctimcs  i 
tlirec  limes  in  twonty-fotir  hours.     Long  series  of  chuclu 
part  of  Scotland  during  Uiu  two  yean  from  the  iiOth  of  Octofc 
to  the  Tth  of  December,  1841.     Handroda  uf  aimiiar  exanii 
be  oiled. 

U'he  chain  of  the  Alpa  bas  fumi-ihed  eiaroples  of  ncismic  pcrin 
many  of  ita  parts,     ikriea  of  shocks  were  fell  at  Pigni-n>l,  JUj 
moot,  from  the  2d  of  April,  1606,  till  the  ITtfa  of  Uay  fulluwii 
ing  which  time  not  a  day  passed  bat  some  movoiuent  was  fdL 
tEmea  the  tremors  were  notseless,  sonrntintes  tlioy  were 
Willi  fommotione  preceding  tbe  destruction  of  huildtnga. 
motious  were  renewed  on  tbe  S(Uh  of  September,  tbe  2dth  of  ' 
and  tbe  SSd  of  November ;  and  in  the  next  year  on  tbe  13tb  of] 
and  2Glh  of  June.     .Similar  periods  of  eeiKOiic  action  were  obic^ 
le  Valais  in  ITM,  on  Lake  Gardo  in  lewi,  on  Mnnie  Baldo  ie 
and  at  Uolluno  in  16TS.    The  prmoni  period  in  Audalu&ia  is 
aame  kind.     Tbe  proludo  of  the  2.td  of  December,  wbi< '     '    '  i 
part  of  the  S)>nni<ih  Peninsula,  the  great  e-arlliqnnke  of  ;  ■ 
cember,  and  that  long  succeanon  of  nhoclut  which  utill  cr.tttin« 
the  9th  of  Ma vch  with  sufficient  violence  to  cauMt  new  ruins,  beU 
the  aame  eonee.    As  llamboldt  bas  romarked,  it  is  noteworth]! 
aeries  of  this  kind  are  produced  more  espwnaily  in  countria 
from  vc/lca»0C8. 

'Ji  the  dirturbed  regions  we  may  gtncriUly  remark  a  tr*H  i 
it  A  extent  in  whidi  tbe  movement  is  particuloriy  energMk. 
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is,  vithoat  doubt,  witli  tbe  deep-Matctl  center  of  iiapulsion, 

■d  has  In-en  calUs)  tliu  trpic-i-nt*^.     Hcru  U  where  iias  vertical  HlKx^ks 

'  •ucdiusiouB  arc  mosl  lUQaliy  folt.     From  tlicM  radiant  Uie  utidula- 

tuovcments,  the  speed  of  propagation  of  which  has  beeu  estimated 

,  from  t,100  to  1,500  feet  per  second,  or  about  that  of  sound  in  the 

Somctiaee  the  area  of  disturhanco  is  very  limited,  even  vhen 

I  ooDvuleion  is  most  violent ;  nt  other  times  it  i»  very  oxtensive,  as 

wu  ths  ewe  in  the  Ltgbon  eartkquak«  of  1750,  which  affected  a  iiar- 

facc  ^([tilTalent  to  oiic-tbirteeotli  of  that  of  tbe  globe.    Most  frequently 

!>e  Iii>L-ar  dinieiiiions  of  the  aj^itated  eurfaoes  are  incladed  within  from 

'  to  0(M)  miles,  or  from  one  fonr-hundredtJi  to  one  fortieth  of  the  cJi^ 

ifcrence  of  the  earth. 

The  area  of  distm'banco  u  usually  irregular  in  form,  and  not  cir- 

polar,  an  wan  oni'<'  KnppoMd,     Roiiietiincji  it  in  mucli  lengthened  in  ono 

lircvlion,  Tollowing  thu  line*  of  netgblxinng  mouutaina  or  oiIilt  [r>- 

srtant  aceidenis  of  ittruotura     During  the  eiarthquakes  of  1783  and 

'  October,  187C,  the  chain  of  the  Apennines  serced  as  a  protecting  wall 

I      to  the  eastern  provinces  of  the  Italian  I'eninsula.     While  one  side  of 

^ktbe  chain  was  assaikd  by  thouaands  of  ehoel»,  which  euuncd  groat  din- 

|B|U(tcn,  nothing  whatever  was  fell  on  the  opp»»itc  slope,     lu  tlic  Alps, 

moxl  of  tbe  earthijaskeH  take  place  in  thu  lateral,  north  and  south 

npura,  whi<!h  are  formed  of  H^dimvntary  bcd«,  while  the  central  chain, 

corupooed  of  cryHtalliuu  rocks,  is  not  diaturbcd.     Tbe  Andes  of  South 

HAmenca  form  a  natural  bulwark  which  the  strongest  convulsions  of 

^tbe  Pacific  littoral,  while  they  extend  a  long  digtancn  parallel  to  the 

chain,  hardly  ever  cross  ;  and,  if  occasionally  a  few  shockit  are  propa- 

^ted  beyond  it,  they  become  extr^-mely  weak. 

Thu  movementn  are  very  une<|iiall}-  perceptible  within  the  are* of 
(lUturbanclea  ;  and  between  two  pointa  shaken  by  the  same  inipalsioD 
tJiere  may  be  intermediate  points  that  coDtinno  quiet.  Tlie»e  are  somo- 
t4mes  called  bridges  or  arches.  The  ahochn  are  frequently  accompa- 
nied by  noises  resembling  heavily  loaded  wagons  rolling  over  tlio 
pavement,  or  Mubtcrranegiii  thunders  or  roarings  ;  but  their  iutenaity 
bears  no  kind  of  proportion  to  that  of  the  agitation.  The  great  ewlb- 
quake  of  Kiobnmba,  in  1707,  was  sltcnt.  But  the  sounds  have  relation 
to  the  rocks  that  trjinsmit  them.  Tlirn  there  are  subterranean  rum> 
btiogs  that  arc  a«ociated  with  shoeks  like  the  hramidot  of  Gnanajnato, 
in  MeKie*>,  in  n{(4,  continuing  for  a  month,  undor  terror  of  which  tlie 
tnhabit;iots  Inft  the  city.  Thi-re  were  flashes  as  of  lightniug,  altemat* 
iog  with  long  roUinga,  like  that  of  distant  thander.  This  phenomenon 
gradually  pataed  awajr.  The  noises  associated  with  earthquakes  tfsm 
to  bo  of  tbe  Mme  nature  as  those  thnt  nccompany  eruptions.     Tlie  lat- 

Itcr  arc  propagated  through  the  ground,  not  the  air,  for  hundreds  of 
nilei.     Hut  nothing  ehw  that  id  known  of  this  kind  reaches  the  pro- 
portions of  what  took  place  on  tbe  2Sth  of  August,  188S,  at  the  cr\ip- 
,1      tien  <rf  Krakatoa,  the  soands  of  which  were  heard  within  the  whole 
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m»i  Mt^,  «N>  Btnrly  2,flOO  tniics  rwlius,  or  a  diaueti 
I  ciroamfaNOCs  of  tlic  glitl>e. 

bnaiiH  an  aUo  diatnrbed,  m  is  pmvrd  by  Dm  all 
try  vliifM  ud  tlie  ilwp,  without  "any  sppurcut  cxtvrnal 
^A  ivnteU  K1VV  an  ituprrs^on  M  lliough  tbti  Tuuivl  wvtc  runniiig 
Tba  iBovvmrnts  of  the  littoral,  kIoo,  however  xlij^lit  m 
iirtMwity,  Kra  tnucmitt^-d  (o  tho  liquid  mase.     Tbe  m'u 
I  tfa*  •liMa,  leaving  tfa«  bottom  dry,  Bometimn  for  several 
>  ii  raMou  Hwiftly  tipon  itself,  utd,  overleaping  its  nonnil 
-n>mpium  ttiklf  with  fury,  and  aa  if  in  aasiult,  toward  ttiv  iutcnij 
iiitry,  aa  as  vDOnBOUw  w:tvv,  which  has  b«ea  frequently  kni 
~  ...  ■.  itili,  tu  raaob  a  bvigbl  of  1(M  or  125  feet.     Tben  it  retina, 
■ying  iiui  iipoo  U)«  deep  whatever  it  has  gathered  up  in  its  paai 
rteMrnUa  oacUlatioo  b  rcpcutitl  thn-v  or  four  times  with  deem 
iiiwgj.  nalMa  the  tDOvemenia  of  the  ground  porciat.     Tbem;  inrai 
<A  Um  aoa,  or  lidal-wavM,  an  often  more  dreaded  by  ihc  propir, 
luvii  bad  UKpcricnoe  of  tbem,  tiian  the  shocks  on  land.     1^0 
wftirw  an  ulao  propagated  in  the  ocean  to  a  very  great  dUtanc« 
III*  oaitar  «(  duiturlwiice.     Twelve  hount  after  an  earthquake  thi 
Kvwjnl  ilu)  city  tif  Sinioda,  Japan,  iu  Dn-enibvr,  lt:i54,  n  formii 
wttvw  ivaa  precipitated  upon  tbe  Californian  cooal,  5,600  milee  a 
I»  IS**  a  wavL-  of  simitar  origin  destroyed  Arequipa  and  Arica,  i 
:;tMl  iniculfiHi  itU.OUO  per^one.     It  eeemed  to  have  come  from  Uonf 
<  'v»  honrfl.  or  with  a  speed  of  4f)0  miles  an  bonr.    The  : 
~m«B|[  ozanple  ia  that  of  the  wave  tliat  followed  the  Kmkatoi 
[liniiiin.  wfakb  iravded  over  a  distaneo  of  11,800  milex,  or  half 
rouud  cb«  ijlulie,  in  twenty  boura  and  fifty  minute^  or  at  tW 
>uoi>rdiit){  to  U.  Bouquet  d«  la  Grye's  estimate,  of  about  MO  fi 

Rlitb<|UAk<4  may  also  effect  pennancnl  changrs  in  the  relief  o 
'And.  nul  only  iu  the  shape  of  crvvasmw  and  the  overturning  of 
bou)^  apprvciablo  elevations  have  ab>o  been  obeerred, 
<  ^:ui,  HI  iMjH,  1H35,  and  1837.    In  tbe  last  case,  marine  Hliclb,  still 
">■!  9'Ib«!ring  tu  the  rocka  <ak  which  they  had  grown,  appeurcd 
'1|»  se«,  and  served  as  indisputable  witnefises  of  the 
.    ...;l'1i  bad  been  Boddenly  produced. 
I'  ■ommtn  of  another  ctass  are  extremely  weak,  and  can 
.    >i;bout  the  aid   of  special  and  delicate   instruments) 
«  •     '         vlibodie,  ex.iinining  the  Hnrfaee  of  a  mercurial  bath  i 
It  Abbadia,  dt«ooverod  very  alight  but  freqnent  varia 
.•n  at  the  vertical,  from  which  be  inferred  chat  the  gr 
nidtionleoB,  even  when  it  has  all  the  ap{>oaritnce»  of  I 
"-'(  baa  since  been  confirmetl  in  many  places. 
lave  been  freqnently  perceived  in  the  astron' 
■■rvatory  of  Pulkowo,  nnd  were  obfterved  at  Ki 
1^  tootbvr,  1884,  an  al«o  revelations  of  diKlnrb: 
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he  t«rreatrial  cnisL  The  French  Academicians  BoDguci-  and  La  Con- 
(Uoiinu  lind  alr«ady  come  to  a  Eimilar  conclusion  in  1741,  when  they 
rcrc  mca«uriiig  zcnilh  distances  of  stars.  Il  could  tiardl}-  bavo  been 
iticijatcd  tliiit  Uio  observation  of  lli«  Man  would  reveal  prpcOGna 
At  wvre  going  ou  down  in  th«  interior  of  our  plan«I. 
These  luovements.  Dot  dirtclly  perceptible  by  our  B«nseA,  are  Bnb- 
jected  to  an  altendre  daily  etudy  in  Italy,  al  twenty-eight  stations, 
oattered  from  one  end  of  the  peninsula  to  the  other ;  and  the  resnlts 
i>f  (he  observations  are  cimtralir«d  at  the  geodynamic  observatory  in 
ne  under  the  direction  of  M.  Rowi.  The  inovemenU  aro  di«tin- 
tl>.hi?<l  n»  very  rapid  and  prulimgcd  treniorH  (trttniti),  and  inien)«ei>> 
uiidulationa,  characterized  by  their  extreme  ^lowneu.  The  ob> 
ervations  of  each  day  are  depicted  on  a  map  of  Italy  by  means  of 
ivention.tl  signs,  bo  that  they  may  be  followed  in  all  their  details  aa 
rell  as  in  the  aggregate,  at  a  single  glance.  Weak  an  tiie*o  phenome- 
na may  be.  tlicy  are  well  worthy  of  attention  by  reawii  of  ibclr  con- 
^B  tinnuns  and  gcuvral  ch.inu-tcr  ;  for  tliey  reveal  an  internal  labor  under 
^Rhe  fotiDdatioiiA  of  the  ground,  that  never  NtopA. 

^B       The  cmst  of  the  t-arth  aUo  suffers  displacements  of  a  secular  slow- 
^neas.  unaccompanied  by  any  sudden  movement ;  a  class  of  phenomena 
wbich  would  never  have  been  made  known,  if  the  mean  level  of  the 
^^eodid  nut  offer,  at  (he  iJiorc,  an  invariable  beach-mark  by  which  to 
^^ica^un-  (lieiu.    TractJi,  which  hare  manifestly  In-en  i<iilimerged  with- 
in historical  times,  are  now  above  tbe  level  of  the  sea,  and  eonsti- 
tute  what  are  called  raised  beacfaes ;  while,  on  the  other  band,  forests, 
described  io  history  as  partly  submarine,  are  now,  in  conse^iuence  of 
the  dfprotwon  nf  the  soil,  wholly  under  water.     Such  changes  of  level, 
Tcry  iiiiraer^ms  and  well  established  in  all  parts  of  the  globe,  are  «omi>- 
^■ttneB  repeate<l  in  aa  oscillatory  fafbion  of  alternate  elevations  and  de* 
presaions.    lliey  were  formerly  attributed  to  changes  in  the  level  of 
the  sea,  but  the  movement  is  in  the  land.     They  are  in  continoance  of 
juialogoas  changes  which  look  place  on  vast  scales  during  all  the  an- 
cient geological  pcrio<ls.     Tliey  are  not  to  be  confounded  with  superfi- 
cial erosions  aad  delta  formations,  which  are  quite  different  in  charac- 
rr  as  well  as  in  canse. 
In  view  of  these  facta  we  are  justified  in  saying  that  the  crust  of 
tlie  canli  is  very  far  from  being  still.     At  evejy  instant  and  in  many 
of  iu  parts  It  is  undergoing  very  pronounced  and  often  violent  sliocks. 
More  frequently  the  movements  are  simply  thrills,  which  can  be  dtih 
^covered  and  studied  only  by  a  kind  of  auscultation.    Tliey  are  really 
^oontinuous  and  of  different  kinds.    It  remains  to  inquire  to  what  sub- 
terranean eatii>es  they  should  be  attributed. 

Xumirons  a»  lJ»e  observations  on  earthquakes  maybe,  they  concern 
ooTwly  the  exu-nial  man) f ■.■stations  of  a  plienomenon  the  source  of 
rhich  in  completely  bidden  from  na,  separated  by  a  conndcnblc  tlnck- 
:  of  rocks.     Hence  we  have  no  clear,  certain  data  by  vliieh  to  sup- 
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|K>rt  an  explanatory  bypotlieais.     Tbo  phmomcita  hxve  Uaj 
uoribod  to  anbterraneui  dectrie  Monna,  to   the  luSiiuice 
tuppoaed  to  ba  poteDt  over  Uie  iuiericr  te^nxta  of  tbv  |i 
Ki*  upon  tbulr  countc  io  tbelr  orbiu  ;  to  tbniftt«  of  ibo  iiqi 
liijuiil  VMUMc*  of  tfa«  UlUirior  agattiEt  fHuta  of  tiie  MiUd 
may  be  caused  by  tbe  game  toxw  m  produce  the  tidt*  ;  tu 
ductiona  of  atmospheric  prt«tun  ;  or  to  tbv  foil  of  immrtuw 
rocks  in  vast  tDtmor  cavities. 

Numcroai  and  exact  stadie«,  bringltig  into  clesr  Tiov  tlwl 
of  eaitbquakcs  with  tbe  g«olo^«al  structuro  of  Lbe  comi 
lo  UiciD,  bare  given  u»  a  brtlcr rompreJieiuinn  of  iLriru^u: 
All  unporUut  fact,  di^vc-)oin-<l  by  |»3ticni  ^Lat i^tioai 
greU  ine<)iialiiy  in  th«  gcwgrapbical  dtMU-tbaUun  of  tbe  nbi 
There  are  vast  rej^oos  in  which  tbey  are  rcry  rare  and  fi 
Olhcra  wbcra  thv  agitations  are  frequent  aoil  oft«u  x^rj  vidli'l 
it  is  a  aignlGciuit  fiurt  in  this  c4>nn<-cli>^>n  chat  tbe  frequcnrr  oft 
InrbancM  ia  bnt  #o  nmch  an.six-ia(«d  wil)i  geo};rajil)icaJ  positlua 
peculiar  rbaniolero  in  tbe  constitution  of  tbe  crust  of  the 
many  tartbiiuake  i^iona  arc  charact«ruted  by  tbe  prvscoca 
voloanoes.    A  etrilcing  example  of  such  aaaocJatiuo  ia  jirvH^m 
narrow  tract  betvceo  the  Audes  and  the  Pacific  Ocean, 
AtBeri«a,  partiealarly  in  Colombia,  Ecaador,  and  ChilL 
coute  of  Poro,^  sa)D  A.  von  Humboldt,  "tbe  »kf  Is  aJwiysJ 
imtbitr  luiil  Ror  nioniiH  nnr  tii-tw.  lightnings  are  known  ;  tbe 
ueaD  tbundtrr  altiiiding  tbu  earth<iuake^bo<:ka  takes  tbe  pla< 
thunder  of  the  otouda.    By  loug  habit  and  tbv  general  upinl< 
only  two  or  ibree  di-xtructive  ^hnckii  arc  likely,  to  oeeur  in  a  1 
}-eaif,  tbe  people  of  Lima  art!  but  little  more  afraid  of  carth< 
than  those  of  the  temperate  Eones  are  of  bail-slorau."    In  this 
between  tbe  sixteenth  and  twenty-fourth  decrees  of  Utitudi 
eighteen  voleanoos  ;  Chili,  eminently  Kubji^^ct  to  oartbi^uakv*, 
three  active  volcanot*,  between  33'*and43°Fouth.    Very^li 
ditiona  prevail  east  of  ttie  CordillnM,  where  va)>l  coiintriei 
jil  have  DO  earthqaakea.     Farther  north,  on  the  iallunaa,  there 
giona  where  tbe  nbocks  are  so  frequent  that  one  of  tbem  baa  been 
" Ctticuttan,'*  or  the  hammock,     'lite  single  state  of  Nii 
twenty-four  volcanoes    Along  the  coast  of  Asia  is  a  zone  ul 
niMsand  earthquakes  about  9,000  milea  long.     It  begins  at 
Island  in  the  Bay  of  Bengal,  eroases  Saraatra,  Java,  tbu  Mill 
tbo  Pliilippiiies,  iHndH  around  by  Formosa  and  the  iici^bboring 
pflagoes  u>  Jap&n,  and  then  lo  tlio  Kurile  iHlauiln  nod  ICaodtat. 
onds  at  hut  in  the  Aleutian  Islands.    Through  all  this  aone  tbe 
nam  m  numerous  and  active,  and  in  eomo  parts  of  it  at  leaai 
JifM  and  tbe  Philippine  Islands,  tbe  oartb  in  never  at  niA. 
lyap^  at  Manil^  is  always  in  motion,  ei'cn  when  tbe  ground 
diB,  Hul  a  year  l»ev«r  p(u»e«  without  a  severe  sli.x'I.     The  eoi 
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>veeD  «3Ttbqtuke  crises  and  volcanic  orisee  is  also  shown  by  alterna- 
lliirir  activity.     Every  volmnic  pitiption  is  hor.ildod  by  prp- 
ory  trL-utont,  wIioom.'  tioIodoo  is  calnH.-*!  down  as  soon  as  a  rolcanic 
itlel  i«  oponod  for  tlio  citMpe  of  tlio  vapore.    Now,  Uw  vapor  of 
water  is  the  reoo^iied  c3Ui>e  of  volcanic  erupltoos,  and  constitntes,  in 
parta  of  tbo  earlh,  the  moat  almndant  and  moat  constaDt  emanation 
>m  tbem.     U  is  tbo  agent  tbat  throws  out  from  the  depths  to  tbe 
sarface  the  lavas,  which,  dc«plt«  tbvir  high  temperature,  bold  it  io' 
voqtomtcd  in  tlitnr  ptutv  ;  in  Uiv  same  way  t^at  carWnio  acid,  dta- 
solvi'd  in  water,  for«ca  tlio  liquid  iupeluouiily  oal  of  a  mincral-walor 
9t  ft  olianipi^ae  bottle  ;  and  it  also  Hhoota  <)uanliti>!fl  of  solid  matter, 
oDts,  lapilli,  and  cinders,  violently  into  tbe  atmosphere.    It  is  logical 
believe  that  tliia  vapor  is  likewise  the  cause  of  tbo  agitalioos  that 
compiany  volcanic  crises.    Agra«at>ly  to  this  idea,  Kircht-r  and  Ilum- 
oldt  regarded  volcanoes  as  safety-vaives  agaiost  carihqtiaki.'*. 
Other  oouiitrie*.  again,  where  Uiere  are  no  voloanoea,  ara  diBlurlxxi 
"vith  no  leiia  energy  and  fre<)ueocy,  and  that  over  great  areas.    Of 
auob  is  tbe  southern  part  of  the  basin  of  the  Mediterranean,    Sjiia 
with  Palestine,  Asia  Minor,  Turkey  in  Etirope,  Gr««ce  and  the  archi- 
pelagoes, Italy,  Sicily,  the  Honthcni  port  of  the  Iberian  Peninsula,  and 
,a  part  of  its  wcHtcm  coa«l  aroand  Lisbon,  liavo  shown  cvidoncca  of 
K  this  prrdispoHilion  witbin  hislorical  tinieit.     In  each  of  llMise  cotintrliii 
^^Afc  difltricl^  or  places  that  have  been  associated  with  most  di^aritrous 
BleoDvalaiotts.    Id  them  we  may  discern  s  common  and  essential  charac- 
^ieristio  in  the  shape  of  a  dislocation  of  the  constituent  strata,  which  is 

revealed  for  tb«  most  part  in  a  mountainous  relief, 
^^       In  some  whole  eountriot  the  M'diineiitiiry  strata,  winch  form  a  nota- 
^■ble  part  of  tbe  thickness  of  the  earth's  crust,  have  remained  horizontal 
or  nearly  so,  as  they  were  deposited.     In  other  oountries,  and  or^ 
considerable  areast  tbo  corresponding  strata  arc  raised  up,  bent,  and 
'      contortcl   in  different  ways,  having   been    sobjected   to  dislocutton:« 
Bibrough  oDonnoiM  ihickHesMeH.    Such  lifts  and  foldings  can  not  have 
BtAken  place  in  solid  massed  without  b<ring  accnm|>aiiivd  by  many  and 
^  important  fractures.     The  principal  classes  of  such  fractures,  which 
are  nearly  vertical,  are  called  fanlta.    They  crop  out  and  cut  the  sur- 
face of  the  ground,  soinotiincs  for  tens  and  hundreds  of  miles,  and  aro 
of  indefinitv  depth,  or  descend  to  below  whero  it  is  possible  for  man 
to  penetrate  ;  itheiii-vor  a  fault  U  produced,  the  two  fides  are  displaced, 
and  most  rub  hard  upon  one  another  ;  aiid  vast  rocky  surfaces  are 
thus  engraved,  striated,  and  polished  :  thence  they  are  called  mirrors  to 

*tbo  language  of  tbe  miners. 
Tlic  occarroncc  of  those  facta  b  not  confined  to  mountain-chains, 
bat  mny  be  observed  in  coiintrin)  that  arc  marked  by  only  slight 
prominences,  but  which  have  undergone  simitar  actions  through  all 
their  constituent  strata.  It  is  evident  that  the  tolid  envelope  of  the 
globe  has  undcrj[OBv  dislocations  at  many  epochs  in  its  history,    f'l  ^ 
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naaifoUttiiw  oT  gTfMnii  tarn  iIm*  plainly  regi>4«iv4 

of  aacicBt  back-faUlfi«ria(  tetcsml  ur  horicontal 

M  if  lli«  (TWt  «(  tb*  cutfc  ksd  become  loo  large  for  tb 

HBRlooa,  ud  had.  In  fctep  ta  «Mat>r«  with  H,  to  shriok  af  m 

upon  icarif.    Hmm  fnliTiip  «d  fnrlarea  bare  g\  vrn  nnguk  ib 

of  tBonntmMb 

Nov,  tb»  gaiiligtfl  fltadf  of  eutbqoakw  )iu  chown  ihit  I 
ten  of  impntMoa  arc  i>  rebiaoa  wHl)  tbe  ground-HDes  of  fncun 
dialooKtioB.    Tbo  dbrarbad  tmb  an  unMlly  longitDdiaaUf  |a 
to  tbo  cbdiM.    A  Rcea*  avapla  of  thb  Un«ir  disporitine 
ad<lMl  in  ibr  lalrst  canbiiaak*  in  Andnlasia,  tb«  major  axi«  «f  « 
■(•oonllnf*  lo  M.  FoqtiMi,  i>  panJlfl  tn  the  moanuin-rruu  of  the 
inoo.  u  well  m  to  the  aoBfaeaa  fcnlu  llixt  cot  it  np.     AiMtfba 
porunt  pntBt  to  be  Mtiaad  b  that  the  rounlHcfl  in  which  (be 
aitm  bnve  movt  noeodr  acfoffad  their  latent  relief  are  the 
wbich  tbnM  BolMerraaNB  agtuttoM  are  pumiraburly  frpqnent 

The  AntlalBiiaB  awaia  wUeh  h«f  r  bera  *»  nidoly  dietnrhed  « 
A  ffv  month*  paitalw  of  all  tlM  Mndaral  conditions  thai  him 
beon  mittrAl.  The  ^erra  yeratla  b  amonj;  the  rmingeft  dull 
monniain*  na  the  ftobe.  The  taniar7  strata  around  it  have  beta 
erfally  lifiM  up,  aooMliBiaa  lo  nore  thaa  three  thonaaad  feeta 
the  ata,  without  harlaii  iMr  hotiaoataUtj  destroyed.  Accord'u 
M,  do  Bo4  <-l  la  ibcTv  are  aim,  in  diffrreat  plaeea  at  the  f oot  of  thr 
strau  regarded  aa  qaatemary  that  hare  be«n  tilt<>d  iolo  an  inrlind 
of  05*.  I-'urthennons  nnoieRMlS  faolts  furrow  tht.-  country, 
porta  that  have  l>r«n  moeC  dntari>e<).  according  to  Htfaepl: 
Upon  the  faaltK  that  Icrrninate  the  rryvtallino  mass  of  (he  il^iem 
and  Almljara.  Tlic  nonu>n>iis  thermal  Fprin^  of  the  rogioo  an 
ther  evidencea  of  the  deep  frartures  that  traverse  iL 

Similar  condition's  disloeatioaa,  and  recrat  age.  aro  found  la 
rcRionii  mhjn-t  to  xiihterraneaa  pertai^ations.  Tbey  appear 
llint  part  of  the  MeditemuMan  faatlii  wbkli  we  baro  apoltMt  of  H 
Btally  agitated,  nllhongh  it  ia  distuit  from  Toleaaoea :  in  the  Apeiu 
I  l«banon,  niiil  the  mountainous  masses  of  Dalmatia  and  Creatib 

on  the  Adri-itir,     The  conflgimtioi)  of  the  northern  m 
tada,  ao  t-xreptionally  abwhed  and  mt  by  deep  iadnitadoac, 
.in  llie  complexity  of  iho  fractnre«  that  have  deUvmtned  tike  ( 
nowheir  principal  f.-atore*.      Even  the  chain  of  the  Alpa,  wbered 
lalaiid',  „early  every  year,  acjuired  its  final  relief  Ottly  at  a 
L-nt  epoch.      It  is  coneeivahle  nnder  socli  fOBitibtM 
-p.       ■  insaea  are  not  yet  at  equilibrium  t>or  wbdly  aa 
■x<\i  »( lasv  ^nt^B  Tacani  space*  affording  room  for  <«lkir 
^«  »r«  nun.^  to  what  a..«.ma  to  be  the  dominant  opinio  of  tH 

^^papb  »i  lU.  ^ueh  the  vapor  of  water  t,  the  prim.  .„., 
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A  STUDY   OF  &EC£NT  EARTHQUAKES.  B19 


u  we  b&v«  jaet  bran  considering.  It  ia  hard  for  the  inlii<)  to 
Iwo  causes  eo  diffcrant  for  pliciiumvua  wbioh  iu  mosi  of  tluiir 
,ar«s  MO  riMcmblij  one  niiotlicr.  The  dfiniarkatioD  between  lh«ni  \» 
to  doGnti.  On  tin;  wcHtcm  coast  of  South  America  and  in  Vene- 
:Uela  L'arihquakcA  facing  voloanic  ratigc«  and  tliovc  diittant  from  aach 
|ibcDomriia  preHent  the  sune  nuaifeeutionx.  Ilie  nupponilioii  that  ihc 
pheaoincna  are  due  to  tbo  robbing  t<^thur  of  the  solid  parld  of  tho 
crust  also  encounters  a  wrious  ubji-ctiou  iu  the  remarkable  repetition 
of  ebockg  during  tbo  xamv  crimes.  In  fact,  this  reiteration  of  shocks 
hjr  the  buudrcd  and  tfad  (houHand,  for  weeks  and  niouthit,  is  one  of  the 
tnoirt  cUara«:tonittic  acoompauinients  of  eartiMjnakcs, 

Iu  view  of  these  periods  of  distarbanoes,  the  cause,  in«L«ad  of 
being  exhausted  by  a  few  shocks  at  short  intervals,  as  would  happen 
Boder  ttie  supifovition  that  the  first  cause  is  tlte  action  of  solid  masses 
upon  one  anuthvr,  xhouKl  bo  ono  that  could  rc-enforce  itself  after  hav- 
ing bn^n  tumporaril}-  weaken mI.  Tliijt  is  an  essential  fact,  wbiob  any 
proposed  solution  most  explain.  Wo  first  remark  thai  water,  con- 
&U&1  in  a  close  space  which  it  lilU,  will  come,  when  it  reaches  a  bigb 
enough  temperature,  to  have  a  power  which  it  is  hard  to  Tepreseal  in 

nature,  the  tension  of  the  rapor  in  the  Tolcanic  reservoirs  Is 
«xbibiiing  its  energy  at  eyery  inniant ;  for  that  whidh  forces  the  lava 
out  of  the  crater  of  Etna,  about  ten  thousand  fctt  above  the  sea,  can 
not  be  less  than  one  thousand  atmoflpheres.  llie  conditions  n«cessarjr 
to  giro  such  tensions  can  not  fail  to  be  realixed  in  the  crunt  of  the 
earth  at  a  cvrtatn  de|>tJi,  beyond  tlio  domains  of  real  volcanoes,  and 
principally  under  chains  of  mountain;  and  dislocated  tracts.  It  is  an 
B«fiertained  fact  tbat,  whatever  may  be  the  constitution  of  titc  ground, 
the  temperature  iDcreascs  regularly  as  we  descend  to  a  lower  dc)>lli. 
At  the  name  time  water  tends  to  descend,  under  the  joint  infinence  of 
gravity  and  (uipillarlty,  and  may  continue  to  descend  till  it  reaches 
the  dwp  and  hot  regions  where  it  can  acquire  a  tcinperataro  that  will 
rend^  it  capable  of  producing  great  mwlianical  aitd  chnmical  vftect*. 
Hence  we  can  hardly  doubt  tbat  waters  from  the  surface  reach  the 
internal  rcf;ions,  and  then  make  as  feel  in  the  shape  of  tremors  and 
rumbling  the  power  and  explosive  force  which  tbey  gain  there. 

The  depth  at  which  the  agency  from  which  earthquakes  originate 
dtoold  bo  sotighl  has  been  tho  subject  of  careful  studies.  The  results 
indicate  that  it  is  tuil  seated  in  tho  central  parts  of  the  globe.  This 
is  ihu  inevitable  conclusion  from  such  oases  as  the  earthquakes  inCtlft- 
brio,  iu  which  the  disturbed  area  was  very  smalL 

It  is  probable  that  the  oonsoUdatiou  of  the  deep  parts  under  the 
dislocated  re^ons  and  especially  under  chains  of  mountains  of  a  rela- 
tirely  recent  age  U  not  yet  completed,  and  that  there  are  still  inter- 
Kices  and  interior  cavities  of  high  temperstore  which  evenlnatly  be- 
Gllcd  with  water  by  the  action  of  capillarity.     Hence  wo  find  llie 
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tbra»  fionditioiH  we  karo  jiwt  b«en  ooiirid«ring  in  tbe  lower  pai 
lh«  d(iilc»eat«d  regions  :   cavtiim,  wmter,  and  n  high  t<inip«ntui 
constituting  an  agpotT  mpibln  of  producing  coogldsrable  dyumb 
eS«ota  at  Mijr  morai'nt.     tinppoM  a  barrel  of  powder  exploded  in  i 
c»'it<r  iiittinK-d  a  hundred  metres  nikderi^Bod.     At  tb«  mrfaw  we 
.  would  iM-ar  a  rumbling  ezplocion,  and  f<i<l  a  vcrti>-al  fil)o<-1c  n-ithin  ■ 
limited  apace,  and  ao  nodulatorj-  thrill  ot^t  a  widpr  circle,     Tlie  pbe- 
nomeoon  will  be  mnoh  like  tliat  of  an  eatlbquake,  except  that  tlie 
,e»entia]  element  of  repetition  will  be  wanting }  for  all  vill  be  ovtT 
I  with  tbe  firat  aboek.     But,  in  the  majority  of  earthqnnkvs,  the  shoeke 
I  come  in  succession,  as  if  the  caoee  of  them  were  a  regenerating  one. 
Many  waja  may  be  oooeeircd  in  which  these  enormous  tensionii 
maj  end  in  reiterated  eboeka,  according  to  the  bypotbeais  on  which  vc 
j.place  ounclvcH.     Thus  tbe  water  in  a  cavity  having  in  time  reaAad 
tbo  tcni)K-nitiirc  of  explosion,  Kiiddcnly  displaces  some  of  the  walls  of 
its  prison.    Uenee,  a  first  sbock,  followed  bj  an  explosion  into  tlie 
crocks  and  adjoining'  eavilies,  which  have  tower  tempemiuro  and  ten- 
sion.    Then,  the  pmnire  in  the  original  focua  of  explosion  lixrbg 
fallen  off,  tlie  walla  which  bad  given  way  return  npon  thensclTC*  U> 
tbeir  former  position,  to  give  way  sgnin  when  the  primitive  reservoir 
rbas  regained  its  toct  tension.    Tbis  flow  from  cavity  to  cavity,  which, 
ii>at«ad  of  being  eonlinuous,  is  made  by  bursts  and  marta,  may  con- 
tinue to  be  reproduced  time  after  time  till  the  principal  retervoir  i* 
exhausted.     Bnt  the  mecbaniam  is  not  destroyed  then.    During  tbe 
period  of  cnira,  following  Uio  seiiimio  pcrid,  it  can  be  charged  again. 
Something  aniilogouw  to  UitJi  takes  place  in  volcanic  cmptions,  whi 
are  separated  by  the  lapse  of  time  necessary  to  reebargo  tbeir 
ratos  by  a  slow  alimentation.    Furthermore,  reservoira  of  waxat 
bo  suddenly  displaced  under  tbo  effect  of  contractions  of  tbt 
tnd  may  thus  be  brought  into  contact  with  masses  having  a  high 
penturc. 

If  wo  suppoao  a  sea  of  melte<l  matter  to  cnst  Vnoath  the  mist  of  \ 
the  earth,  we  i>bould  have  analogous  effects  whenever  bydrated  rock^  j 
broken  off  from  tbe  sliell,  fall  into  the  ignited  masses.  j 

The  theory  of  the  agency  of  vapor  is  also  §upported  by  the  rura- 
blinga  and  subterranean  thunders  which  sometimes  eontinuu  for 
months  and  even  for  years  witliont  being  attended  by  shocks,  and  for 
which  it  is  difficult  to  imagine  any  other  can^cN  than  sudden  condensa- 
tion, or  a  flow  of  gmseous  matter  nt  very  high  icnaion  through  a  nar- 
row orifice  Tbe  vapor,  having  escaped  from  lis  prison,  must  in  many 
cases  resume  the  li()uid  state  very  quickly,  on  account  of  the  enormoas 
cxpanmn  it  undergoes.  It  also  has  to  traverse  miles  of  relatively  cold 
rocks,  more  or  less  water-charged  and  full  of  cracks.  It  may  thus  con- 
trihntG  to  the  production  of  thermal  springs.  Kxanplcs  aro  on  record, 
t>,  of  earthquakes,  remote  from  any  rolcauic  point,  io  which  botli 
kt«r  and  gaacous  nutter  have  been  seen  to  issue  from  crevassos. 
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ThuB,  the  motive  tort-.t  of  these  formidablo  distarbancca  U  always 

ive  niMlrr  (ho  feci  of  th«  inhabilant^  of  loanjr  rcgioiui.     AgMitet  the 

niintint  danger  that  moiiiwc*  tb«in,  men  have  at  Irart  tli*  roinociy  of 

rgutfulnMa.  —  Transiated  for  Me  Pojmtar  Sciencf  Jfonl/tly  JVom 

Hevue  <U-i  Deux  MoiKtct. 


THE  TRADING-KAT. 

Br  Mm  E.  D.  v.  nATCll. 

TtTRSE  !nt«re«ting  rodeota  arc  dwellers  in  tlic  RocVy  Moaniaiiia 
aud  adjnoeDt  hilla,  and  are  known  anumg  na  by  varioua  Bif(iiil{eaiil 
Damea,  as  mooiitaiD-rat,  ttmbcr-rat,  and  tnde-rat.  The  first,  of  comse, 
ref«n  to  tbelr  native  homo ;  th«  seoond  to  tbe  sound  of  their  gnaw- 
inc-  Ecarcelv  to  be  distiogaiHlii'd  from  the  eaa'ing  of  timber  ;  and  the 
last  to  tbt'ir  ]H'Culi.tr  S}r«t«ni  of  barter  or  vxclmngo,  ko  curious  a  habit 
that  it  is  doubtful  if  an}'  othiir  aiiinutl  liaa  over  bvcn  known  to  prac- 
Uott  it  while  in  a  wild  or  untamed  state. 

TliCB«  animaU  are  much  larger  and  Mrongcr  ihaa  the  ordiiuu-^ 
bouse-ral — ito  much  bo  that  cats  are  apyiarenlly  afraid  of  them,  and 
can  not  be  induced  to  attack  them.  They  arc  pretty,  well  formed, 
have  T«ry  bright  blark  cye»,  iir<iniitionl,  bcauttfulty  abapod,  pointed 
eara,  and  »oft  gray  fur.  11ii>:r  tatiM  am  not  raulikv,  hut  are  more  like 
a  aqnirrel's,  only  len  bnfihy,  being  coTered  with  for. 

Such  keen,  intelligt<nt-looking  tittle  creatures  are  they  thai,  but  fof 
onr  instinctive  dUlikc  to  the  name  of  rot,  wc  should  be  strongly  tcmpt«d 
lo  tame  them  as  attractive  and  teachablo  pcta.  Until  they  learn  that 
ihuy  have  an  enemy  in  man,  they  arc  quite  uuMUitpiciotis,  and  will  allow 
any  one  to  walk  ap  lo  (hem. 

KOne  of  these  rats  being  caught  in  tbe  bou«to^  attracted  by  ht«  size, 
■neasored  him  *  body,  eight  inches  long ;  tail,  eight  inches ;  around 
g  body,  nndcr  bis  fore-Jcgs,  seven  inches  ;  ears,  an  inch  and  a  half  ; 
fur  Ii<-untifully  fine,  gray,  with  ri  darker  ohade.  nearly  black,  rnnning 
lenglhwUc  down  bia  back.  He  waa  very  plump  and  fat,  but  T  omit* 
t«d  getting  his  weight. 

They  haunt  hooeea  and  c&mpa  neiar  the  kills,  but  seldom,  if  at  all, 
thoeo  a  few  miles  away.  The  peculiar  trading  chaiaoterbtios  natural 
tu  ibiA  littlv  merchant,  its  habit  of  exchanging  goods  without  a  "  by 
yonr  leave,"  wine  ways,  and  queer  tricks,  seem  far  more  like  reaaon 
than  inslincL  A  few  incidents  whioh  came  under  my  own  obaervs- 
tion  will  iliiifltrate  tht^  ebaracteniitic.  Some  men,  paasing  through  ifac 
eonntry,  camped  in  a  descried  cabin,  and,  before  wrapping  themselves 
in  their  blankets  for  th«  night,  they  placed  their  bread  for  breakfast 
bi  a  pan  near  the  fire.     On  rising,  to  tbetr  dismay,  not  a  cmmb  of 


■  ■■         V  Ti.'iLiiiy  iinacincct. 

-.-     rv,  -i  ■  T>'hanjio  is  no  robhpry 
— .v  .  :'r-iii  their  homes  and  gi 

■  ■.  ;]■.  ■.r.'i  -iiri)iij;h  living-roonia  (no. 

-■•-Ill  -iM-i  ami  iuipartialUy.  A 
i!i'  -'!ri  I  ■.■■«ii  tliirty  mill's  away, 
Li    '.i    :;■-■  ''•■1  on  liis  table,  ho  wen! 

■  -ufi   -M  b'^x  bad  been  entered,  i 
■■■.i;i>i.  i!!i  till'  bi>x  then  filled  wii 

»;;i;u.  inpl  dri*d  fruita.     There 

I    uai  insiuvevcd  "  squatter's  clai 
iitni-ii  'vere  ^" tie  baying  for  several 

.:-.ir '.iitir  Fftum  they  soon  karnt 
I  ai<.ii-i'ii[)ii'<l  iltiring  their  absence. 
.-  Il.d  ill-  dour-sieve  left  ujion  a  el 
u  ."iFi't^-oi'x.  in  it  had  been  left  al 
li.  'u\  was  diled  to  the  top,  mixed  i 
:.i  ■itiiis.  that  had  been  licattor 
1  .<  L  .111  out,*'  Eaid  the  man,  who  w 
.1-^  ■  ■•.old  not  help  noticing  how 
ri.iwiiti,'-"  ol  an  old  blue  army-overc 
..f  -Ni^H,  out  together  bo  nicely  and  i 

...riiL-  ;u  the  store-house  for  a  la] 
,..i-fl    iiiiuney  packetl  close  with  s 

■»  'ie:uis,  and  chips. 
..  .     i!t>e  rats  can  do  in  a  single  ni 
.  .iii;   ^iiC'j  a  lady's   room,  stripped 
.    .I'^iiiim,  and  hid  himself  behind 
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them  with  stores  of  efttables,  the  rotnJl  of  perMvcrtng  fornpiig 
peiliiiona  for  their  fainitit^  bef oro  wiiitur  is  on  iln-iii.  ITmlitr  •  1ai]ge 
}ttonwood-treo  on  «  nide-hilf,  partly  nntlenic-ath  a  fallen  trunk,  a 
ty  of  us  foniid  a  mountain-rat's  nest.  It  was  bailt  up  nearly  two 
In  hfiigbt,  ttic  top  or  roof  covering  it  sloped  on  all  sides  to  abed 
or  RDOV  ;  tearing  it  to  piece*,  we  foand  it  wu  built  cloocly  of 
R,  moaa,  cliipfl,  bones,  and  many  leaves  of  the  ca<.iut>  (wlik-li  grows 
plentifully  among  the  rocks) ;  how  tbey  could  cut  off  and  convey  this 
oy  stuff,  working  it  up  with  the  other  material,  in  the  close  cover- 
;;,  is  hu4  to  nndrrstand.  Away  down,  running  in  almost  under 
log  so  well  built  around,  ont  of  tbu  reach  of  any  possible  moisture 
sr  cold,  a  clever  little  bod  of  woot  waa  found,  made  for  the  young 
rati! ;  titis  wool,  of  which  tb<-ra  was  a  quantity,  munt  baro  hei-n  col- 
lei.'ted  bit  by  bit  from  the  weeds  through  which  the  nhcep  passed,  and 
£rom  their  corrals. 
Hb  To  reach  this  nest  in  tlio  rat's  house,  there  was  quite  a  long,  circa- 
^Ttous  passage,  entrance  close  to  the  ground,  on  the  south  side — a  little 
den  or  bole  to  crawl  through.  In  a  little  heap  outside,  not  yet  carried 
in  among  their  provisions,  but  Ij^ing  closo  by,  we  found  more  than  a 
qaart  of  fine,  freab-looking  potatoes,  brought  from  our  own  garden, 
and  it  is  an  nnsolvod  myst^'ry  how  the  potatoes  were  tak«n  there ; 
with  not  a  scratch  or  ninr  upon  them,  or  the  sikiu  bruised  or  broken. 
The  garden  was  a  hurt>Iri-<l  ft^et  away,  considerably  lower  down,  and  a 
Btroun  of  water,  an  irrigating  ditch,  to  be  crossed  to  reach  it.  One 
person  suggested  that  the  rats  might  have  rolled  ibeia  all  the  way, 
and  serosa  some  poles  thrown  over  the  stream. 

I>oiitroying  this  nest,  a  couple  of  rats  dartod  up  tlM  standing  Ireo, 
and  there  wo  wcro  surprised  to  find  another  ne«t  had  beea  oommeneed 
in  the  forks  of  tb«  tree.  We  destroyed  this  nestaUo ;  but  here  comes 
in  another  myittery,  a  puxzliiig  question :  How  oould  the  rats  climb 
that  ti«e  and  carry  up  stores  for  the  winter?  This  nest  w.-ls  probably 
twenty-five  or  thirty  feet  from  the  ground. 

I  Baked  a  ranchman  a  few  days  ago,  who  was  talking  about  them, 

^If  ha  was  afraid  of  them  (I  meant  of  their  bite),     "  No,"  said  h«, "  and 

^Bhey  are  not  afraid  of  me  ;  tbpy  have  waked  roo  many  a  time.  Kitting 

^Bp  on  the  floor  of  my  cabin  and  rapping  their  taib  like  a  dog  I " 

^1     A  description  in  Appletons'  "Cyclopedia"  seems  in  some  respects 

^Bo  tally  pretty  well,  under  the  name  of  "Tbe  Florida  Bat."    It  de- 

^^oribes  these  rata  as  "  very  abundant  in  the  Southern  Atlantic  and  Gulf 

Stat«*,  and  occasionally  found  in  tlio  West.    I'he  habits  vary  much  in 

different  loealitiw,  living  in  some  places  in  the  woods,  in  others  imder 

stones,  or  in  the  ruinx  of  buildings  ;  in  swampy  di^tricta  tbey  heap  up 

nioundn,  two  or  tlireo  feet  high,  of  grasses,  leaves,  and  sticks,  cemented 

by  mod  ;  sometimes  the  nest  is  losde  in  the  fork  or  hollow  of  a  tiee  ; 

are  very  active,  and  excellent  climbers;  their  food  oonsista  of  com, 

nats,  cacti,  and  crastaceous  food,  varioua  roots,  and  fruits  ;  disposition 

tOl.  XITII.— ss 
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■Od  tad  dooBiu*'    luaM«Bvavtnh,inUdl«fti 
tdUr,  U  tbo  mam,  waliBMrm.    Ha  h  noc  » tkkf  O*  A* 
If  It  and  mafcM  so  repMlinn,  bat,  viA  a 
wbrafTrr  Im  belpB  UsMdC  ba  pota  wnMag  <lo 
rft)nsbie)  u  iu  ptaoe ;  ba  adi^u  Unaeif  to 
Briber  eora  nir  ifariMUh  la  tlM  Kotbvcal.  be  doa 
aad  mMatMMa  plonp  ^paaaaee  opoa 
b^ldtDg  bcre  u  in  dry  huat^  wber*  it  caa  Saj 

%we  begtaaing  thu  artkle,  1  bar*  act  witb  as 
Fuber  Joaepb  Aeoato'a  «  KaianI  sad  Mocal  Bmuvj  of  tha  Em 
W«t  IbA^"  pofalbfaad  at  BaredoMt,  bt  Spaia,  fat  un, 
pfiattfd  b>  LoadoB  la  IflOt,  vhieb  aetnka  a  £air  dsKxtpCiaa  «C  d 
■aiauL   Agaiii,iii''TboObMTTatwntof  SirBicbxnlUavbia^ 
fa  ^  Vojafe  cato  tba  Soatb  Sea,  lOM;-  paUkted  is  lodn^ 
Md  ilill  aaotber  pnUnbed  by  a  %nniafd,"B«tacTor  OB,* 
Bibad  at  Booia,  1S4A.    lo  all  tb«M  acoooata  tbtfa  it  a 
of  —fa.     Soatatiaws  thcM  aahnah  art  apolKcK  of  aa  nm 
afeaid^  tb«  oUaeUUaa ;  iba  eoncrisg  of  tbcir  Aiaa  ia  ama 
tmmAj,  aa  il  happem^  wool  or  for ;  o<dar  gaenlly  aaid  to  be 

Ftaoi  a  natural  bistotT'  of  CbUi,  pahHahed  at  Bologa^  ia 
178^  traadatrd  1810^  I  give  the  followiag  aztncu : 

"  Tba  dmehnia  ia  aaotber  qteciaa  of  fiHa-nt,  b^  ia  gnat  «• 
for  tbe  extreoke  flneoaw  of  ha  wool,  U  a  rich  fur,  aa  HtHc— a  aa 
dkcB  weba  of  tbe  gardea-ipidetar  aiaj  be  ao  tensed.  It  ia  of  aa  i 
gray,  aad  aidBaeittlj  loeg  for  ^iaaiag. 

**  Tba  little  aaiiul  wbkb  peodacee  it  ia  six  iocbea  kwg  fnai 
noaa  to  tba  root  of  tbe  tail,  vith  Hnall,  pomted  ean,  a  ibcat  am 
teelb  like  Iba  booM-rat,  aad  a  tail  of  nodKate  Icagtb,  dotbad  t 
delicate  for. 

"  It  brea  la  boirmn  vadargronad,  in  tbe  open  oonntiy  of 
nortbem  proTiiwaa  of  CUU,  and  la  Tcr;  food  of  being  ia  eoo^ 
witb  <itb«rs  of  ita  ipeeiML 

"  It  feeda  vfoa  roota  of  raiioai  bolbooa  pianti^  wbicb  grow  al 
daatl J  in  tboae  parte. 

"  It  ia  M>  dodle  and  aiOd  in  temper  tbat,  if  token  iato  tbe  hand 
neitber  bitea  aor  trici  to  awapt^  bat  aotnn  to  take  pleaaoio  ia  b 


"  If  plaeed  ia  tbe  boaoin  it  reoi^oA  tbere,  aa  still  and  qniet  la  V 
lU  ova  aeet.    Aj  it  is  in  itaelf  peeoliv]]r  cleanly,  tbcns  can  he  do  f 
of  tu  soiliqg  tbe  dotbce  of  tbcMt  wbo  handle  it,  or  of  iu  conunoa' 
■ng  May  bad  sbmO  to  tbem,  for  it  ia  entirely  free  from  tbat  ill 
which  characUviaee  tbe  other  ^edcn  of  rata." 

And  be  adda,  which  to  aa  aeema  odd  enoagb,  about  a  little  cw 
•"  ^^^^  fawbea  ia  fcagtb, "  For  tbii  reaaon  it  miRbl  well  be  k 
~  T**""*  *''''  "**  annoyaneei  •od  at  a  trifling  expense,  which  ' 
baabydaotly  repaid  by  tbe  pn^  on  iU  voei' 
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Another  writn-  tipon  Chili,  in  1834,  tpealu  of  Um  mum  animal  and 
calls  it  a  vooUy  field-mouse,  which  lives  aodOTf^oniH),  snd  ohieSy  feeds 
on  wild  onioDS,  saying  that  ita  fine  fur  is  well  known  in  Earopo  ;  that 
that  which  comos  from  fpper  Pern  i«  njugher  ami  larger  than  that 
from  Chili,  hitt  not  itlwayH  ho  b<.-autiful  in  color.  Still  another  writer, 
spoking  of  the  aame,  calls  it  obinchilla  ;  eays  that  it  osnally  aits  npott 
its  bauncho!*,  and  is  even  able  to  raise  itself  up  and  stand  upon  its 
hinder  feci ;  that  it  feeds  in  a  sitting  po^tarc,  grasping  its  food  and 
CArrying  it  to  its  mouth  by  means  of  its  furc-paws,  aiid  adds,  "Thu 
BDcient  PenirianH  wcro  a  very  indiutlrious  jwoplv,  and  tbvy  made  of 
this  fur  wool  covcrlvtD  for  K-ds  and  valaablo  stoiBs."  A  lady,  who 
was  prctwntvd  with  a  living  specimen  from  Peru,  kept  it  for  many 
months,  feeding  it  upon  bay,  clover,  and  succulent  roots.  She  then 
prwontcd  it  to  a  zoological  society,  with  the  infonnation  that  her  pet 
was  good-tempered,  mild  in  ita  disposition,  and,  whon  allowed  to  run 
about  the  room,  very  tame  and  playful,  delighting  in  feats  of  agility, 
oA«o  Ivaping  to  the  height  of  tlie  ublc 

TluM  d«'«criptionH,  written  many  years  ago,  with  others  at  hand  not 
■MOCMary  to  repeat,  apply  well  lo  the  trade-^vt  of  the  Rooky  Monnt- 
alnn,  save  that  tfaey  do  not  mention  the  oreatue'a  ooriotis  habit  of 
baiter. 
K  I  have  already  spoken  of  tJicir  great  strength  and  celerity  of  moviy 
^leots.  To  an  observer  these  trai(«  are  a  never-foiling  surprise.  If  a 
light  is  steadily  burning  snd  all  is  quiet,  they  are  easily  watehed, 
darting  back  and  forth,  carrying  goods  each  way — round  trip,  so  to 
Speak,  and  often  long  trips.  I  have  kno«-D  them  to  bring  nails,  bits 
of  iron,  screws,  and  otJicr  tilings  left  about  the  sheds,  quite  a  distance 
to  the  hoaso,  place  them  on  shelves,  boxes,  or  kegs,  jast  as  they  fan- 
cied, but  all  in  totno  scleoted  spot,  canytng  back  from  cellar  and  store- 
house dried  prunes,  applet,  rice,  and  all  kinds  of  eatables.  If,  working 
In  the  dark,  the  drawing  of  a  match,  a  slight  noise,  or  sudden  light 
will  cause  them  to  vanish  like  a  flash. 

Tbey  seem,  too,  to  have  a  fancy  for  certain  rotors,  particularly 
bright  red,  and  will  soon  make  away  with  ganncnts  of  this  color,  and 
attach  them  to  their  nsMs.  Tlion  may  be  something  attractire  in 
tlie  dye,  bnt,  knowing  their  partiality  for  glittering,  shining  objects,  I 
am  inclined  to  think  they  have  also  an  eye  for  color. 
K  With  all  their  curious  and  often  annoying  tricks,  they  are  wonder* 
^^ly  ingenious  and  porsovcring,  and  certainly  possess  the  attributes  of 
a  good  business  man  in  tbcir  energy,  industry,  foresight,  and  a  desire 
to  make  provision  against  a  time  of  need. 
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■:lain  rhfiraoterittlirK   of  that  timut 
L,  ln-'lw»t'ii    the  {ran-nt  geniM  and 
iqniDg. 

Kow,  tbft  ftna  ebsractorUtio  of  \ho  tissue  n-liiofa  mort 
atUntiou  is  its  degenenc^,  and  this  ditgctneraey  mnst  vtvn  iu  I 
OR  Ihp  organiBms  irhioh  depend  apon  it  for  oxi!*tt!ticrr,  mi  that  i 
tbas  derived  arg:iniHms  wo  hare  the  germ  vitality  aud  foncD 
certain  ainouDt  nf  dvgvnaratc  tiuao  ebaraotcrutic.     Gems  tha 
fiod  *i>d  btongbt  into  contact  willi  t  i^^ae  of  tbi>  midc  kiod,  I 
Icra  degenerate,  wOl,  in  vinne  of  tbis  crinRtitiition&]  tnotlificstie 
a  li«tt«r  chanra  of  oslablishmcnt  tbereon,  nt  the  Aamv  time  : 
the  dcg«icr«te  condition  with  which  they  meet  in  tlic  new  I 
charncU'riittii'ii  «f  tbft  degeneracy  of  tiMsne  thi-y  Imre  left. 
thn<  proddoed  will  be  more  aonle,  the  cciitstiiiiticin  of  iheg«r»i 
[nodi6«d,  and  their  power  increased.     Ift-ncc  it  id  possible  to  i 
thst  if  by  any  cbaace  »  conditioD  of  tissue  wbich  ronld  be  < 
fectly  healthy  was  to  be  anywhere  met  with,  orea  (bis  turaa  i 
time  become  subjctt  to  the  inflnvnco  of  these  orK^uisnui.    Of  1 
tiseaea  may  bo  more  or  l«w  msocptibic  to  their  influenw,  luorvj 
healthy,  bat  it  Is  more  than  doubtful  whether  it  can  be  podtH 
of  any  one  tisfiue  that  it  \*  absolutely  hiiOlhy,  any  more  than  it 
Mid  of  the  individual  man  or  woman.     It  in  therefore  powiblftl 
odve  that  at  some  time  or  other  there  has  exintcd  only  one 
germ,  that  vartatioRs  from  this  one  t}-]>o  bare  arisen  in  ccmseqo 
the  modification  wronght  upon  diSorent  individnals  by  th«tr 
falling  npon  tbts  or  that  degcncmtv  tisxno.     Variation  mnut  li 
Bpcdaliution,  nnd  finalty   wu  find  disiises  ntl  depeudent  npi^ 
action  of  pirtai,  as  dilfi-reiit  from  one  another  as  one  species  of  i 
differs  from  another. 

But  there  is  another  direction  in  which  these  germit  must  lwr4 
modiRvd  fully  to  account  for  the  dilTcrcncci>i  wc  now  see. 
still  exist  which  hare  only  tbc  power  of  exciting  a  simple  Inflammatii 
in  any  d^;nncrato  tisMno.     Others,  a  step  mnn^  advanced,  are 
whose  action  is  more  potent,  which  have  attraetJons  for  the  od«  t 
tissue   in  which  they   have  been   bred  ;  while  others  an-  rsjiaS 
exciting  the  special  form  of  inflammation  in  which  they  bsvaJ 
origin,  in  tiasnea  varioos  in  stmctaro  and  composition.     Tbisf 
rathcT,  increase  of  power — in  other  words,  furlhii-  v     " 
tdtioii — thus  displayed  is  only  to  be  aireonoied  for  !■_. 
that  its  acquisition  is  secondary  to  the  set  of  establishment,  and  (1 
is  brought  about  by  means  of  the  blood  itself  receiving  some ' 
germs  and  oonreying  them  to  some  other  tissap.  nn  wliirh,  in 
it*  degeneracy,  and  posMiblr  of  a  further  mr'  y  lii 

selrei  received  from  the  blood,  they  are  rnul . :_  _   ,  j  ■ 

It  must  also  be  remembered  tlut  their  modification,  wblcb 
tb«m  to  Bcleot  a  tissue  for  their  primary  and  more  vlmUiol 
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^^kon  Dot  deprive  tbcm  of  tbcir  original  power  of  altaekiD;*  dec^crate 
j^bosae.  It  u  Bitnptj!  >n  Additional  powvT,  rondvriiig  tbcm  more  potent 
when  brought  into  contact  with  tiMno  pooMuiog  ciTtntD  chantctor- 
Btics.  Th«ite  cbanct«risticB  of  tli«  Uasue  origiaAlty  attacked  may 
line  the  character  of  the  action  of  the  germB  on  other  tiMuea, 
a<I  tJius  enable  us  to  recognize  a  relationship  in  the  morbid  inSueoccB 
work  in  different  tisxae — a«,  for  cxatnpic,  in  svphilitic  diseue.  If 
,  is  a  fact  that  the  liKsuc  origiiuilly  Bttnckvd  modifleB  thu  vonstitntioo 
^t  the  ^rms,  it  in  »uri-Iy  more  reasonable  to  suppow)  that  the  special 
hvactcriiitie*  tliuH  impri-saed  QpoD  the  germs  ar«  tltom  which  gite 
ti«  famil}'  likeneti  to  tbe  descendanta  of  these  germs,  rather  than  to 
ippoM  that  this  morbid  family  likeness  eziata  in  the  germs  before  ever 
b«jr  have  been  brought  into  contact  with  any  form  of  degenerate 
lae.  In  other  words,  may  not  a  bacterioo,  pure  and  simple,  by 
ag  brought  into  contact  with  some  form  of  degenerate  tiasae, 
Bqoire  or  giv«  rifc  to  other  bacteria  which  pomcss  certain  ebarao* 
tics  which  we  recognixe  as  being  those  of  special  disease,  and 
those  ehanicteristios  enable  tJiem  to  excito  a  similar  form  of 
in  the  new  nidus?  It  is  also  conceirable  that  aa  different 
I  are  more  or  less  wide-spread  or  of  older  standiDg,  so  the  germs 
liven  off  from  ttssnes  affected  by  these  diseases  will  have  more  and 
I  power  of  affecting  tissue*  less  and  leas  degenorato^  i-vcn  to  the 
It  of  a  possibte  condition  of  actual  health.  So,  for  example,  the 
enns  of  sMuJet  fever  or  measles  bare  actnally  acquired  great  power 
tver  the  tissne  which  they  primarily  affect  ;  whereas  in  tbo  case  of 
nberculous  it  i«  moro  than  doubtful  whether  the  actual  presence  of  a 
tabercular  condition  of  degeneration  in  the  tissue,  to  a  definite  extent, 
is  not  necessary  before  the  germs  can  find  a  suitable  nidos  in  that  tiasae. 
Of  course,  germs  derived  from  a  tubercular  ori^n  will  bare  more  in- 
flaonce  over  tissue  which  is  not  so  much  affiwt<rd  than  goims  which 
^^lare  not  such  taberoolar  origin.  It  is,  in  fact,  simply  a  matter  of 
^Kegree  of  degeneracy.  May  it  not  be  this  which  enables  persons  free 
l^^trom  tubercular  taint  to  bnve  the  awuiults  of  germs  be  they  ever  so 
^^riruleni  ? 

^B  Tbe  above  are  only  one  or  two  examples  showing  tlie  different 
^'powers  possessed  by  germs  derived  from  the  different  forms  of  disease. 
Tb6  list  of  examples  might  be  almost  indefinitely  prolonged.  Bat  the 
remit  woald  only  be  to  show  that  different  diaeascs  bare  different 
powon  of  affecting  the  animal  body,  a  fact  already  well  known.  It  is 
tbe  design  of  Uiis  paper  to  show  that  possibly  these  powers  hare  been 
ac(}uired  by  the  action  of  some  form  of  natural  selection,  here  propor- 
tionally called  "  rissiW'Sefecffow,"  on  the  germs  which  Inhabit  tbe  air 
we  breathe  an'I  the  water  we  drink,  such  action  in  the  course  of  long 
ages  having  given  rise  to  germs  poasessing  special  powers,  and  being 
DOW  appiarciiUy  unrelated  to  saeb  otbar  !a  any  way.  Tbe  intcmediate 
sUpe  between  a  simple  germ  and  racb  s  highly  f^^t^r*  one,  as,  for 
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iKe  unnnil  frip  vidfe,  vith  »o 


gejiu,  nuy  be 
it  19  as  UkOB^fa  wc  ' 
off  »  fmaScf  trae  in  -vhioli  tba 

Doosectioa] 


SKETCH  OF  PROFESSOE  U.  A-  NEWTOI 

TUE  Present  of  Um  AaKrieu  Aaneutioa  for  lliii  jew, 
UuBSUT  A.<iito:r  K«wtws,  rf  y^le  Con^«,  is  duilpgi 
las  for  bit  raaeanbe*  b>  tlic  Hglwr  ■"■**— mMirr.  which  mui 
admee  in  the  American  itttdjr  of  that  aciaiM,  than  br  hit 
tiatis  Id  the  detetniinaiioD  of  ih«  orbit  of  the  Xoranber 
vfaich  he  was  a  pioneer. 

Profwsor  Nevrtom  was  born  at  Sberbuni^  Kcw  York,  oa 
«(  March,  l&t(X     Baring  made  his  prepftratoty  and  scadj 
ta  thtt  tdioolN  of  his  dUitc  town,  bo  entered  Vale  CoOmc  in 
nod  Utrm  of  bis  Frcahman  year,  and  was  |iTadiuU«d  iRtm  that  j 
tioB  in  18S0L    He  then  spent  (no  yuan  and  a  half  in  BlodriD 
Bati«atboine  and  in  Kew  Iluveii,  and  waa  ^ipoio(«d  toto: 
oolkg«  in  Jnly,  18&2.     Entering  thia  offioo  in  Jnne,  1653^  be 
can  of  the  whole  department  of  mathomattcs  from  lbs  first ;  : 
hanr  StanJay  was  ill,  and  died  in  the  spring  of  18&3.     He  waa 
ftttfawot  of  Mathematios  in  IS&S,  and  wa^  (;ivcn  pennhnDa 
»  7«ar  in  Etirope.     Betnrmng,  h«  aaEomed  the  chair  in  1850, 
••w  aian  been  engaged  in  the  acttv*  disoharge  of  the  dutii 
ip. 
nrU«r  works  appear  to  haye  been  prtm^pally  direetvd  |. 
I  in  higher  geomptry,  tbo  power  and  elegance  of  w 
tk  Iwfnipber  in  the  "  History  of  Yale  College,"  hare  been  so  I 
•^mmtt  xk  the  works  of  Chasle«  and  others.    Among  the  moat 
«M  af  Am  is  a  memoir  "On  the  Constmctian  of  Certain  C< 
L*  pabliriied  hi  1861  in  the  "  llathematical  Monthly,"  wi 
as  nne  of  tlweo  contribulioiia  to  abatract  scirnrc 
,  ■Bfertomlely,  too  rare  in  this  country.     A  later, 
yayerwaB  one  of  joint  aathonhip  in  the  Ti 
Academy  of  Sciences  on  ''Certain 

4  teportant  Mn-rice  to  leienoe,  and  the  one  by  whic 
infill    ttMk  vUely  known  to  the  world  of  stodcnlJS  ia  the] 
V  tur'-wiD'd  in  the  study  of  tbo  November  met«nn. 

'jdbecBoeqwiomally  memiooed  at  preTtuospoJo 
vltboat  appatmtly  any  adL-qnitte  cumprabc 
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,  voro  fint  carefully  oW-rvi-d  by  Profcuor  DeDiaon 
tb  16SS,  wbo  gave  macli  ultt^ntion  to  thu  <|acKiiuii  of  tbdr 
IDK  and  origm.     Bui,  u  PrufcHdor  C.  S.  Lymau  iitat««  in  bia  biogra- 
of  I'nifctMor  Olmated,  it  was  not  tlli  tbirty  years  after  fain  aii<l 
afeasor  IViDing's  Madiea  of  the  subject  "lliat  the  labors  of  Pro* 
Neirton  in  this  country,  and  of  Prufo«iKir  AdamK  and  otbere 
Ibroad,  madv  it  )>o«i>ible  to  dcHignatt;  thv  )>rcdiKi  orbtt  of  tbo  Xovem- 
bcr  Mtream,  and  to  identify  it  witli  ibat  of  a  comet  baring  a  period  of 
tbtrty-tlin-tr  and  one  fonnb  yeant."    'J'be  phenomena  continued  to  bav« 
Jiiigent  observers  at  New  Haven,  prominent  among  vhom  waa  &lr. 
lerrick,  the  librarian,  and  afterward,  till  1863,  the  treasurer  of  the  col- 
lege.    At  tlio  time  of  hii  dt-ath,  tlio  biographer  in  tJw  "  History  of 
I     Yal«  College"  n)conln,  "  Profi-tutor  Newton  wa«  alrvady  engag«d  in 
^^brganizing  combined  and  melliodJcal  obacrvationv  on  NbootJHg^sMni, 
^Bni]  in  collecting  and  publiabing  in  the  'Journal  of  Science'  the  ro- 
^HulM  of  independent  observets.     Under  bia  supervisioD  a  map  of  tbo 
^^peaveDj    was  prepared,    which    waa    published   by   the   Conuecticui 
Hn<^adeiny,  and  could  b«  used  by  obaerrera  to  mark  down  the  appar- 
ent paths  of  th«  meteors.    A  rich  karreet  of  observations  was  tJios 
obtained  by  xcalons  laborcn  in  varions  paits  of  the  country,  many  of 
whom  had  bct-ii  inlcn-!(te<l  and  trained  in  tl>0  work  by  Frofewor  New- 
ton.   The  auparatiott  of  the  predom  grains  of  truth  from  the  duff — 
^^bo  perception  of  the  constant  amid  the  aoddcntal,  of  fixed  laws  <lli> 
^HUifled  by  the  errors  of  obeervations  made  under  oircumsftAncfw  wbioh 
'      precluded  Xha  asfl  of  instruments  of  preciaion — is,  however,  the  more 
^^ifficult  part  of  sncb  i  n vest ij^at ions.     The  published  results  of  I'ro- 
^■ewor  Newton's  Ktadics  in  this  direction  are  mostly  to  be  found  in  the 
^^ Journal  of  Science '  and  in  the  *  Memoirs'  of  tlw  National  Academy. 
Tlie  mt^moir  read  lo  tbia  Academy  a  few  years  ago  is  an  almofll  ex* 
hauative  diacuMion  of  the  phenomena  exhibited  by  (he  aporadic  shoot- 
ing-stars.    He  has  also  coDtribut«d  admirable  summaries  of  what  ta 
known  in  respvct  to  the  laws  of  meteors  to  the  new  edition  of  the 
■B*  Enryi;lo]>»dia  Britannica"  and  to  "Jolinston's  Cyclopwdia." 
^P      "  But  the  investigation  which  baa  been  followed  by  the  most  remat^- 
^uble  resulta  relates  to  the  November  meteoroida,  and  was  based  upon 
^teaearohes  into  eariy  records  of  remarkable  star-ahowera.    From  such 
records,  Professor  Newton  showed  that  the  period  of  revolution  of 
ibese  bodies  must  bave  one  of  five  a4:cunitely  determined  values. 
From  the  same  souroes  he  determined  tbo  iiecular  motion  of  the  node 
of  tlieir  mean  orbit.    The  five  values  of  tlH>  period,  with  the  positioa 
of  the  radiant  point,  which  had  also  been  determined,  would  give  five 
poiaibic  orbiis.     The  real  orbit  conld  be  distinguished  from  the  others, 
u  Professor  Sewton  remarked,  by  the  calculation  of  the  sccolar  mo- 
tion of  the  node  due  to  the  disturbing  inflnejice  of  tbo  planets  for  caob 
of  the  five  orbila.    This  calculation  waa  subaequently  uudertaJcen  by 
Professor  Adams,  of  Cambridge,  England,  and  the  real  orbit 
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pamt  from  lb«  ooinei4ene««  of  tlw  oari;  obMrrmUoBc  (the  ofaa 
Bod  cBlouUud  -raloM  wero  2B'  umI  SfiT  rMp«aUv«I]r>.    Tb«M  cal 
liona  of  ProfeMor  Aduins  trbich  fijc  bejood  s  doobt  Um  puiition  o 
nuMii  orbit  of  tlie  November  meteoroi^  were  made  abortly  Kfur 
■ppc«TanMi  in  IHfiO.    Tbe  pubHcttioo,  »boat  the  utoe  tine,  of 
orbit  of  lliv  I9r»t  comet  of  1(460  nmled  tbe  f»ct  that  that  cohmiI 
tb«  mrtconi  tmvvl  in  nearly  cobioideBt  orlntB,  and  have  an  tall 
rrbtion  one  vith  the  otber.    To  «ppreclat«  tbe  rapid  advance  of 
dep*nm<!nt  of  antroDomy,  ve  nimst  contrMt  thta  certun  knowl 
with  tJie  conflicting  riewa  which  prevailed  at  the  time  of  th<dr 
appOAranre,  in   1833,  with  r«apeet  to  the  nature  uf  the  pbeuomcnfl 
which  th«}-  were  the  catiM.    In  reuognitioo, pmnmably  on  lii»  pool 
these  achievemcnta  of  acleDoai  Profeaaor  Newton  waa  clofted,  in 
uaooiotd  of  the  Royal  Aattooomical  Soddy." 

Prof etaor  Newton  has  bceji  (or  more  ihim  »  dosen  jcmr*  odo 
aMoeiate  editon  of  the  "  American  Jooroal  of  fioience,**  and 
hU  scientific  articlt:«  hare  been  written  for  ita  pagea.  lie  wu 
tbe  fifty  members  a|rpoinled  by  tbe  act  of  CongTMi  conetJtalt 
American  Acsdemy  of  Sciences.  In  1600  he  waa  elected  a  a 
aponding  member  of  tho  British  Aasociatlaa  for  the  AdTaacan 
SeAoBM.  He  nerred  in  1675  aa  Vlee-Praaident  of  Section  A  <A 
American  AnoeiMlon  for  tbe  Adranceroent  of  Science,  at  its  D( 
meeting. 

Hia  addteai  on  this  oecauon  took  the  form  of  *  stroDg  pl< 
more  atody  of  mathenatica  by  Araericin  men  of  acienoe ;  oot  fa 
aake  of  tu  place  in  edncation,  bat  for  ibi-  adnnoanciit  of  iIm-  »ci 
itaelf,  and  for  tbe  aaaiataDee  that  mig^hi  be  derived  from  it  in 
pBrmit  and  itiUrgenMttt  o(  other  braacbea  of  knowledp^  ^S'hat 
mt^t  be  the  reasona  for  it,  he  aaid,  "  the  onpleasant  fact  is  ihal 
Amarfcaw  contribatioos  to  tbe  adeaee  of  quantity  bare  trat  been  Ii 
Hom  or  fonr  rolnmea,  a  dose*  menoin.  and  here  and  there  a  I 
f«l  idea  harinit  been  eetected  from  tbem,  there  is  l<>ft  very  littlo 
tbe  world  will  care  mneh  to  mnenber.  I  refer,  of  courac,  to  I 
liiNM  to  osr  knowledge,  noi  to  tbe  orderiy  arrangeroenl  of  iu 
Main  fint-nle  text-booka,  or  raanuabi,  or  treatises,  is  a  work  oi 
mean  order,  and  I  would  not  underestimate  iL  la  good  mathema 
tun  hooka  we  need  not  fear  eompaiiaoo  with  any  nation.  lU 
fnr  atdirioM  have  been  tnade  to  our  knowledge  of  <]imnt)ty  tl 
ftar  that  the  Uob  fcaa  been  quite  gtoeni  among  ns  that  the  matbo 
ka  ia  a  taiabiJ  aciaBUC.  or  at  laaat  a  etationary  one,  and  that  it 
few  tatib  faUa  ineitiBg  hboraad  few  untrodden  regions  to  bJ 
yliaa4.  Bom*  mmy  btv^t  sAk&w  capable  of  good  work,  have  ■ 
■a  tbo*!^  the  arithmetic  the  algebra,  and  tho  mechanics  which  i 
atmlted  connd  all  that  i>  known  of  the  srience.  Instead  of  goiii 
in  mmm  path  ont  to  tbe  honada  of  knowledge,  m  they  had  p«l 
iha  ability  to  do,  they  dag  in  the  beaten  highways,  and  with 
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planted  seed  Iher*,  hoping  for  fmit.     How  mucli  eucU  Ul-diracted 

ttboaght  has  btx>n  spent  on  (li«  theory  of  numbors,  on  higher  e<]iu- 

,  on  the  tboorj'  of  the  tides,  ctCL,  wbicb,  if  rightly  expended  oa| 

^ROme  untrodden  tboogb  humble  fi«lil  of  lh«  »oieiicM-,  migtil  bavc  really 

added  to  human  Icoowledge  !    And  yet  bardly  any  Aciouee  cun  sliow, 

on  the  irhole,  a  more  steady  progresa,  year  by  year,  for  the  last  fifty 

»yean,  or  a  larger  and  healthier  growth,  than  the  ecienoe  of  quantity. 
Bcrc,  too,  M  in  every  other  M-ience,  the  larger  the  field  that  baa  been 
acquired,  the  largur  iU  tiuundiiry-lim.^  from  which  Inborcn  may  work 
out  into  the  region  beyon<).  An  individual  may  wiflcly  ni^Mt  ono 
acienep,  in  order  to  work  in  snotJier.  Bui  a  nation  may  not.  For  the 
healthy  growth  of  all,  each  science  should  be  fostered  in  due  propor- 
tion. But  the  mnthemalic-s  bas  sueh  rcbilionB  with  other  bnuicbes 
tbat  neglect  of  it  mu-H  worl:  in  time  wider  injury,  I  bclivvc,  than  neg- 
lect of  any  other  branch." 

The  view  oxpro-s»cd  i»  tbo  lurt  »oi>t«nce  of  tbia  extinct  was  sns* 
Ktftlned  by  the  oitatlonii  of  inxuncos  and  wayn  in  which  ihv  qucMlons 
^flof  qnantjty  and  pio]>ortion  bavc  to  be  dealt  with  at  some  atago  In 
HAlroost  every  branch  of  aoientifio  investigation. 

Of  the  value  of  msthemalics  as  an  instrument  of  research  in  other 
departments  of  knowledge,  ho  says  :  "Again — I  argno  from  a  nataral 
Ikw  of  succession  of  the  steps  of  <Iis6orcry  in  the  exact  acionoes — we 
fiivt  see  differences  in  tliiogH  appjirently  alike,  or  likeness  tn  things 
apparently  diverse,  or  wo  QnA  a  new  mode  of  action,  or  some  new  rela- 
tion, supposed  to  be  that  of  causo  and  effect,  or  we  discover  some  other 
new  fact  or  quality.  We  frame  hypotheeea,  measure  the  quaotitiea  in- 
volved, and  discuss  by  mathematics  the  relations  of  those  qaaotitjea. 
Tbc  proof  or  tbo  disproof  of  the  bypothcses  most  frequently  depends 
upon  the  agreement  or  discordance  of  the  quantitict.  To  discover  tJie 
new  facta  and  qualities  has  Bomettmcii  1>eon  lliought  to  Ix;  higher  work 
than  to  discuss  quantities,  and  perhaps  it  is.  But  at  least  quantitative 
analysis  follows  quatitalive.  It  ts  after  wo  have  learned  ^ehat  kind, 
tbat  we  begin  to  ajik  Aow  mw?A  /" 
■  Professor  Xowton  is  a  member  of  Bereral  other  learned  societies 

Hin  thii)  country  ;  be  is  a  member  of  the  Publicatioa  Committee  of  the 
^BOonneeticut  Aoa<iemy  of  Soicnries  ;  is  a  trustee  of  the  Winchnter 
|Bt)b»erralory  ;  and  i.t  the  author,  in  Profcit-tfir  Kingiili'y'd  "  History  of 
'^Yale  College,"  of  the  aketcli  of  Prof<rssor  Alexander  Metoalf  Fisher, 
one  of  his  predecessors  in  the  chair  of  Mathematics,  who  died  by 
shipwreck  at  an  early  age  ;    and  of  tbe  account  of  Winchester 
Observatory. 
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orJicLAi  satacg  at  WAafforoTox. 

MCCn  bu  tiMtii  raid  IB  tbe  oew»- 
pipcn  daring  tlw  IbmI  fow 
w««k«  aboai  tlM  lalimMMgwnftPt  uiil 
tmguloritlfs  that  li«r«  boon  dUcloced 
bj  offlcial  InquirlM  bui  Ui«  •dralnbtrft' 
tioa  orUi«UDltvd  SUiM  CoMtSnrror. 
Tlw  mtisriniatnlont  of  Uiftt  tmndi  of 
tfao  pablin  servloo  bu  been  retlnd 
from  Ilia  vfllovj  tli»  M«irt«nt  in  cli«rs« 
«H  lUo  KimoTwl,  sad  then  rwtorvd ; 
and  cbargM  barg  bo«o  mado  tig»iiM 
othor  pATtiML  It  U  «]l«fred  tliot  ox- 
pcDdilnroa  kr«  out  of  bH  proportbn  to 
r««nlu,  tbst  tbe  wirvioe  b  fncffickat, 
and  ihv  deiKUtniMit  mncli  demoraliwd. 
Tho  Snt  qncntim,  of  conno,  In  !*• 
(t»rd  l«  imcli  gnn  noeitutioDs  ii,  lo 
whM  extent  an  l]i«7  tne !  1>  the  case 
at  bad  n*  alkged,  or  ool;  an  cxagmr* 
aCtoB  of  taoh  defects  as  are  alvavs 
incident  to  ttw  adntinistration  of  gor- 
vnunontal atTunf  ll aeana tbat a oaoi> 
mtitoe  of  iDvestlgiatlaa  was  appointed 
by  tbe  TrMSKfy  I>*[iajtsicat  to  look 
into  the  workti^  of  ibo  Coast  SnrrwT. 
A  CommlttM  chanrcd  «ith  »  scrioan  a 
iatj  abould  certaintf  hare  madv  the 
moft  caralul  and  MarchiiiK  inqnirj-,  ' 
■liould  have  giT«a  tbe  aoeused  officers 
tlie  fullcat  opportonHr  of  defending 
tfaccnselvos,  and  shoald  have  pobUtfaed 
their  results  in  an  ejtplirit  and  nntben* 
Ik  form.  We  are  not  aworo  that  Ihfa 
hat  Iwcn  dntii? ;  and  if  do,  tMnmon  Jds- 
ti«e  reqolrea  thnt  Jodgraent  sboaU  be 
ewpondrd  nnilt  deddre  erideace  b 
fonhoonunic  becauM  innoeeoee  Is  u> 
b«  prMmaed  nntU  gnilt  i*  mtablit^td. 
Fpon  tbos«  points  the  foUowlag  re- 
marks from  BD  cxoeHent  edltoHAl  In 
"Science  "  are  to  apprapriiito  and  fair 
as  b>  be  worlhj  of  ({notatloii : 

WitlwultliB  ili^iteM  dlapwldiw  la  somd 
nfllcial  Btanaaaiiemeat,  If  It  bs  bem  dl» 
covered, ««  mot  csntion  oar  teadoa  aplasi 
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CivtRS  enAcoaa  IP  imuiiwasa*  i 

All  who  an  ■iii<l«r  bnfiUcd 

riffbt  lo  be  fUlf  hsaid.  i    ' 

ttita  wliicli  are 

lo  Uia  fljD  of  it  qnalUkd  tril 

a  riffbt  ft  protan  agalai*  tb« 

d*»  of  potBOtiBl  aatboriir. . 

•n^isl  OMtboda  of  a 

bead  coun-tnartial.    No  i       _ 

pentODal  dislike,  no  ditliclkf  la  I 

bo  allowed,  iiD<ioaHlaon),  ta  I 

upon  n  bnodi  cf  the  pob 

honet  npoo  a  oorpe 

oBpbO'  in  all  Its  oOdal  iroiiir 

Tbs  work  of  tbe  CoaM ! 
k«w  birt<»7,  hw  been,  of  IIm  ] 
ta.   Fi>rMarljri«v«it7  7ea»ltl 
pn>T*J  hy  anrnwlvn  C« 
hMMinnn,  and  hj  auvtgm^n,  i 

Mca  or  Maot  BciaDce.     U     

h%biM  KMOfniuiM  or  taniKimm  ' 
qoaUAcd  to  Jud«e  of  lis  uariM,  i 
tteolcd  In  fKanUaf  out  Its  ilAdii. 
■i|i«rtMfrnit«nis    Tfa«sh  i. 
Peira,  Ftii,*rapa,  md 
!a  diStRU  *»yH,  hnpKiTcd'i 
upbfld  lu  cS:icacj-.    TIm 
plse*d  bave  frown  np  in 
bsv*  vM  taonotioa  bf  ihs  ebO^ 
llj  with  *hieli  tinj  b*ie 
ItTwl  mqmRildlJIicB.    Tbe 
oOtU  rectitad*  sn  in  tlwir  Oivar  i 
an  tuitt  sie  peiatvci  oat. 
Ikd  b;  tbe  t«tei)phs  of  good  i 
vbU  b)  bj  Uidr  indirtduJ  i 
e|ipM«BnltiM  tbe;  naqr  deabe  br  ( 
or  dtftnis ;  and  an;  pnaiatiim^ 
Olr,  eepMUIj  Lf  it  b 
prqtiufiMo,  M  ia  tMcd  span  s  1 
dsliM  Ibr  «d«imo  lawaiubna. 
Id  th«  BtmittiA  of  «ucb  a 
CoMt  Elur**}',  ■  lws«  BuouBi  «f  i 
mutt  b»  Ml  M  tba  clibC     Ila,  | 

etn  deimaln*  a  rnt  muntar  i 
wUtk  penitai  ui  tbe  wlwakaj 
lor  dllUent  kJiuh  ef  veifc, 
AcU*  ef  bbor,  tbe  diatrinuu 
•ervloes  wUeb  hsre  «i  ob 
Home  iiaasdista  want  of  lbs  1 
whkliiniTbaiint  as  MrrioMUs.! 
oodiH,  aa>l  nnititolllclhte  to  Ow  i 
II  ii  Impoatblc  la  aaric  oat  tlv  dn 
blsbiM  Malstaats  ij  aoA  nAm  atj 
■p)dM  le  tbe  clerioK)  Hrtka  of  m  i 
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•mutttag-rocm.    In  wdtc  tli«t  the  nwlti  el 
Ju  iiuTv^  nuir  b*  wKunM  ond  tnuiwoKlijr 
r      — Uie  oDlf  rwDito  «)u«h  nv  wwtfa  htnog — 
L;  OMtlj-  lailrunwiiU niiwt  b«  bmght  •nd  vmi, 
^  Mkd  mMl  »ft«r<ru<d  b«  U»««n  nida,  bKvuM 
MiMr  InMnmwiitt  ■»  bMlar,  or  bcMuM  Ihrir 
voffc  i»  dme.    SlUI  Iftrpr  putlqn  uia  nq<d- 
Wto,  in  ordK  Uirt  «labonM  asd  tmpoitmt 
InqnMen  mif  bvpTOMciited  b; 
who  m  tniiMd  to  «xM  udButifio  duUi- 
A  (Uff  of  ItniMd  Mid  axpaneiiMil  Id' 
VaMljtalon  U  alaoliitatr  wiwiliil  to  Um  con- 
duct oT  «ich  ■  nafrnud  radntalime  ■>  tho 
CoMteom^. 

KcrenlMtMi,  ill  tbi*  KitctMo  iMorph  >■ 
<mirtclM»l  bjr  ■  *"T  ■''I'l'  numbtrof  pei^ 
•ons.  Inibtd,  Ilia  mora  iiiliublv  it  b,  tho 
tM*  obrknu  mir  br  it*  merit*.  Ertty  >«•- 
■noQ  kDon  tli«  Ttilu*  of  a  uood  diart :  not 
•nrf  MBiiui>  DM  evn7  tidiolar,  not  avciy 
■Catomunt,  knoim*  (lie  aondilluna  by  vhiob  a 
good  dait t>  produo*d.  It  Uoulylbaezptrt 
«bo  apfMdaUa  the  anbtilo  aonma  of  «iTor 
whlib  nut  b«  aligiinitad;  Iw  only  koom 
iho  Inlnlnida  of  Mrthamafail,  phyattal,  «■• 
IMDoailial,  and  goodttlo  proUtani,  wMoh  an 
InvaUadiaaDeDdBaiDTtoponny  MiUbUy 
BOob  •  coaal  Ihia  aa  tlwte4'  tti«  UdUd  Statoa, 
MmI  to  ketp  ll>«  iiottni  A  ill  aCVUiata  oona- 

■pofulentD  with  tli«  clioiij^iiij  wiu]«. 

Tli«r«  \»  andoabUd  wviffbt  ia  tbo 
conndemtiua  li«r«  urg^ud  ilat  murli  of 
tba  work  of  the  Cofui  Survoj  U  of  a 
kind  Uut  nan  be  bnt  imperfectly  jiiil;^ 
bj  Ui«  poMic^  Bod  inttsi  bo  1«fl  to  tbo 
nieil  of  ici«nc«,  wbo  con  bmt  npprod- 
At«  Ita  d«smbleQ«M  an<)  Us  difflcullita. 
Tbie  \t  also  lh«  froDDcI  talc«n  by  tho 
American  AtnooinUoii  fur  the  Advonco- 
iDcnt  of  ScioBco  Id  rortovlog  the  sob- 
Jeot.  At  tbdr  reotint  mcctiiiK  in  Ann 
Arbor,  Prufeaaor  8.  P.  Laoghy  pro- 
piMed  tbefo1)ovii)f[«oriMornMo1ntioi»i, 
whtob,  afUr  dtacttaiion,  were  paawd 
BDKuinoiMly : 

Wlunu,  ThaananUonofthb  AisndiiUaD 
ba  bwn  oaltod  (0  aitiolm  In  Uio  public  ymt 
pBTpoitlagtoglTC.  and  pnaamably  by  anthor- 
Ky,  an  otOtBil  nport  of  a  coinniWIoD  a^ 
pcanud  by  (Jio  tnuitaj  D*par1iii«tit  to  In- 
llrttHaM  tfc«  onnilitkm  of  tho  DslUd  StatM 
Coatt-ftuTay  Ofllw,  In  wbkb  nport  tka 
valuacf  cortalBMlcuUt  wotk  h  dcdfnatad 
H  »(•«(•;  and 

WitTMt,  ThU  Aaaotlatlaa  dtab««  la  u- 
pnaa  a  bopa  IkM  tba  dMbloa  M  to  tba  nlUlty 


c^amti  adantUa  ««rk  may  ba  t«(«ncd  to 

Saplttd,  That  ite  AnuaicMi  AwodalioB 
Ibr  th«  AdmmnKint  of  S<miin  U  in  aaniart 
■ycDfiatliy  witli  tiw  tiuivnimant  in  lb  avtiy 
Intent  t«  taaiv  ths  grealcat  poaalble  «tt* 
dcaey  of  Ibe  publlo  anriov. 

JMriaad;  That  tbo  valua  ortbaadantUlo 
wotIc  paribrmcd  in  tbo  rariou>  de^annwot*  of 
tho  Gonnunent  «an  bo  boat  judgiid  by  tdxa- 
tUc  oton* 

Jhw^aarf.  That  thia  Aaaoelitiond«aan*  to 
tapnm  lb  aanuat  BpF«oval  «f  Iho  eitant 
and  high  ghaiaetar  of  tbu  work  |>«rlbnscd 
by  tho  CaAWd  8Ut»  Cowl  SaTr«y,  tapo- 
cikUr  aa  illuntralcd  bj  tba  giaviV  detw 
miiiabatu  now  in  [iwgwM,  and  to  aapreaa 
tbo  bopo  that  auoh  raluabla  work  uuf  not 
bo  iDtcmpbd. 

SaelaJ,  That  tUs  AiKiiation  expr<ai*«a 
Itlio  Ibo  h<?p9  that  the  Goi-cnuncot  aiU  cot 
alknr  any  tiobiiicBl  rntatobccsoiblikbedtbat 
ahall  naoeaaaril;  con&cc  ita  h-icatiSs  work  to 
Ita  own  «mpl<i)t6>. 

BuatrtJ,  That  In  (be  opioioii  of  the  Amor- 
leu)  Auodatioo  fb*  tho  Adtaomaiait  of 
SclcDfli  ihD  bead  of  the  Coast  Survey  Aoald 
have  (ho  higbaat  poadUe  atandios  anong 
fi'tHitttff  nunii  and  abould  ^M^Ffff^ati^  Ibci' 
endio  confldence. 

SoBlni,  Tbu  mplcB  of  thoM  raaoluti'ias 
aball  bo  prepared  by  the  Gmonil  StcnUiy 
and  ocrtiBed  »  by  the  Prwident  of  the  A»- 
■OOlBtlon  and  by  the  Pennanent  Senrelary, 
and  aball  bo  foranrdcd  to  tbo  Pnaldent  of 
the  CuiWd  Stotni,  tbo  .Sucrolary  uftliaTraaa- 
uiy,  asd  ftiveo  to  th«  pmi. 

TliQ  aubject  wa»  raJled  up  and  actoil 
upon  becaoae  of  tlte  nccot  nrratKiunent 
of  t.h«  Coaft  Surrey,  aa  etaud  In  the 
Rrat  prcaoiblo.  In  tho  iieoond  tbo  hope 
Is  «ipreBaad  that  th«  deoialoo  In  N^ud 
to  tho  utility  of  anch  work— that  1>^ 
Coast  Survey  work— may  be  left  to  leU 
antiflo  in«ii.  Bnt  it  wlU  be  obaorvad 
that  tho  aecond  rvaolutioa  coven  wider 
ground,  afflmiing  that  all  *'  tho  Kl«iitlfic 
work  performed  in  the  vurioua  depitrt- 
nUBU  of  tbe  Governinent  can  be  bot 
Jndgad  by  aeientifin  ro«n." 

Now,  certainly ,  noihlngcau  beisoro 
trao  than  tbnl  aoiontlitia  are  tl>o  beat 
Jndgea  vt  adoitillo  work ;  and,  aa  b«- 
twaoB  tb«M  and  Iha  oflldak  tbat  are 
OTcr  tbcm,  Ibo  oaw  niay  be  iitat«d  still 
morccmpbattcally.    Th«  nicc«HAil  pol- 
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>ara  ^Id  to 

rin  tba  »«M  jMlfM  of  tto 
btohiAMi  TW|iBrt<wil^iiil 


ImI  |nta«  nilm  Hull  tiiMiy  ta 
>ri|i  of  Um  MB^Mt  tt^  nwfliin. 
laifetelto^MrifU;  hai  hit  than- 
ftwk»r«MilbiilWiiinHUi—tob> 

«allB7nl  cfWdMib  tte 
BcMoTtMriAtol    lU 
«a  Mt  d»;   fgr  if  idMtiBe  ■«  w% 
HmMiII  —  at  iM«,  th«y  ■» 


MkbUmi,  Md  bnt  iMr 
topiB.    Om  wft  MMUS ikM  ■anQr 
ib«r  «*  a^r  baOar  tlMB  Ifcacr  ailgli 
ben;  arllt^U'tlMrealpoaMariBaDf 
flaaa  Had  povar.  O^  «9  aot 

|M^TCfl  **^'*  SO  U0  pmMvOB  n^  IvOf 

aiMAaltJacut    It  b  lo ba bop«4  Uut 
ta  ifca  fWaa  wImw  wfll  bw—i  m  d»- 

|m«iB«B  Bcnlljaa  wal  ai  int^ 
nAullj  M^andf  J  bat  va  mv  frr  ftan 
^y  mA  bi^yy  rwatl  ai  yit.  Gaa«»- 
•Mt  baa  boaaJliM  wiailb  at  eo^ 
■Mad ;  it  ta  a  arfcfa^  patooa.  Erorf 
boir  ia  taapaad  m  frt  aona  printo 
aiiaalaaii  tbraagb  iu  '**■—,  and 
acfMMa  BM  an  x»  aiaapltoa  la 
llarir  laBaw*4lbMa  is  annpfitjiac 
Ika  snwd  pHrioa,  Md  b  a^lw  l« 
fataAwaal  gn  >■«■»■ 
Tba"ifiwtiie  polilfaiaa 
U*  ifpaaraaea  is  WaAl^lnai,  aad  tk 
polttDal  daaMt  b  hia  wtadawaata 
tbewteatifie.  Tbat  ba  w91  ba  a  loMr- 
MtiBdlmiifaer,  wdbaaataaikBad  la 
tba  vt  «f  gattlBS  bran  aad  ipfnpri*- 
ttoMhon  Ooa^aM,  ta  bat  lo  BV  thai 
ba  wQI  vo«k  aoMrdiac  to  bta  cppar- 
tanitka,  ot4Mta,aBd  tba  aaUfaaftba 
MCariata  lo  ba  MUi^alalad.    JUn- 


•M  aadtata.     Tba 

lac  **>M  av  ha  a^ 

atlaaa  M  VaAbfU  k  a  M^ 

■    ■   "I 
wMi  bat  wiifc  lib 
Im  «•  ba«a  a<  &  tba 
OoaNSaraar  ta  a  «aHi^ 

art  oaMtal  ta  tba  aiilwi 
HwiabBg—  bacafo^laai 
wKb  aa  iiiataMi  taaar' 
ptfcy  rMfBtlag  Ibapranotkai 
mm;  ad  it  bM  bam 

pihfaiaparaaM.   Butfaai 

Til  rnii  af  Gctacaai 
Ehrartamit  of  Acrin)tar%  far  j 
pK  «ad  area  ao  aai*  ffn 
ban  Bat  baaa  aaBtd  laiai 
aar  qwdd  er  BTfnt  aaadi  oT  tba  I 
m  ta  Mbaarra  aaf  taglH»alL 
ot  Gonnncat;   bat  lb«r  hav 
ibroa^  tbaapMT  ^f 
MabitfaMi  iiliwnri    ma  ate 
oOdal  po*(r  lir  Iba 
iMr  owa  alilwla.    Cadar 


lala  ritafar  a-lib  iba 
iBTaadplan  of  tba  eooatiT  to  praool 
iiatanh,  darabp  naooreea,  and  acd 
malala  Mafia  kBowtadc>lbrlba  paopt 
IClBoaa  of  Boaar  »•  now  ^taat  «a  b 
noC^Mioaa«(  an  Uad^oai 
aad  anraji^  IniUnipi,  i 
tiaa,  ud  pabHtMloM  laada  M  i 
gmt  eeK,  aad  vUA  an  vilboat 
vrnaat  «(  aBwirj  vbieh  akiaU 
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llw  ak'  tMHD  of  aaj  Kkmtillo  nnilcr- 

How  tbe  fnmMiM  i^ateiB  of  oOoiaJ 
•deoce  M  WaahiogtoD,  wbieb  aot«Ri- 
in«ut  neiUier  callod  for  nor  la  ooinpe- 
t«at  to  iBp«rvi>o,  liu  grtdiulljr  groim 
up  nader  ouUiiI«  mAnigMDeot,  ia  Mtllj 
expUoed.     Alllaaoe  with  poKiit*  bs* 
bo«o  Ttrj  Mdnlonilj  uii]  vkillfully  col- 
tinud  hj  oai  lewllag  Klentlflo  men. 
Tbo  moM  (leeUlra  step  in  this  direction 
was  takoo  a  kie  jtan  ago,  in  tho  or- 
gOBiMlion  of  tli«  Katioiul  A«ad«iiiT  of 
SoleDoea,  an  {lutitotluD  copied  after  an 
old  Frooch  mo(I«l.    Throaffti  Ita  act  of 
Inoorporation  a  limited  and  adeot  nam- 
ber  of  men  becnoio  loionli  Ho  leader*  bjr 
national  aiithoriaitJou.    It  woa  n  apo- 
oloaa  and  ioelmiatlug  pntjeet,  offering 
ItMlf  u  a  kind  of  barMv  of  advice 
to  Oongreea  on  all  aciontlflo  mstlcra. 
XIocuj  waa  not  •olioitud:  ibo  mthhU 
were  to  sotto  tbe  atate  for  ootliiuK. 
It  was  to  be  a  WonhinKton  inatltutton, 
pMfad  to  livid  niMtiiigi  ut  tbo  capital 
pemaaeotlr.    Tlie  beadqaartera  of  tbe 
Ooaat  SDnvjr  wore  alr«adx  establlahed 
tlun.    The  QnitiMl  Statee  GoT«niEn«nt 
bad  aeeepted  the  maffnifloent  beqacat 
of  Svitliaon,  Kod  cetuMUIied  a  national 
InetltDlioD  "  for  the  iucrease  aud  diffu- 
iloa  of  knowlodK«  amon);  meo  " ;  and 
the  newly  iattitDted  Aoadomjr  of  8ci- 
enoea  bMame  tbe  agt-oej  for  conibiuiug 
tbe  olemeata  to  aecnre  tbe  extension  of 
QereenmcDt  patronage  to  all  kind*  ot 
eoleatJflo  B&dertakln)r«.    Tlie  tendencjr 
to  oantraUxation  and  tbo  cnlnrKonieDt 
of  Oenmmont  power*,  aft>.'r  tbo  war, 
gTMtly  fitvor«d  ilio  accomijllftbtuent  of 
the  work.   The  great  eit«Diriona  of  8tal« 
cdacatlon  nUu  favored  it    A  aplendid 
national  nni'crMtr,  with  a  twenty- mill- 
ion cJtdowmoQt  liy  Ibd  Gtmoral  Govern- 
ment, was  Hlr«nuciuslr  utvo«at«i1.     Kt- 
efTlfalltg  wa«  thn»  prnpitlona  to  the  mnl- 
tiplloetion  aocl  t^oniHiliilntion  of  ei^leniifle 
depanmeDis,  and  to  tbe  general  pUn  of 
emplojinfc  ecientifie  ni«n  to  CArry  on 
th^  inqniriee  at  tbe  eip«n*e  of  the  Mate, 
aed  under  tbe  dIr««tlon  of  Qoveniinent. 


For  man;  and  urgent 
bold  tliat  onr  ovevgrown 
iKicDno  onfcht  to  be  amated  and  re- 
treoobed.    That  adroiniatratlve  offioera 
nm  bad  Ju'l^ee  of  it  is  one  of  them. 
Bnt,  even  if   thi*  wmv    not    to,  tbo 
policy  would  atlll  be  thorou^Ij  otjeo> 
tionairie.    Tbe  proaiotlot)  of  acienet  l« 
not  an  oijeet  for  wliieb  Ooremtnent 
•lifta.    Tbe  dvll  aaUiority  boa  ita  )«• 
gittmate  dotlo*,  and  can  only  pcrfonn 
theni  by  being  ModnoJ  to  then.    It  is 
tbe  biuineai  of  Government  to  m^ataln 
tbe  ordor  of  aodetj  and  tbo  riglita  and 
llbertlca  of  Individual  citljccna  by  tbe 
eeUbliabmoot  and  eoibreenient  of  wiae 
laws;  and  theaolo  ooadition  oo  which 
this  oan  be  aeoompllabed  la  that  the  Inw- 
makem  and  law-cierntora  aboil  Allow 
notliing  to  Interforo  witli  tlii*  atipreme 
doty.    By  attetnptlng  to  do  everything 
cUo  thia  m  neglected,  and  tbe  moltlpU* 
cation  of  goremment  fnnclion*  onda  ia 
tbo  dofost  of  tbe  ot^ecta  fbr  which  Oot- 
emnient  exlata.    We  do  not  aay  that 
GoTernrncDl  dpnlce  the  rlgbta  of  for* 
engn  nnthoni  and  leave*  them  ft  pr^ 
to  American  plundctwa  beoaitM  it  haa 
ftone  into  tbo  pramottoa  of  edenoe; 
but  vii>  do  My  that  ita  abmrption  in 
liisin^M  intoreats  and  entergiriaea  baa 
di-ndi-ncd  ita  moral  lenae  au  that  it  hai 
little  coro  abiiut  a  groaa  delinqnenoy 
which  h  a  B(^andal  to  the  Ajnerioaa  nan* 
thronfriiont  the  world.  Joatioe  between 
man  and  man,  tbe  firat  eotulition  of  all 
•onnd  prosperity  in  oommnnitlea,  con 
only  bo  enforced  by  tho  civil  authority: 
but  acienoe  can  be  advanocd  by  private 
enterpriae,  individual  iuterMi  aiul  effort, 
nod  volantaryaaaoclallon,be<terthanbjr 
state  regulation,  and  there  it  ia  better 
that  the  GoverniDuDt  ihould  iMve  it. 
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J 


848 


THE  POPULAR  SCIENCE  MONTHLY. 


»  W^gn " :  "TIm  ArguBtnt  leiiiiM  ?■«• 
UellT*  Tuta"(  "SockOesr";  "TlmrT 
ud  PnolkB  «[  EkctlaiMv''  Fon*  I  awl  II  i 
-Ffoddentkl  BloMiotM  and  CMUetrU* 
Bebm";  ud  "Ov  CoUcsm  btfora  tkc 
Cemttf."  TbcM  an  ■&  "topici  at  the 
ItaM,"  iltilln  viifc  qucidou  nM  cvljr  o( 
gT«U  pnblki  noiiiMit,  bat  «Ui&  an  balDg 
uukIi  agluud  ta  mao;  ttuancM.  Tho  vd- 
Qine  U  llictrfof*  llta^  Im  It*  ■ppoartoM, 
and,  mort  Uian  tUi,  It  U  tha  Und  of  bode 
•Iwt  it  gTMtljr  Mcdod.  Ib  nadlMg  It,  *>c 
haTS  booD  DMch  rdnpreaaed  with  tbe  an- 
tlrar'a  i««  abiltt^  in  fawdUng  cooDotoic*] 
asd  (odal  qaa«ilaa«.  A  cleir,  loglml,  lad«- 
INVdcnt  iliinker ;  •  aoatnil  tbcotbt,  bccaoaa 
ho  alcsji  dcfcn  to  facts;  •  pnMltad  Taan, 
tMcauM  be  uwU  in  a>tabtlib«l  principles  • 
and  wllliil  a  TigorMH,  pointed,  and  attratt- 
tra  wtHar,  PraftWOT  Suiann'  U  tbe  «*b  I« 
do  «BiD«iaIf  Tklutlila  «Drk  in  «duMttag 
Ibopnblio  Mind'on  Bubj«otto(  etonundcal 
and  aodal  adtac«.  And  aocmd  twcbcn 
mpm  tbnc  Mbitvla  an  dodo  too  numnwu. 
Tha  pnpagaun  at  emr,  in  numbctltM 
fomu,  bare  tbe  field.  Romp  arc  mirlcd  bj 
haU-faioitlcidce,  toma  prejudicial  Xiy  p&rij 
faeliBf,actDe  pcnMtod  sck)  blindin]  bj  self- 
l&t«T««i,  MiM  taMinatnl  bf  (i>«dou»  bob- 
bl«a,  to  that  the  pr«M  tMsni  with  tnagauna 
aitielMv  pamphlcU,  and  booke,  not  caluu- 
laied,  to  Mf  Ibo  Imii,  Io  ftmifiithen  adtti- 
tiHo  oone*ptl«a*,  or  to  bring  mts  Into  tha 
•frwmont «(  rMfon  on  tha  T«rio«a  lopin 
of  publia  and  Mdal  eonennk  Ferhapa  the 
i>«raiof  Hi«ib«tlho«0«clo(all  tbi*ehaoa 
«f  ofiiulOD  ia  to  uiul«nniaa  conitdanM  ia 
prineiplos  and  all  bFJIgf  in  lh«  poailtdUt;  of 
anjthiag  lUo  TSlid  sad  truttirorthj  *odsl 
and  pulitiosl  HiduncA  In  tlie  pitMiit  *tal« 
ol  tblnjp,  wlicrc  pvi  pi^cunlor;  iatcrnu 
are  InTolrd,  llio  tdnplation  U>  TsTor  tbii 
Tiew  b  ■iruan;.  Ko  Mrrlee,  therctOi^  la 
moro  Impnrtttiit  to  tlio  OomTnunlt?  Ifaui  to 
4tHp  airay  1^  multituillDnui  fnTI«cio«  In 
ohicli  ttiMo  tub}(<ct«  arc  intolKd.  aiid  to 
•hov  ilmi  then  arc  de&r,  oomprchentiTCi 
and  (fitid  prindplM  governing  aodal  and 
pcilitioiil  (ili'-n^ipna  which  mutt  be  roMg- 
niwd  onJ  Iru'ti^d  Iwforo  »<*l*tj  nn  realize 
niiytiiinf;  lilm  pitnnnnrnt  pmxppriir-  Tlii* 
is  th?  Iiind  of  nork  which  Prof«uu>r  Sunnier 
la  ttnlMDti;  iliied  lo  sccomplUh,  and  v« 
ooTdlallf  widmme  hi*  prtvoat  «ork,  m  «« 


haitt  wJcflMj  an  Vim  prvrlou  bM 
oania  U  lirfaifi  out  and  pap«Ud»a 
«hM  It  b  of  tbo  Btnwat  bvbwU  Ik 
diiarM  ihoiihl  mdentaad  and 
Wo  can  bar*  (Ito  bo  iMlkntioa  td  tl 
Irinai  aipvndad  bi  ihu  varied  d 
of  ihp  worfc,  and  matt  ba  oonunt  M 
<sp«ciailf  apOB  our  ronag  mao,  (bat 
tba  kind  of  book  to  ba  thocat^jh^  a 
ntll  ka  eonlonu  ara  uihnlUied  ■ 
daead  to  an  aKabllsIied  poStiosI  aad 
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tut  ItKntoKara  m  IIhtjivt;  A  Ga 
TBI  HMMoacenMi.  iKruRiosni 
VminABU  SiTa0**!ii-u.  Froa  ih 
man  of  Dr.  JcLins  Wiuiun  Bo 
Trsndiicd  and  ciUIkI  b^  Hr*. 
Hnnr,  aaikteJ  b;  R.  B.  Waus 
Bomob;  a  I.  Ofeidao4  0i>.  f^ 
>ilb  Thirwni  PlatM.    Prkc,  Is. 

AooMucra  to  tko  inuialaior,  tfait  U 
ootupha  a  ttald  sbnort  <aiii*lr  to  iM 
lite  boiankal  Hiemtui*  both  of  G«i 
snd  now  of  tbe  BngUaiutptahlag 
•nd  It  la  t>obIbbcd  <rlth  tha  hop*  d 
lofi  3cnrc  wfll  be  to  adtnaUla  h  lUi « 
laTMilgatiMM  Into  the  decpw 
pbai-lifc.    Tbc  (tmdjr  of  tW 

the  «ub}n;l  diow*  lb*t  tb««* 

for  Amoricna  botanlMa,  fof 
almost  cidndrdjr  Invdva  Iha 
man  rocacdi,  wUlo  s  fo* 
oriein,  fewer  atill  o(  EDgtliiii,snd  nan* 
cmt  of  American.  HiaAr*!  putponi 
vork  is  to  giddc  (ludcnts  la  all  tba 
quiflot  relating  to  the  pliyil«sl  ptodl 
ccll-hfc  im  plant*  vhldi  taxj  b«  ooitt 
ondcr  ibc  mici09COp«,  b7  uran*  of  « 
csl  and  other  reaetknw.  tflilb'  It  dos 
the  iDsianiioal  eonatltuilon  of  tba  M 
of  plant  •  tinoe,  ha  bqniilra  tdaia 
mora  to  phjviologlcal  and  bfaloyM 
oMMs  thsn  to  nattcn  p«rd/  aaai 
and  biinoIogiM].  Tbe  part  of  Dr. 
Ward  In  Iho  preparation  of  the  woilt 
*UM  In  the  rerioioa  of  tbe  t«o  di 
■Uch  dfol  with  iIiB  mkrcaeopa  and 
CCMoHm:  and  in  these  oouAdetaUod 
hsTc  ben  tnadp,  a*  la  profter  ha  a 
Iho  kind  Intendrd  for  Anwikaa  t 
lb«  omiiiloa  of  {UnHnilona  and  4 
Iton*  t»  the  Oantbental  at^Flo,  «lddt  I 
paratlTolT  anus«j  and  UBa*a!Iabl«  b« 
tbe  lubitlluilon  of  Anerloan  (cfM 


i 

'  an  o{  1 


^^Bnr  latradnoed  bjr  ibe  Anwriaa  «dll> 
^KritMagalifatd  b;  pisin  (n>ognfiM(«l 

w 

^n  TaxiTHtxT  or  OriD*  ■  Amirrwtt.  Bt 
J.  R  MirrtKCT,  M.  D.  Kc«  Yoft :  0. 
P.  I'DUum'i  Souii.  rp.  iU.  Pmi:,  00 
ecnUi. 

TiuB  •rofk  euhadlM  ibo  ralwUnco  of  ft 
r  reri  >l  Ib«  Um  iDMtlBg  of  the  An«ri- 
JUoociatiOD  tor  Ihc  Cure  «f  Incbriuo, 
-dcttUd  iIm  ftsUior'*  ifmlkl  method  of 
•Ucb  Im  bM  mcctaifiillf  pia«- 
•annl  y*u*.    Tb«  author  nuiia- 
that  opiuM-iiddicliuQ  U  ■  dUcue,  k1- 
a  Tk(v  wkl  AmIiI  b«  UwLUd  u  a  dU- 
Ba  mItUm  agaioit  brvoUim  off  the 
abni|>tlj,  ■Wlo  b«  find*  tha  Mher 
mtdiod  of  li«a»iiaiii,  bf  irwluat 
of  0»  o^M  Bith  tonlca,  Inccm- 
illf  *lo«.    Bit  o«B  UMthod  )•  ft  iiin&n 
the  HV  •xiriiD**,  and  l>  bucd  oa 
<(  ecHala  rtmodial  r««oarccii  u 
•bnonBaJ  nA«i  Mulbilitj ;  and  bo 
liir  it  the  adnMagoa  of  niliiiiuiiiD 
U  tcvaUMat  aad  niBilmius  (rcc- 
tram  pain. 

Vnu)  or  Dmuo:  A  Book  op  Pu- 
EVscnrt  Mbhicisk.    BjBttiix>itu  Wxxa 
■jtM<MX,)I.D.    rt>IUdrlp)iU:II<ui7 
LC.  I^a'a  Sod  4  Co.     fp.  T87. 

I^Tm  author  haa  written  tbU  ««rit,  bo 

■  ihuc  lucmbcr*  of  tko  latclligcnt 

I  |iubl!c  ulia,   wltbout   dMltlng  to 

Era  t^  proclncE  of  iho  pb;>idiut 

on,  or  lo  dabblo  in  tlic  icli^itM 

Mt  of  modlcal  IrmtuiRnl  of  diccuir, 

to  know  ilie  leading  facts  about  (lie 

lot  thofaanui  tamilr,  their  causea 

pramlloo.    Anf  one,  tiicrcforp,  who 

I  thia  book  villi  (lie  cipeclatioii  of  fiiiJ- 

^lii  H  rtodpu  and  nasumta  wil)  not  huvo 

«l  ciptdallos  fnUUIod,  and  will  diawrcr 

I  (o  no  mnodiM  cmpt  luch  m  ara 

ntico  in  chancier."     Tb«  old 

.  terms  ars  km<1  bi  profcrMim  t« 

now;   tkat  clouldcaitaa  of  dl*Ma««  Is 

abicfa  tiM  doimnded  frum  tlio 

I  adwUn  In  medical  ackncc  aod  ari,aad 

I  to  beat  know  lo  llio  jxuplo  at  larxo. 

\  ibe  nlatlvo  nluo  of  coimtlTO  and  pro- 

I  tanllcine,  lb*  latw*  "  b  not  a  kIoxq, 

JlU  not  an  ait  Mparalod  Doccaurilr  or  prop- 

fj  tnm  aO'CaUiiI  curathv  Bcdldn*.    On 

Tot.  inn.— a* 
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tbe  ewMrr,  Um  aKidr  u(  euro  and  pnrm- 
tiOR  IMOMfd  v«U  logi>th«r,  and  b«  i»  Iho 
MMt  )M«(«cl  laDliarlaD,  and  ho  li  tbe  bom 
BceompUahad  and  umIuI  ph/aldan,  «ho 
know*  mnat  bolb  of  the  prt-Tcutloo  of  «U«- 
•aa*  and  of  the  nntun)  ami  troatotcitt  oi 
dUraio ;  lin  wbo  know*,  IB  fact,  tha  bofoio 
and  the  afier  of  cuk  Mriking  phenomenon 
of  dlM*w  ihU  te  prcamlod  fur  hU  obnana- 
tiou."  Th«  InTMtiKBtlan  ot  the  aubjoct  i* 
dlrcet«d  tothe  trMiogoIillHucifniiiiihdi 
actual  NpttMMatloa,  ai  the;  oilat  before 
Di,  in  their  tulcral  prt^rrva  after  ibelf  blitli, 
back  lo  Ibclr  origin,  and,  aa  tar  aa  i*  pr«o- 
llcabic,  to  Wick  the  oondltlolu  out  ot  wbleh 
Ihn;  aprlnf;;  and,  fkirther,  to  inrcatlgate  Ibc 
cnadlilona,  lo  (oo  how  far  tbcf  arc  mnor. 
able  and  bow  far  the;  arc  aioldsble. 

Thi  Wijtniiir.i,  a«  1  1*Ri><s  Jfornt.  By 
AUKKii  K.  WoLrr,  If.  G.  N'rw  Yoik: 
John  Wiley  *  Soni.    Pp.  IM.    Vtv», 

Tasaa  nuqr  hara  bo«n  a  time  *bca 
vladmlUt  war*  «oiiiiider*it  antii|aa(«d  and 
ot  00  further  uac^  but  It  li  ao  do  kmsor. 
Tbcao  almpic  and  cconiimical  aooroa  of 
power  aro  quite  guncrallj  omplofcd  In  aU 
parii  of  our  coimtry,  and  their  mo  to  ia- 
creulug,  and,  necording  to  Ur.  Wolff,  It  l« 
now  greater  than  ai  oaf  other  period  In  the 
history  of  the  world.  "  To  place  the  dui>- 
ber  of  wiudmiUa  at  w«rk  in  Amoiica,"  he 
njr*,  "at  acretal  hundred  thoiuatid  ii  to 
kIt*  an  NtiniHi*  whkb  thoM  who  hare  been 
lalftaaiol  in  thi)  dcpattmcnt  of  cn^nMifag, 
and  who  b«Te  Irnrvlcij  along  the  main  rail- 
road Una*  el  iho  (uualrT.  muat  prooouDcv 
u  low."  And  wo  an.<  further  iafonood  that 
in  Bomc  ainglo  dllea  o(  the  Union  oTcr  6tc 
tbouaaod  windmtll*  nri<  iiunii  rartiir*<d.  on 
■n  nierage,  each  joar.  Kor  ilinao  klndii  of 
wa>k  la  which  the  pownr  ia  not  mi)ulr«d  lo  be 
constant,  but  can  be  tnlieQ  irheii  it  oomM^ 
imch  at  pumt^ug  and  nloriug  w«t«r,  teuh 
prMaiof;  and  atoiing  air,  and  drivinii;  ijaM- 
mo-maehinei  to  charge  electrical  acmmu. 
laton— no  madinca  no  b«  cheaper  Ibaa 
whitelllf,  and  thc<r  arc  effideat  enough. 
Amtiriean  Banufaetureni  have  made  great 
bnprofemonta  tn  the  maehimv.  end  iImit 
pMUmi  arv  proDounctit  mueh  tst(<r  ihsB 
Iho  Eon)p«an  paltomN  and  deelinal  to  m- 
ponwd*  Uwin.  Ilr,  Wolfl*!  titaHaa  to  pn» 
ileal  and  a  little  litmrr,  Ur  it  g;lToa  a  terr 
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dupUr  on  tbo  -  Barlj  DicUfj 
•rmadnllU.-  Un  i)>«  pnetiod  aad  mo. 
w— ImI  «Ue  h  Imi  DhapUn  on  "  Wind,  ti* 
T«Mlf  Md  I'nfBure'i  "Tlio  Inpsliesl 
WMMWUmUI.BU.l«";  •' BxperioMou 
m  WlMMIb  "  I  ■*  Tbt  Cap^i;  u>d  Bom- 
OMj  of  ilw  VrbimUl "  I  Mid  -  L'Mful  D«a 
!■  CbMMlm  vitb  WimlBill  PwdM"; 
wlili  ttill  HO0«iU  ot  lb«  nriooi  Enropow 
•mI  Amvkui  awehlaii. 

rKwumfOi  «r  lu  Cnnv  Statb  Ni- 

mwu  ICduvm.    IM4.    WuUnston: 

OavanuMM  rrtulag^HBoti    V^  Ml, 

■rlih  Two  PUM. 

nui  U  the  wr«nU  tcIiuiii)  «f  ibc  kHgi 
cTpipcn  MUUbb«d  la  ISTt,  ohidi  tiie  In. 
rtUatloBpablUiMrcgulMtfia  "ugnaMn*," 
u  alxtaM  pagM  ■>«  McainnUM  rrom  Uow 
to  dnw,  In  order  M  pr(wnt  llw  matlfr  u 
Mflf  M  poniUe  (0  tk«  publia.  Ai(h«<<id 
of  tbc  fMr  ibe  ohMtt  in)  gitfaoml  up  huI 
MobodM  Is  >  ToluBir,  Tbf  aniolM  in  (bii 
HfiM  onukU  Cnl,  uf  p«p«r«  publiahed  by 
ilw  adcntUk  corps  of  (he  N4iloi»l  HuMtm : 
urf,  •emwl,  «f  mUoeMing  Tut*  ■nil  ntot^ 
nada  (roa  the  carmpoNdMW  of  lb«  Smllb- 
I  iMliiutioa. 


LocAt  IxSTTrmAKi  o*  Mjkanom.  Bv 
Uwi*  W.  Wii.ira.li,  Pt  D.  Bolthnoni: 
N.  Uwraf.     Tp.  ISU.    rrioe,  fl. 

Thh  irark  U  ■  triple  pmmbcr  of  th«  w- 
rita  of  *■  J«liiw  Uopkiiu  Ciurenilj  Blud. 
lea  ta  niaiorioal  and  ruliiEcal  Scitaofc"  It 
pNMAta  a  eaniiil  rericw  ot  the  muth  ot 
growth  of  tbe  tnMbutiiou  ot  (he  Oommon- 
ir«a)lh  hi  qontioD,  Including  tho  orguilia- 
UoM  of  (be  land  ■ratoia :  Ihs  oontdtuiton 
BMd  fiUMtiaaa  ot  the  hundred ;  (he  fonoa- 
Uoo  of  tbe  oouMj ;  «lih  ilit-  hi»c<r7  of  ilio 
b<^Btn*«  of  cifh,  uid  ibc  mr>re  tardj 
grawth  of  tho  (own*.  In  ihr  Iu(  (Mtion 
*•  moM  (b*  iM«r**ilB);  and  migscidn  ob- 
■vrratioa,  whli-h  wc  quou.  ihu  "tio  »tudcn( 
of  aodec^  can  hoT*  ntoticd  iho  npcrKUont 
ot  (be  Ttlal  praraWMof  Jio  nodal  orEinuni 
and  fallrd  (a  nodoi  tbe  oomploi  (croKih  of 
eortain  tiwlihiriona,  and  the  corKapondinf! 
dtoay  in  anihotil;  of  offle««  aoodaied  with 
Ihab  dmlapmoDt.  The  brooding,  in  •»■ 
e(M)r,  ot  Ibe  ffdril  of  domoor*^  ba*  Uodad 
l«  doTttop  (be  iMtitBlion,  to  mulliplr  \v 
orpuM,  to  Mtvntnhcn  It*  wrmbfr*,  and  foa- 
(tt  \tt  pncnl  p««t)i.  but  at  (bo  name  (boc 


lime  baa  bMM  a  enrrevpondlac 
«rth«fariiiBctioaotiU 
oer,  and  a  dUtnneti  of  bli 
man;  aincUUifc  WbM  w« 
UMiafaig  of  fotria  puiftm, 
tldahn,  "The  fatlMn,  » 
and  tho  [striarcba,  do  tb<7  IfTci 
Quit*  often  (be  Mit*  bate  bcccnf 
creigna,  and  the  aovntign  baa  bM 
(o  a  iubifOi.  Cbold  great  Aogifl 
•eon  tbo  baae  uaw  to  ■hicb  tbe 
p«f«r '  had  bem  put  bj  batbariaw, 
wonU  hare  died  «tthiB  Urn.* 
woBJd  KOQgnlae  fn  (be  momM 
or  In  (he  diattaiaer  of  bouiMwW. 
IS  or  (ba  oonvtaUo  «f  the  pnod 
cooH  r  OouM  the  roice  of  pr«f& 
told  Cbarka  Uartel,  wbo  raM  ihi 
Ibc  FintdE*^  tiiit  lui  tHIi?  of  n>«)or 
irouU  devoend  to  adnialebaton 
Tillage*,  be  would  ha* a  bad  auMll 
•one  for  aioraEdng  upem  tb«  daed 
man  grMQw**." 

Room  «r  mi  OruAniNtt  or  n 
Sratw  l4n-ft>viiM  RanoL 
Vcar  mdiag  Juna  80.  tCM.  ^ 
ton:  OotctsmcBt  FriatbfrOI 
4:*. 

Fm  atatloM  worv  added  di 
7c«tT,  and  (be  number  ot  ■laikni  a 
wai  301.  KH  th«a^  Ml  were  en  \ 
tie,  ST  on  the  lake*.  »«t«i  oa  tb 
and  •xtx  at  the  Fall*  ot  Uw  OUo. 
number  o(  dUaateea  rejioned  wal 
dangering  (lO.COi.lMO  ot  pr«f«rq 
tivot  ot  1,4SI  penMna.  Uf  the  p 
but  Iwtnty  wore  Mved,  and  orf] 
6S6  ot  tbe  property  waa  kut.  Tl 
«r  Te«atb  toullj  loal  naa  Ot.  V 
baa  o»«pOTatnl  tn  tcicnliSc  nox 
aiuiting  InrMtipiiaiu  In  narin 
and  Iij  Mllecthiii;  "  ringJ^waJl 
Kinlnition  b;  Proteisor  IL  C  M 
cnnclvdlng  Matcnent  la  the 
port.  Mgardiag  (he  ebatnett*  ot 
IcL''*  nun.  I*  Ten  taggwdtTO.  Il 
tclt  ibat  •cldom  In  t)i«  btftory 
Dtiloiu  ha«  a  body  of  Bra  beta 


> Hot  odr  dM  tb*  "MitpMNrel 
mA    (pporatlaa   Iha    nap#r«r  ot 
mUc  wllk  a  nilfivi  a(  lb*  Bnclbb  1 
pcWUrr  o'  MarjrUad.  bui  iIm  •  KlBf 
mu  rnMMnl  fat  [r'|[  Mmllaa  aa  a- 
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M)  opal  tn  qiulifioUioo  for  Ui«  Btora  tuki 
Ml  dim.  aril  >o  fplooilkJ  in  lUclr  ■Itlvieiic)'. 
Thai  lb«j  a»  liar*  *uch  •  clitnu^rr  miI- 
lectl'vlf  it  cImtIj  aUrlbnubta  tn  their  hav- 
ing b«cti  mUoiMI  far  (b«lr  jimU  miIcI;  od 
ptvlsMiMal  end  niont  Kroundii,  nltlinul 
tlw  dl||b(««(  tvlnttuM  to  llidr  polittoL  Tbe 
•MicUal  paqvuu)  of  tliB  offlMM  fn  «hug« 
hM  ovw  bMU  14  «buia  tor  atatlott  duly  the 
•blsA  tad  lrtiHl«it  nurfmon.  Preiiona  re- 
port* of  tlio  Servtoe  Iutc  niBdc  appArcnt 
hon  illflkah  it  wu,  tor  fc*n,  M  llioit  Ulc 
fbotoo  of  thcio  aptnti  to  iho  (latplc  Ictu  of 
thttr  abitlEj  and  (ruiKraMhliuM,  and  how 
graU  and  ahMhiM  a  twlpln  ihli  rtKuil  bM 
tMBm  lb*  atatula  of  tSSS,  ptrcmplorllf  ct- 
OSDpUng  tlio  raloocloa  fconi  pollllcal  lnflo- 
oneaa.  It  am  be  tateij  Mid  thai  Id  n« 
Joitanuc  ham  thtwitriminenM  ottbat  alat- 
irta  boon  durogardtd,  ciclwr  In  aplrlt  or  Ict- 

PouonKuw  (iBSa  TO  litt).    ToMhcr 
rlth  (1uai)oloKl>!i1  TabUi  aad  ■  Library 

Chcf^-UlL    K;  IlENRTClKimOTOII  BOL- 

to*.  Waxliinjttan  ;  Piililiilml  by  Ifae 
BailUiWMuan  tnithutioit.  Pp.  T;S. 
Tm  OHH  of  periodical  liUrstur*  hu  be- 
oomo  MopMdoM ;  auil  Ui«  real  importance 
it  baa  aUalMd  ia  hardly  1«m  Krtkiafc  tbaa 
k«  nagatiade.  11i«  litoriiiirf  In  amie  de- 
pwtaBoiU  ambodied  in  pcriiHiioHlf  Tim  noar. 
lyoTBrtakan  InTaluo  ibat  Htiii-h  tian  beon 
•olliK4cd  ia  boakx,  and  In  Uio  prccnni  rourw 
a«d  lendvuvies  of  publicalkin  bid*  fair,  b«> 
fvre  loof^  (o  pau  It  la  Mine*,  oapccially, 
ia  ttMt  wUob  la  CMiiprvhanilKd  In  porloilical 
pnblteaUaaa  indiapcawabl*  to  tbc  Invcall- 
ptor  ■ko  woabl  Bktlio  raal  pm)ir«n.  A 
hxffi  proporlion  of  iho  tipcclinanu  of  tli« 
pan  aad  of  ihi^  d«lall*  of  tonitla  ailalncd 
oui  aol  b*  Rircn  is  boolu,  but  miiK  alny* 
b«  aoagbl  far  Id  tbo  pcrlodlcala  in  which 
Ifae  Koonb  irat  appcand.  A  perfect  Index 
to  tlila  UWntuK  vnuld  lead  tha  inquirer 
dinolly  t«  every  MpcHmfot ;  bnt  ni«h  an 
iaOtt  «■  hardly  ba  bopod  for  at  prewnt, 
Mwl  •oal.t  b*  of  iiMoanrnlmt  b«1b.  if  ll  ox- 
i««L  WV  mum  ukn  It  >n  parti.  In  Oi't 
»D*k  Vr<>ti.-'Mt  Dallmi  ha«  ^fm  a  rury  im. 
portui  part— a  Uii  of  NnMllfic  paiodkalu, 
■IphahMkalty  airancM,  -lib  tbe  oroaa-rvf- 
cr«nC(S  ao  MocMdiy  In  aTpry  work  uf  the 
I :  cinaalltcd  anMrdlsg  lo  tlic 


nbjvM ;  ailb  a  ahronologicol  (able  abov- 
ine  ili«  dale  wben  each  polume  of  each 
purkidioi]  wa«  piiblUhi^d  ;  and  aa  alpba- 
bittival  indvi  lu  (hat :  and  a  partiui  \i»ti— 
t  OOinplMt  a«  >l  could  b«  made  foe  (he 
Itntt  Imiw— «f  tbe  librarit'*  iu  tbu  I'oitcd 
8u(M  and  Oaoada  «li«n>  l)i«  mtmvI  p«ri. 
odlcaJ*  may  b«  found.  Tbia  calaloipu  and 
tho  -OataloKua  of  8ei«ntific  Sfriab,"  pub> 
Uidiod  by  llr.  &cudd«r  tn  ISTV,  aunplamani 
ODD  another.  Mr,  Scoddcr'a  cUalogoa  Ib- 
diidc*  the  irannullonl  of  liamcd  aodotlM 
in  Ibo  natural,  pbjiilntl,  and  nnuhcmatlcal 
idiencn,  and  technical  jnumnla  only  to  a 
liiidlcd  citent ;  tho  jirtacnt  work  ia  conflnod 
lo  adontllo  and  teclink^  "poiiadlcaia" 
piropor,  cxcludlni;  nedcly  proeccdinga  and 
tmiuactioita,  but  lacludiag  pcrJodiMli  dc- 
Totcd  to  tho  "  appUcaiioDi "  of  adenee. 
Mfdkioe  ha«  been  cicludnt,  but  aoaloniy. 
pbyciology,  and  TOtcrloary  acivncr,  being 
n'lalvd  to  ao&logy,  bai%  been  ■duiiit«d.  Of 
lh«  oatf^iy  of  inoludiri  itubiwtB,  it  oon- 
laina  Iha  prindptal  ladtprndpul  p«riodIcall 
of  all  brandiea  publisbcd  in  nil  counlriu, 
ttiiBi  tlio  rito  cf  the  litrtsiura  ia  qnntion 
to  tbe  daw  at  Hie  ynr  168?.  The  «9brt 
has  bMO  madti  to  si'e  full  litlu  and  name* 
of  tiium.  In  Mnit!  debatable  eaHn  title* 
hare  I>r«nadi»ittvd,on  tlio  ground,  aaenuo- 
dated  by  llurbold,  tliat  "  In  a  bibtiociaphy 
It  b  much  licilcr  thai  a  b<K'k  aliould  be 
found  which  U  not  luuKbt,  thim  that  one 
■hoiild  bo  touitht  for  and  not  fouiul-"  Tlie 
cniM.icfcr<-n«-J  arc  from  tho  lalcr  %o  tho 
Grit  title  of  a  ppijodicsl  «blch  has  inffortd 
changci  ia  tiUc ;  from  abort  iltld  In  com- 
mon uae  to  the  aocuraCc  dctifnititnu ;  (torn 
the  names  of  the  principal  cdltora  (o  the 
}ounialH  conduMed  by  then ;  aad,  In  llio 
MK  nf  utmnoinltal  publicilionfi,  from  the 
placea  in  wliii-li  the  ol)»«Tatori»«  are  akii- 
atol  lo  (be  title*  of  (he  periodical*  Iwood 
tberrfrom.  The  Uhtafy  chetkBat  hai  been 
ppppaivd  f™m  ibn  dnla  afforded  in  tbe  an- 
tvm  to  circular*  >hich  rcre  >cnt  oat  lo 
(HO  himdrod  llbrarlei,  of  which  odd  hundred 
and  twfnty  librarian*  te*pond4<d.  Tbe  mate- 
rial tor  the  work  wai  gaiheied  from  all  aeall- 
■blo  blbllofcraphlee,  porannal  exaniination 
of  the  ahelvM  tod  tbe  ealaJopiM  of  aaay 
librariM  to  (he  United  Sulea,  aa  irett  aa  «r 
important  libruici  b  RngUnd,  France,  and 
Oenntny,  and  f reen  lbs  aiuwort  to  dKUlar* 
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loteraMlng  obapur  >-■ 
of  mntoilb."    Ou  v.. 
MmtokliUcbhM  .1 
V«k>clir  tnd  Ftmht. 
WfadMWIwfanUMii 
w  Whidrilk  " ;  -  I 
amy  of  the  WMbIII 
i»  CbanMtioa  Willi 

TM4I1I.    Mirti  I 

OoTrmmcui    V 
«ilhT<roPjl. 

Tua  1*  the  •" 
«f  pap«n  etUliK'i 
■titatlMipublU!. 
u  vtitecD  |M|^* 
10  tiiu«,  In  ontf-i 
uri;  w  (mmCi!>   ' 
o(  the  je*f  ih> 
OMbotKed  In  ■•  • ' 

KriCi  tOMitt,  '  < 
ifcrMfenllAnni  , 

••d,  •ecmiiL  -' 
nad«Ir<.>'i> 

«^U  luiiittiJ 


■•«>U  uwlw  rf  fWBdar 

•«*,  *ad •hhw^btiw  .aaM M* 
•rfk^MMlr  MKBW  Mara  t 

-  '•«>  Ite  •<«»  aUifiyJci 
J»T»  <^  I^ot  wd  Maka,  m 

- .  u  liM  Ui  |wt  lliMt7 
-^  M  •«  Oii^  « lh*l  Ut     , 

>««^Miw*.  *1tb(nit  •  t«lr 
--MS-"    ^-  BoeipM  lixi  |itva 
-inaqne  lUkd  «afagiag  atoijol 

I  *«  ocrtelnljr  on*  of  Iheii 
I T*  in  llie  blAwy  «t 


rnoTinn    w    Bcgou.    Cumpi 
Jon   CRodKBit    BMMr*.     Edin 
OIlTW   ft    B071I;    UmiimIi 
Brolben,     Pp.  I7A. 

»•.  6w>wK  fellow*  op  bl>  Nriiv 
(osiliUm  of  ibo  furMU  uid  «( (ttMiiy 
wmrml  ogourtai  of  Earope  «{ik , 
ifc;  loihiHrj  wd  det<oU<m  lo  the 
n(4cilMi>(  tb«  BUM  plKM  of  th« 
Tlra  prawni  vohinM  It  llhe  Dm  oih 
tba  Mrta  vliieh  we  Imn  tMlMd  la 
■Dd  Mflo.  It  |;)TM  aiMtmte  of  llw 
I  trie*  md  peapl«B,u)dU>tlrlilflUrrMl 
ft  h  coemewd  «Ub  tanmxj,  uid  d« 
inroraMtkn  0MiMfiita«  Um  rnMoie 
lur,  ukd  can  of  Um  foTMta. 

lUoNno-  4in>  DrKxHtvELicmc  Mjicv 
■Uk  ft  DtflcripOm  of  Eleetrie  Ad 
Ulon.  froiB  (ho  tivrsiu  o(  Oul 
CcT,  Kew  Yutk :  I>.  Vu  MM 
Pj..  SOI. 

Tbu  li  (be  Ot*!  Toiiune  ol  ■  m*  I 
mnn  •'  Thp  Sp«neatt  Scriwi,"  10  U 
b;  Dr.  Paiwt  Blgp  end  rMfteMr< 
Forbca,  Uin  pnrpoM  of  wbioh  \k  V>  \ 
iaformatlaii  oe  tt^0f«t  lecbal«d  nfa) 
B  maonar  (uitol  U  the  popular  loldl 
CMMcrnli^  the  tounediuo  a^}M 
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*SJ 


It  ralnn^  atKr  ■otfcliig  the  extnt**- 
riewa  that  «ref«  at  flnt  cotendiied  d 
ul:^iltr^  the  tdiun  ttyx  "Ko«  Um 
no  ■■  UIiulj  (o  lak#  ■  fair  tund  tn  tiM 
vt  omTuI  madiiMB ;  for  a  timo  H  *u 
UiM  rtgwded  u  likclj  U>  rtrolution- 
1  th*  ntechsiilat  w«rU;  im>«  U  1) 
K  to  be  osMUtnd  b  lU  trvo  light  u 
r  nlnabte  aid  tad  auiiUuy  to  Mrain 
Mthcr  pfiiDi)  noTtn,  cilcnillng  Uidr 
■c,  uiJ  making  mnro  ekit  their  appU- 
L  f «r  ti«w  rcaaan*,  U  \*  aMwncd 
Im  public  Intitnalcd  In  «ueli  t«ifaileal 
n  art  ileaiioaa  of  a  mon  bitiaata 
M^  of  tbe  pdndplca  of  tlioae  ma- 
,  uil  ihb  Inwwkdge  h  i«  llio  object 
prwanl  bawl  book  to  ■apfil;.'* 

ON  t«t  Sci(3Ci  jtm  /act  or  Boc- 
tfiov,  vith  «<t>ff  Irfi;(urc(  anil  KoMfi 

the  lal«  JuavH  TtT^a.  (U«dhw- 
nb  cdltka.  S^muhv  N.  T.  :  C.  W. 
inlwi,  prttlUbcr.  Pp^  381. 
MOM  Ike  onUitaAe  of  booka  (ha*  art 
fmoi  the  praia  ««  tb*  vabjcei  of 
Hon,  thia  b  one  of  ika  aooDiloat  and 
I,  aoit  nail;  th«  moot  adTanood  In  iU 
I  and  in  the  principlM  It  Ubots  to  !»• 
IB.  tu  odila' aaja  in  UipnCuc'tl 
b*  HBMDberal  that  tlus  Tolania  «w 
p^Bfad  bj  tiie  autbw  aa  a  laitbeok, 

■lotplfaeaaipllatioa  of  addraaMaand 
■  dtUnrol  at  difftnM  Um«a  aad  ii» 
lArtttt  Hrf wTfftanr**  Hmec  tho  aama 
to  afi«n  repntod,  not  qdIj  la  dlSntart 
IMlon,  taul  vithdUtcrORt  appBaatma." 
by  aia  hMaUiRraii  compoifua  of  tlino 

I  BlalanMnta  can   Profcuor  PajBC^ 

ba  Iborooghlj  nmioalood ;  and,  for 
Mnpailaoa,  thaao  aaalTtea  are  almnet 
MBiaUc  ThaccUral  prindplc  atFTo- 
r  P^M^  afaiMa  Maad*  out  boldlf,  and 
at  CT«i7  opportanilT,  that  Ott 
onlj  what  h*  hat  dio«a*«rt>l 
haatlf,  aad  that  tn  thU  prootM  of  dU- 
f  Oa  iaa«JbtT  b  obIj  a  piida." 
e  tbw  deaaa  bi«  mattcrl;  loc«ur«  on 

TrM  PooBilaillDM  of  Sdnoe-Toich- 

"I  do  aot  for  a  BwoatM  4a^r  (bat 
la  I»  be  fBlnad  fraaa  Iba  aMr  of  ad- 
^Hit-boolia.  h  voald  be  abnird  ts 
Wlut  I  do  dany  la,  that  tho  rtaiffing- 

book!  oa  adaaeie  -mUA  k,  atriotlit 
a  ntenrf  ttndj^-tltbtT  h  ot  taa 
\\I  boa  lialntaB  bi  aoiCBiiBe  attthod. 


To  Tcoeira  facta  in  tckaooeBaiv  other  aa. 
tborilj  than  (fcal  of  tha  (aota  tbaiMclNa ;  to 
g«i  op  tbo  obacmiku,  erporinwuu,  and 
commtaU  of  otbera  InMoad  of  ohacrrlag, 
•ipnimcntiof,  and  wmcUng  ouneiiaat 
to  ttan  dt&nltiooa,  ruloa,  abatiaol  profKb 
alUotw,  udraloalitiaii,  bafaro  »o  paiaooallr 
deal  with  IbotaotawbHh  kad  np  to  tbcM- 
ill  tills,  ■hedN(bililMBf7  or  achMlSooda-' 
catkin — and  aaptoially  itii  latter — ■■  of  tho 
«utBC»  of  ecamming.  and  la  thortf ore  <» 
liitlr  oppoaad  to,  aMi  daaUMtlra  of,  trua 
BCBial  tninlng  ud  diae^Uoe." 

LrcTWmn  t»»  TSicnao,  ddircrid  in  tbo 
Dni(<tfsltj  of  OaabtMn,  dorteg  tbo 
Unt  Tsnn,  ISeOi  Kj  i.  0.  Firon,  H. 
A^  AaiMast  Oommliateoar  to  tba  lalo 
Endowed  BdMoto  CowMiwfan,  aad  om  ' 
of  her  Ha^MlT^  Intveetor*  of  Scboobk 
K«w  edUioa.  WMi  a  Prefaot  bv  an 
Xmaritan  Homal  T*acber.  Kew  York; 
MaomlUaoACa  18S3.  Ys^i9i.   IMoa, 

Wi  hare  prvriooaly  ipafcHi  Ea  (wphatte 
pniM  of  tbi*  able  odocatteaal  work,  sad  | 
are|:1»d  (oaMihat  It  bu  oonrbeoii  bnu^  ' 
out  in  a  (tiMfcr  edilioo.    Fltcb  la  piobablf 
tho  beat  Bnlhoril  J  on  gmrral  education  co^ 
BMMd  iriib  Ibe  Oigliab  whool  ijatem.    B«  \ 
la  Iboimighl;  inf ornxd  aad  Iboroughl;  pnfr 
tioat,  and  bi«  bouk  abould  bo  In  tha  band* 
n(  cTi^r/  IcBclior  who  bu  capacilj  or  libor^ 
(o  tliialc  upoD  tha  aubiect  of  t"*^'^ 

Titaa  Ami.o:    Xvtot  PLaina  an  m 

Knixci  or  pLiina.  Bt  L.  H.  Baiter, 
Jr.  lIuu^htoD,  Hifflfai  k  Oh  Pp.  17). 
Fricv,  1 1. 

Tnia  litiio  book  haa  manr  picleioa,  and 
contain*  utn;  InterMling  eiplamiivn*  and 
doacrjptionii  of  regelable  proosMea  and  pai- 
era]  plant  pbeoomcDa.  It  win  iMertat  all 
«bo  have  botanical  lartei,  and  win  oMiet 
to  dcTelap  tboae  laitiea  wbcre  thej  do  Mt  | 
nlM. 

Liaaam  ix  RtamsriKTpKtmcii.  Phtbol 
Ht  Biijorn  SrrwiitT,  F.  R  &,  aad  W. 
*.  lUwrawia.  Vol.  I.  Ocnerainrnl- 
cal  PiooMaM.  NaomaiaB  It  Co.  Rk 
S91.    PifcNV«1.6a 

Tau  It  a  manaal  foe  Ibe  phjrioal  libfc 
raloTT,  and  in  m^nlf  deroied  to  tnaliaineuii 
and  appaiatiM.  It  dcala  (AM;  wltb  eipark 
mmUJ  delerBinatinna  of  teoiltb,  aagalar 
meaniraneBl,  mas,  deiuitr,  ftaatldtj,  pwi 
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THS  POPULAR   SCI£yC£  JfOITTBLr. 


v%  fniiuticm,  anil  kindred  «o*a:(iikau, 
but  i*  w  be  (dUoved  In  dn*  eom  b;  % 
roloBie  OB  "Eleetridtgr  mil  lt«cnrti«ni,'' 
•nd  lij  •  UOrI  wotk  m  "  Uf«l.  LigU,  mai 
BooBd."  Tbe  Mnw  of  Balfoor  Bwvui, 
FrolMMi  ot  Pbjvlca  la  tb*  Oaeni  Cnllcgc 
HaudMNor,  ud  «l  liii  MaiMaal  d>woD- 
■tnuir  in  pbjvk*,  m  nlBcitnt  gwnntM 
ttni  On  work  b  tbora«|^}  dm*. 

rum.  B;  Hunttii  Pums.  U.  D.  rbiW 
dolphU :  J.  B.  UppiaeoU  CompMjr.  Fp. 
ITS.    Priot,tl.ao. 

Tnu  i«  «  doael;  nMBcmd  itbcmwioB  <if 
tbo  I  wiiiilil  bwu*  of  ouiuUIImb.  It  ftnt 
look  fonk  M*ca^f«tn  ago  m  n  gndauing 
nM^cal  diMii,  wtddi  lln  Hthor  did  dm 
pnbiiik  at  ilie  tiawt  h  Im  pwf«fi«d  to  wait 
for  futlbcr  nllcction  »*A  iannllpikfi  of 
tba  nabjecL  It  b  pttdomiaaaU;  pobmiei 
mOt.  MnocflndaUaiMlf  troagkt  lMtoool> 
lUon  ahh  die  rieva  otTj«d*II,  Fiake,  Hu- 
lej,  and  Spcnnr,  «Utfc  b«  oostioTcRs  utith 
nuich  leattatM.  Oe  mnk*  blnndf  •«  a 
malnttlbl  vader  bli  oirn  Tie*  a(  wW  ma- 
terttSm  U,  a*d  And*  UaMcU  In  imi«  de- 
ctded  tMnnonj  with  tbe  deetrlM*  of  Pro. 
ttiacit  CSSatd  tluui  oilh  ilMae  nt  mj  otbor 
reosnt  or  mnlcnipacM;  tblaker*  npo*  tU* 
nb}eel.  Wc  taa  aM  endcrtako  to  eipwnd 
tbe  Tiew  d  the  ndatloDi  of  bodf  nod  nUnd 
«hkb  aeeiiif  to  bfan  tnMt  ratkMkal,  bat  no- 
hiirililliH.lji  II  iiiiiiiiiii  mil  lili  oorii  to  all  *bo 
•rvfeoUngforaT^gorowBDil  original  troat- 
nwni  of  ilie  profMnd  proMwai  l»  wbidi  (be 
ndnme  I*  dt«vtod. 


OiMuim  «r  TVKiotOor.  DIotatiaii*  from 
LmiMra  bj-  IIiaiu»a  Lona.  Traaa- 
Ul*d,  «tlk  a  dwpl«r  on  "  Tlic  AnalMny 
6t  tlie  Dnta,"  b;  C.  L.  Otaanrs.  Ulua- 
tnlcd.  UEMitapotK  Htna. ;  tH.  3L  WUl- 
lam.     JY   '*'•   **^    Plotoa     Prio«, 

UiTCB  fau  be««  atld  of  tbe  cUbaa  of 

LoCM  aa  a  pbiloMplMr,  pafcbeloKut,  jAjii. 

•ksiit,  ate,  and,  a*  Ut  tran^ior  bare  !*■ 

nark*,  bo  "b  tfUHj  icalcia^  reoognitka 

e«w  la  America."    It  wm  Una,  lb«ator«^ 

that  ba  (baiU  be  tfandaud,  and  a  |pMd 

b^anln*  la  bete  MkA*  In  tUa  Ibile  volonta 

Than  «bo  can  not  i«ad  bba  In  tbe  arigliial 

nw)  wo  t^dp  "'  '''*  oUon,  lad  (M  tbe 

btBcftt  o(  U*  (ODUlbeikMi  10  rUkaefibf . 


Ox  TB«nniia:  In  Sum 
QsnT  ■r^i.^iiaaociii,  I 

i'(illMut.>>r   «>  ^  CI 
buryli.    Tbinl  nUtioB.    Sa 
IV  lU.    Pnoc  H  onu. 

Tina  book  ananalca  frm  a  i 
•oom.   sat!,   wblk   Vml^m 
baa  a  racufpilnRl   prDiaLtnena 
pilar,  ha  la  alau  >  pnctlcal 
experlanoa   In  nerj  grmOm,  aadj 
had  tinidi  (o  ihi  «Ub  ib«j 
lbc&illi>b<ir];li  poUlei 
v^ttBi  lo  caj-  ibat  Ma  boak| 
ibM«  la  (DUdb  In  It  that  b] 
(o,  bm  U  b  hm  of  tbe  1 
4mw1iI  oxp«4  tram  tha\ 
tnaltio  of  iLt  aiiibor.     i 
dun  frotn  Uid  than  aaj  *a  I 
>tct  ot  tnoral  adocatlon ;  I 
DOtbiag  iM>«  or  of  I 
(MHtuil  fanncli  of  tbe  an  of] 
tnent.    Da  toatna  to  b«  i 
fdSical  iden,  aod  la  mra 
old  nMboda  Iban  becflnaa  i 
IndafieDilmt  erttSe  ot  tbe  i 
«onb  of  bla  bitMid«iitkai  m^ 
rewgnlitfathal  a  iwraoaoaal 
h«  know*  "  ■  boC  ihla  ti  m 

traa,  ifaal   Uie  tnoal  

lake  Ibo  form  of  aelf  laadifeigi  ' 
•tacfaar  ia  Ignorau  of  a  pobiaei  I 
tbe  pufdl  aa  a  itodeai  in  ja 
feiaor  Caldanrood.  hofFerar,  ; 
mob  an  inlaipi«tatka  of  bla 
■o«M  wfdf  that  bOfvciloa  I 
of  leadline :  tiai  df-l 
Itadlag  plaoe  la  bla  ajaiaa  i 
ihonU  hare  in  as;  nulanal 
Mtfon. 

PMinaiiCB    or    Uirrca.     B;  I*.  '■ 
Profaiaor  uf  N'att^tal  rhfla 
CnlTBrtiln  ot  Udlnlninlii  ] 
AdaaaJtOiajdwiUaA.  Etf 
•3.U. 

Tnorini  tbooaBiaor  B4acb  i 
Ibe  tlUe-pa^  of  ilda  ««rfc  aa  ] 
ikat  «f  UatntUUn  A  Co.  U  mtmf 
the  bade,  and  It  bannoyatinl  i 
■inan*«  ■■  Maouala  for  1 
ocanw,*  good  bank  of  iU 
kiiaaa  bo*  to  da  s»od  auk. 
Otiaiae  to  t"  •<>  'tMaMtai?  Inc^l 
aiQ  bo  np"^'"'!  "  as  aiHaMal 
ml  b  laMmbil  tor  attuloatt  *L»  i 


^^Edd  lo  hsTe  k  vHmA  luowkdga  of  onB- 
^^Lt}  geoatorj  and  ■  modtnto  aegiialnlnnce 
^^tlih  UM«leueiit«i>(al^bra«iila1gattDiii«- 
^^  Uj."    Tb*  uiiliw  »M*  In  hl<  prafmoe^  but 

Ki(Uieiladf«i)  "t«aU»mipptaDl  to  litre— 
hit  he  nxa  <f»Mj  otiUhi  from  lh«  utmple 
■ra  ot  1^  Sni  t»o  chsfiMni  vt  Tliomguioa 
T*ii'<  '  E)«>caiii  of  Ntiiifal  Plilk.wiili.v,' 
*  or  fraiu  Cink  Uxi^cH'i  cxccllrat  little  lrra> 
Jl»«  oa  '  lUllcr  inil  Koliou '— •  general  mf 
r  irlth  tht  tunduDcntil  pnnciple« 
'  MBtwalle)  of  ft  pi4Bt  oni)  of  kiuviii-^  of 
I  putkk."    It  iru  tbo  BUlhor'i  JntcDtioa 
I  annjilcU  111*  MriiM  of  tcit-boolu  I17  tiinl- 

MJiuMi  oa  "DjnMDlM,'*  "Soand,"  kuI 
'  BUctriullT." 

Tflxaar  iiin  rKicnci  or  TuirintM.  Ry 
Bet.  Ebvinu  TiiliJiiii.  N'cvnud  mincil 
Mtilkin.    CambrlJ^c:  Unlicndlf  PrcH^ 

Vi'l  nuilMd  llio  int  edition  of  ihU  «plr- 
|I«U  hack  *t  llw  tima  of  lU  a|ipi>«ninor.  It 
ia  Tcry  mulabb^  bat  full  of  Eotrllib  tlett 
tipaa  tbo  Mibjtcl,  alihouj^  moDj  of  ihoin 
WW  aa  ajipUeaMe  bcre  ai  kDywbere.     AVc 

am  !(''■'  *^  ■"*  '''**  '1  '>"  ''^c'*  iBfilUcd 
AadlmpraMd. 

Tmu  BiBSMiL  Btron  w  tvx  BuMjtt;  or 

tL4M«  i>i*iuinai  or  Ilusdia  lt>S«. 
Joa*  S.  LoHP,  ScortlaiY.  Springfield. 
pii.«M. 

ToB  DOttlenU  of  thli  fcpoH  are  prGMntcd 

Ib  thiae  [uTti,  racb  of  wUch  li  dGTOlcd  to 

•oma  apedil  lino  «t  lUlbtlcal  lni)iilr7  on 

111*  Bwwral   loplc  of  indiulrlal  •flilri  in 

Illtnola,  aad  llic  rnlottoan  iihlcb  ihc  tliUn- 

*nt  claMta  ongnKed  In  Ibem  niaUin  to  Mch 

olb«r  attl  lo  tbo  Slate.    Tbe  flm  part  ooo- 

uIb*  an  brontgttlon  dolgnrd  to  uMrtiln 

what  nroponioD  of  Ibc  rciulti  o(  laiiaunl 

labor  (n  maDsfacturt*  accnjc*  lo  the  pro. 

prlotor  and  what  In  the  wothmui.     In  pm 

•«oond  ac*  yiMMted  the  reiuha  of  (pedal 

b*oatlgul«M  made  1^  the  boraau  lolo  tbe 

eeoBunleal  and  todil  eondlilon  of  tbc  in. 

diutttal  J«T*e«  «f  tb«  (itau ;  and  Ibn  ibird 

put  j(Itc9  eompnboitlic  ulatlnka  of  coal- 

laintng  and  tbr  nunufaclora  of  dmlo-tllo  In 

lUfaiol*;  vtib  1  rvport  on  (be  model  Indua- 

[trial  oomnwnllf  at  Pnllnian,  In  irbldi  are 

iIm    conctoilona   raached    bj  a 

'  ot  npmMBtatlTt*  ft'ocn  tbe  rarloiu 

hBUto  Biutaiu  of  tabor  SiMlule*,  after  an  in- 

'  natlgallon  eilendlug  thtougb  tcrcMl  dafit 
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Pnpwi  i4  Ailramnr  fa  Ite  Taar  tSU,  W 
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\  ttM  m  nad  taHmx,  m  tktf  Ui«  tjmum  bj 
I  vliicb  um*  h>Te  baon  Injinwod  mtij  fait 
I  mUtcIr  when  applkil  to  oUien.  8a  aUb 
|fa«  plMttikm*  of  eaMljpliH,  Ihoy  omc*mI 
In  (MM  place  uid  not  b  oUiccil  VTn  know 
I  aoUUnn  prci^iHlj  *boul  the  naluro  ot  iho 
CttltiiMloD  whkli  ufaouUI  be  aikpud  In  order 
10  pradaai  iu  a  H^vta  ipcdM  of  mftUrknu 
poU  ftfliuIioodlHcitloaDf  Iti  [)hf(latlooiuU- 
lIoM  RDil  nlicniicul  cum poil Lion  oUcb  ihiU 
twlw  U  lucspkblc  of  producing  llin  polaon- 
oua  fentwnl.  Al  prcfont  vc  un  f edlnjc  onr 
W.J,  vitb  tlif  nanit  Uwi  afUn  vd  obuln 
iiwAil  renilu  hj  mnn*  of  Ugh  cultirilion, 
ui4  14  ofUa  not"  Dr.  TbinBiaiii-Cnid«ltl 
nKxsimcnilx  ■rMOlcnii  acU  and  iha  allutiiM 
■nwnUltn  *•  tba  dumi  ^IBdent  pnHa>ciiT» 
BgCDU  ■caloKl  Qutljtria. 

OUlim  at  nwnn  FUb. — Jt  nhnDoft 
Ut  Uio  nrilcut  pabllihol  aoosraU  aoeoust  of 
Kiagara  FaUi— <bat  of  Exlio,  Ihc  SvodUb 
IrnTdcr,  b  the  "  Oi^dIIcidui'*  Higwiiic" 
for  Jannat;,  1 70 1  ^hnws  that  chnn-ca  irc 
going  on  them  mim  njiiiltj  aotl  an  a  gnuu]- 
•r  acal*  Iban  hu  bom  oiiJidkoI.  Kaltn 
doaerUKa  a  fall  of  one  hunilrvd  nnil  ihtnj^- 
aevta  fed,  villi  "  a  nmtm  of  nnallcr  falli, 
Ottc  onAtr  another,"  for  t«o  anJ  a  batf 
leagwi  below.  Much  of  Ihia  atriee  ha<  nov 
diaapptamd.  anil  (b«  maiu  fall  hu  bna  raited 
to  ona  bunilr4d  an'l  mxIj  ff«t.  Ua  dcsctrbM 
tba  bontahor  aa  on);  )li^itlir  oononvc.  unl 
add*:  "AbdtR  thv  tall,  in  lbs  niid^lo  uf 
Uia  rinv,  I*  an  Uland.  lyin);  bIao  ituiiUi<«uiilh- 
aaat  and  wrlb-noriltirnii,  or  parallel  irilli 
Um>  tidea  o<  Ibc  rlTer ;  Ita  length  la  about 
•0*00  or  cij^hl  French  arpcnU  (an  arpcnt 
tnHag  o««  biinrlrp'l  aiut  twinty  (etf).  Th« 
Immt  md  of  Ibia  itlaad  la  jnat  at  the 
pvpandlouliLr  •^lgt>  ot  the  fall.  .  .  .  Tlic 
btandlb  ot  tho  itlaiu!  at  ila  la*cr  nd  U  Ino 
(Utd*  Of  an  arpenl  (uigbtjr  foct)  or  ihen- 
•btniL"  Thia  con  sol  b«  dot  lalanil,  wlibth 
I*  IM  Umm  aa  largi!.  but  mual  nfcr  lo 
trfUM  l«Uad.  vhMb.  if  tb«  dcwiripUon  U 
nmcl,  baa  ban  i;rcul.v  reditood  rinoe  It 
waa  writuiL  Ooat  I*land  appaan  not  to 
have  bom  tooolwd  bf  the  blla  at  that  limo. 

Sadal  Uff  la  Rani  Uad.— Mr.  Jnepb 

nomaon  «ul«  tbai  lb*  awat  mnarkablo 

Aithietlon*  diBfuUiiM  tba  Tariooa  cpocha 

I  Um  UfoJiiatoiy  of  tb«  Uaaai  people  of 


BoM  Africa.  Tbt  bo^  and  sirb  op  lo  a 
e«vtain  ago  Sre  with  their  paienu,  and  /e«d 
upon  men*,  Knin,  and  canlUd  milk.  M 
Ibe  ago  ot  twctT«  >Ub  iha  iprit  and  betveoa 
tnelni  and  fourteen  ;aai«  «ilb  tba  boja; 
tbo;  am  ai^t  liuui  iha  marriol  uwd'i  luaal 
to  one  in  which  there  arc  onlj  Toung  u» 
oioiricd  mts  and  ■oni«ii.  Tbcro  Ibtj  livo 
In  a  raj  ludencrlhablo  nianmrr  till  thaj  ara 
mnrTltil.  At  tliU  Ma^-u  llio  loon  an)  oat. 
rion,  and  ttitir  aolo  occupMioa  la  "  eaitle- 
Itfilnii"  abroad  and  anMalng  ibamailNa  U 
home;  the  jou^voDiaaaitaMllolbaeBtlk^ 
build  tba  huU,  and  perlotn  Othar  oawaaaty 
bovM-JwId  dutic*.  Bolt)  loxc*  arc  ea  Ibo 
■trictml  dioL  Abaolutoly  notblni;  but  mtax 
and  milk  pMMa  ihalr  lipt.  ti|ilril«  and  beer, 
lobacoo,  and  T«>):Malil«  taail,  an  allks  on- 
chewed.  So  pctrulinr.  imtfivcl,  are  thay  In 
their  notions,  that  tli*;  will  not  «ie«  «at  lb« 
meat  of  anj  wild  auirunl.  Moi«i>T(ir,  the 
niCDt  and  milk  aru  utyvr  taken  togjMhcr. 
For  >«Ter>l  d^jv  the  oul'  i»  limit  aolo  dlol, 
lo  be  followed  by  the  oihcr  afl«r  jwflakiDg 
□(  a  powerful  purpitlvti.  Du  killing  a 
bulkick,  thcjr  dtiuk  the  blood  raw,  which 
doublleu  luppbca  tbcim  with  the  avcoMrj 
fntia.  In  caltng  Jurat,  tbey  alwa^i  tMu» 
lo  lh«  foraM  In  acnaU  pBrtioi  avcompaiiied 
b?  ■  joiinit  woman.  So  plcoiant  liix*  the 
UaMi  warrior  And  tbli  life  that  be  ad* 
dom  narrlaa  till  ha  baa  paiacd  hU  prlakc, 
■nd  begiu  lo  And  hia  nmigtb  dedlM. 
I1i«  Rreal  warHipwar  and  braTy  bulfatodddt 
all  idd,  the  aworduid  tlio  knob-kenj,  ate  Ihra 
Uid  aaid«.  For  a  Boocth  he  dun»  the  drtM 
of  an  lumurrlcd  wDman,  aaJ  ther(«fl«  b^ 
coiutta  a  ttnid  aiid  rnipcciablc  member  of 
Unial  Mciaty.  He  goca  do  mon.'  to  war, 
but  devotm  Umwif  lo  Llic  renrlng  of  a 
liriKxl  vl  vniin);  wnrrion.  llii  diet  ehani^ 
Willi  liU  mode  ot  Yiin,  ami  ha  mny  tndulKB 
in  Te;;riahIo  food,  clrlnk  beer  or  Hptrltt.  and 
■makD  or  chew  tobacco.  At  death,  Ibe  body 
U  liniply  thrown  ool  to  tba  hf«Bai  and  *ttl' 
tiir«. 

rRdtr|cr«nnd  Vtrf*  and  Itaaiplwila 
ElfctHdIT.— IL  BUirlor  rtiiiiuki.  In  a  noM 
lo  tli«  FronA  Atadaiiiy  of  SdBnca,  tfcat 
«htle  H  la  only  la  tioeptlonal  oum  that  dM 
InHovne*  ot  tUnu  la  Obavrvod  on  amder- 
Rnmnd  t«t«|;rafhle  lints,  thar*  ar«  nnwnba. 
lent  aomalliBaa  pcodnwd,  in  olBoca  codmcimI 


S5« 


TBS  POPULAR  SCIBNCS  MOJICTHLr. 


hgr  >aJngiinnil  wiraf,  «l*oU<e  dlMihnsH 
wkUi  tiuH  Iha  fan  wlrM  tS  lU  HfiluiilBB- 
BMtilt.  n«e  McldnM  ar«  wiMfc  kM  fra- 
ifNU  md  t«i  wrara  ilun  Ik  Uie  cue* 
wbmt  tha  wirs*  arv  a^rUI,  and  the;  do  nM 
Mam  M  la  u(  niih  b  natiu*  « l»  bWttoc 
with  llM  iraiMvldriaa  at  diapoldw*.  Tba; 
■iimpuml  alira}*  to  •tomu  vhicb  ocoa  in 
Uh  ooubUj,  •>  MiM  diMum  inaa  ttnnw 
■faatB  Um  aniktgrowi'l  *irui  uc  ptolMMd 
lif  Ihe  art  of  wHM  td  gu  pipe*  bvlim 
vrUoh  Uh7  V*  I'lMvd.  UUmwIkIi  boriod 
«aly  at  a  alighl  dtfiUi  la  a  bad);  owwluet- 
Im  mQ,  llw  oMling,  ndor  iba  inf  u«bm  of 
■Wfw  Blooila,  Uk«a  a  mgra  or  tna  OMiridfTr- 
abia  tbcVte  tfais*,  wwa,  wbon  iko  kii«nul 
«k«  RiDalat  in  •  noutral  condMlon,  At  tW 
ifci—y^  ^(Ci  tha  llshulnff  flafh^.  ihlft 
ifcarti  I*  auddcnljr  Hbenicd,  at  IcMt  In 
pan,  and  otoapta  lu«  lite  cartb,  following 
AenMaffic  otating  la  Ivo  apptuiie  diit«- 


eMt*Da>l  and  Vlir-eiplMlBM.  —  Wa 
ban  alitad;  c^'vii  ^n  viuuui  of  ib«  vx* 
pvrlMmia  at  Uia  frmuUii  ^'irc-Damii  Ocun- 
■Dbalan  u  Xcunltlrabi'u,  with  rafcnince  to 
n|daiti)M  In  (tml-otlniu,  md  of  tha  Modn- 
alon  of  Ur.  W.  Gatbwa.T,  from  Iha  obMTTik 
Ilia  •<  aone  ot  iliom,  ihit  tba  Dit^Mlon* 
ara  chktff  or  vvrj  lirgcl;  promoted  by  m«U 
dwt.  Jl  Pmiefa  oomulBlDn  bu  rvport«d 
a|wa  thb  MbJMt'  that  thej'  conaider  It  ca- 
labSihnl  thM  "  toal-duii  !□  tbe  abMSoo  of 
kaduop  dot*  not  ooiutliutc  ui  ctcmmit  ol 
daDgtr,"  altbougb  it  Ina;  pla^  an  lEoponant 
H**  In  aggraratlng  iho  coniciiiicoota  or 
■B  aipkNML  Mr.  GiUornj  \m  now  alila  to 
dim,  fa  vapport  of  hl>  t!«w  of  tb«  impui^ 
fanoa  ot  the  t^eaejei  cod-duit,  iha  eigim- 
Mm  oI  Q«tv  nut.  Id  (h«  ottdal  prvUmiiurr 
MpoH  of  iho  rniMiaa  oemnUatioa,  who, 
lytaHnt  of  the  duM  fnim  Ptutu  mice,  In 
VaMlkaUa,  mt«  that  *'tb<T«  cna  bo  no 
doubt  thai  with  ihli  kiad  ot  iluai  tlic  6«ma 
awM  ba  leniphoned  out  to  aav  dojrcd  ei- 
tm,  pcarffcJ  At  calluiT  and  the  Ujcr  o( 
(hAMitla  Boot  wan  tnaJe  ciunll]'  lonK;" 
«l*a  Iba  •latamott  Out  -'the  duct  of  >>w 
biiitihn  babana  In  th«  aame  wajr."  Hr. 
(faDoBir  tunhtr  dte«  a  labia  of  duria  of 
aiflMaai  dci;f«aa  of  faouaa,  pubtitbtd  In 
Iho  Hanio  np«rt,  W  ahow  that  Hit  ciploal«« 
pMptfIr  ot  «aal-itaM  inereaaca  wlUi  ita  6n«- 


n«  belleTet  that  lfc«  Tttwh 

don  wctv   bnt  nccuni*  or  tt>orM|)if 
«Mugh  in  tbeif  vsperincnta.    W*  ■» 
alao,  H  bearing  on  thi*  aBb)NV  nd 
10  oonfim  Ur.  Gallovnjr'a  tlim*,  dai 
CliflMi  Hill  collkr;.  near  Mauhnci, 
tand,  where  a  fatal  nplorica  •cenni 
JuM  lut,  woa  at  tbc  timt  dry  lad 
aad  «ci7  froe  from  Bn-dainp^ 

■■dIftUM*  of  the  Terlbr— Tba  pn 
ot  flllnf  ibo  ici-tli  U>Uillnr«f;iHaiDO«| 
Mohauuaedait  Valajik  Tha  iodlTidul 
cbooto,  ace>r4lif  10  bl*  (anc7.  aaoDi 
twhlotw:  ihM  o(  vhnply  rebblni]  aaif 
fronl  Hrfaco  ot  dM  lootb ;  that  ol 
ana/  Ibe  Met  ao  ai  lo  loarc  ibc  Ira 
ih«  tooth  atanding  out  In  a 
lief :  and  a  ahMpcnfasof  ibe 
ol  aUch  atyita  consiilerahle 
t«ne  esiM*.  Aa  all  the  U< 
andnt  tel  nucb  vlorv  on  haiiag 
pniperi;  "  Inpcored,"  the  tooib4U« 
impoHaat  pcnonage  asnog 
El  iodudM  a  bamnter,  a  btadog' 
•{|,oUwla,Uoa,aiid«awik  The 
optfotcd  «pan  pt«par«a  hi*  tetib  tor  II 
pea*  by  ohewioi:  nw  rice  and  II 
pnalrttting  blmielf  on  tbe 
boad,  blindtoldrd,  upm  the  opei 
Th«  opmtlor  damonatntiToly 
latvUlgibl*  iBcaniatioa  pbrue,  aad, 
llin  aabJcM'i  moulb  open,  perfotaa  hUl 
The  ftling  done,  tbe  loMb 
ihe  pain  U  quieted  with  ooroaoi 
which  an  iron.  ioMntd  retUtot,  hi 
auniUng  (or  aetvtal  da^  For  iraaa 
afUr  tiia  openuion,  the  patient  niuM 
«ntlng  lUoga  anplcoaanl  to  aora 
a  iwotnptna^  bo  bM  oomo  toM 
In  todctjt,  and  lutj  tantj.  "n* 
origlk  of  tbe  ttiBlom  U  a  Btracoloua 
Uobaamied  to  «ald  to  baie  o«im  had 
the  pnrault  ot  a  tvdoubtabta  antagi 
AtUr  bBTlnjl  oludtd  U*  pvnlDcr  bjr 
ovfnrihadowod  bj  a  Kwarm  of  bOM,  bl 
orwij  onirlaken  affabi,  and  bid  In 
welL  Seme  of  the  parmiBg  partj  Ibl 
he  laiglA  bt  m  the  ««tl,  aad  Uh*«  I 
imo  U.  Ill'  wag  looking  sp  at  tbe  dm 
Ihe  Honet  knocked  out  toor  of  Ul  I 
totih.  Tha  taaUonof  HIiag  down  1h« 
la,  bowever,  probabtjr  ohkr  (ban  Mttea 
BoitiD,    M.  B.  T.  llanij  has  made  a  in 
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I  jMrfontlloM  ol  tho  le«b  bvUw  aborigl- 
1  of  C«ntnil  Amcriu  aoil  Yocaua  vlikli 
■rniuetii'aiiodbjrTariotMWi^of*.    MouPb- 
_dHla  Mj>  tba  ladiuu  oU  tbcir  ttcUi  ilowii 
■barp  point*  and  butcd  ImIm  ta  them, 
ilwj  Ulod  villi  a  black  ocdmiw.    A 
» 4ujc  op  at  Tfjar  has  the  «pper  f roMt 
I  diiH  borpdakli  efliAdtlo4lbal«a:  and 
a  rngnwni  of  u  sppcr  ]a«  dug  up  nt  Can- 
p«achT,4Br(D|[tha  Franch nccupMloD, dicws 
th»  rMl  loMh  Birkod  >ltb  [irtelatlr  ilndhw 
parfwatknu.    Tbo  bolca  appear  to  bara 
txan   UIkI   Uifrvard    with   blirith-gTwn 
MobM.    Tha   opentun   ol   boring   Ibne 
tialn  naa  banJIf  hare  bera   pnvtioeil  on 
Uriag  pcTNH,  aad  th«  urklmoc  tniiical«a 
tint  It  «aa  4coa  aftcc  dnili.     N'>  Mmilar 
wwirilalliHM  ar«  kitovti  to  b«  practical  nu* 

MtfWbtKk 

iBfmw  af  TrapFnlaiY  In  Tnnnrb. — 
Prafcaaof  0.  A.  K«cb,  of  V'iunniL,  hu  bMn 
pfOmpMl,  b7  lliv  viptrieucv  uf  Iliv  wurb- 
n«ii  b  tb«  Si.  ilctfaard  TuiuiiJ,  lo  mikv  rt^ 
•earabaa  (tito  thv  pliocioawuon  ot  iucnuuo 
vf  Iwnpwatiira  wliiili  in  obaorrod  b»  aioa- 
vUlng  iiDdrr  inixiiitainii.  Dr.  V.  U.  Supff, 
KMlo^«t  or  Hm  St.  Gotbud  adlMaj.  bwi 
alTsady  pnMUtiad  a  papvr  coKsiag  th«  quM- 
tion*  ol  tba  hij^aM  tomparatun)  at  trhidi 
II  la  poulbls  for  men  to  woil  In  labtfr. 
ranoan  icalltiku,  and  lb«  dtpib  uailor  tbo 
aoiniUlu  inaat  at  whlcli  llib  tmnparaiura 
i*  teacb»l.  Aaaumtufc  Ihal  wnrk  \ti!^nt  to 
b«  dangoroiii  at  tbo  Ccmpentura  of  tbo 
blood,  «S'  Fahr.,  and  tbnl  tbo  Uralti  of  tbo 
rbal  andannoe  In  aui&iak  Ik  bttwcon  tbo 
Ufapanloni  at  aUcli  albninai  tblckona{60° 
C„or  I4Cf*  Fahr.)and  that  at  whl^  h  o«af- 
tdaMa  (71*  C,  or  KT'  Fahr,),  ba  dtduoed 
fliat  In  an  oilitmctj  Arj  atnbxqib«re  nion 
mar  fcMp  at  oork  al  !»■  C.  (1^3°  labr.l. 
vbita  bbor  vuuU  ba  inpM^lo  at  nich  a 
temponliin  In  an  UnuapbcTe  mluratcd 
with  HMiituro.  Tbe  autucr  to  the  other 
qnaallen  hi  difflcull,  becsuw  the  aondUioni 
ncj.  DMOi<n>liag  into  Ibe  earth  from  a 
lavel  lurfiiMi,  iha  traip«ntiu«  InerewM  al 
itw  Mta  of  about  I*  C  or  1-H'  Fahr.,  tor 
«fWT  thin]r-t!ii«o  mrtrca  la  depth;  but  tbo 
fiiidaala  Kmil;  trtwn  the  aurfaco 

a  mousiun  and  the  enttratloa  b  hori- 
■Mlal,  and  an  gortttd  aot  aaiy  bjr  tbo 
Msbl  «t  lb«  OTtrijlDg  ■owitalii  above  tbe 


iha  t 
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tfOKD  of  ibo  tunnel,  bat  atso  bf  «hiU  If  the 
ihmuii  divlanco  bvt*i«n  as;  pcdnt  ot  the 
tunnd  DOd  tbe  Mama*  point  oa  tha  MtfiKV 
of  the  mountoia.  la  the  Hoot  Ccan*  Tuit- 
nci  tha  hl^aat  t«f»pci«tn«  io  tbo  iMnit 
{:P'|»*  CL,  or  BO'  Fahr,)  ma  reacfaoil  at  ■ 
depth  of  1,ain  motnn  and  a  diitanoe  of 
6,4i(l  metre*  fiom  the  Bouiheni  portal,  in- 
dicating an  ionwe  of  about  a  orallgndu 
decree  for  evny  6ft]r  mclrtM.  Olbtr  obaar- 
fatloni  ^To  ratM  rangfaig  from  1*  C  ia 
tventj-fntr  to  Tin  lib]r-oneii>ctiea,anda« 
average  of  1*  ia  t'-'i  melin.  ilie  taria- 
tiona  befaag  goKetnod  by  looal  lolluaoiiM  as 
well  aa  bj  tlio  form  of  iLo  aurboK  Tbo 
npcration  of  local  inflaenoM  wsi  tet?  pMti* 
h  obMrrcd  in  the  St.  Oothaitl  Tnnotl,  where 
BbunilnDC  eiidcnoo  *aa  gaibertd  ibat  tbo 
tcmprraiDie  cnrroa  •nptatlfdielorti'd  un- 
der mouaiatn-peaka.  The  arerag*  rate  of 
iaereaic  in  the  St  tiulhard  Tunnel,  aroord. 
ing  to  Dr.  Stapff,  «u  1'  C  lu  48'4  metiaa ; 
bill  thii  rale  «aa  anuiderablr  OMecdad  ui»> 
der  tbo  eallcja  and  the  phiiii8uiboM.«bile 
it  wai  greater  tbu  tha  ItHtnNao  obaarf«d 
uudei  the  ortsi*  of  tb«  niouolalna.  The 
teuipi.-tature  of  tho  •prit)|t-vaier  niiul  art. 
dcnll;  oonfum*  lo  the  general  law  of  ia- 
crtur.  Dr,  Stapff  obMrred  that  tbo  uw- 
cel-waler  i)  oovler  than  the  tlooe  when  the 
tempenturo  \a  leaa  tbao  24*  or  30'  U,  bol 
wanner  Iban  iLe  ttone  al  aboio  85° ;  and  a 
prodiction  which  be  ba^nl  on  tliU  obM^rta■ 
tioo,  ihii  fpnii;;:*  of  a  ducidadlj  uuplewant 
lemperatum  would  be  met  at  a  cerluin  jKnnt 
in  tiie  eicavalion,  wa«  fulfllliKl  tc  tbu  li'ttur. 
Tlio  fai;t  ia  ao  imporlanl  ona,  in  livw  ut  ilie 
iiDpouibilitjr  of  wotiiiiig  in  a  tnoUt  anil  bi>t 
aimosplivn:.  Thv  tempeTaturo  of  thH  air  lu 
lunncU  is  also  allicied  bj  liullar  lane,  and 
Koine  very  curious  (acts  1><<arin^  on  tbi* 
point  were  noiicHl  in  the  St.  Golhard  Tun- 
nel. To  lie  natural  incrcMo  of  temperalure 
In  tho  odvannt  of  tbo  eimratbn  muM  be 
addnd  tbe  aililitjoiuti  healing  from  the  men 
and  aidiiials  at  woth,  and  from  tbo  tighta 
■nd  tbp  oxploaiona,  oblch  conaidctabl*  in- 
crosoil  tha  dlfficuliiM  in  wnno  part<  of  the 
OXcaiaUon.  All  iImm  thing*  mail  be  inkea 
aceeiani  of  In  forailnK  tbo  plana  of  tunneia 
and  actlmaiinic  tbcEr  co>t ;  for  tha  aipcnao 
of  labor  muat  be  Ineetaiod  In  *u6h  placca. 
In  proponlon  aa  ll  bceomoa  Mora  diflciA 
and  dangsroua.    If  tbaae  prind|dea  are  oOf ■ 
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mOij  WMlwdaatiWehnc  todmr  theean> 
clwtw  tkil  not  «U  tka  pmiMUd  pwt  tMt- 
Bcb  am  pnmkaUft.  Dt.  SupB  wIffiUla 
UmI  lb*  8nii|Jini  ^uwd,  u  pni)ecMl  i/j 
F*>Tc  toA  C\a,  will  denkp  lenpentiiM* 
of  40  9'  C.  U  Uw  Mom,  U-U*  In  dw  air, 
ud  MS'  ia  Uw  <nMtt,  wUeb w{D  be  imoD- 
4ut«U<  uatwi  Uio  nlr  b  pttfcctljr  dr;.  A 
•boHar  Mmcl.  projnctnl  by  do.  VmW»,  ud 
JscqiMola,  Hill  bfl  ntorc  tewiblc  A  pro- 
)KMd  iBiuwl  BBdfiT  HoBi  Bl*»e  «U1  prab- 
•bir  ban  U  b*  nuda  b  Mi  rMNma  ufD- 
ptnUiira  of  BI '  C,  and  tUi  <tlU  b*  bkpM- 
tlblo.  ll  fallon  (ram  thcM  efatarralioiu 
tbal  ahll*  "o  nikjgroMBll/ba  able  lo«t«f>- 
om«  tba  dUBmUIca  knpoaad  In  twiddoak- 
laf  tj  ladBth  and  Beohtglea]  ftnuKon,  wc 
an  Mt  ahraya  ooopalMU  te  ecnUMid  apiiM 
ihoH  iwiiaaed  by  tempMalafo. 

ImtcnalliR  find*  la  PanptHi — tn  cniM- 
tn|t  PonfKtl,  BM  a  meat  tUler,  vridng  !• 
»  Ouonbcr^  Joamil,'*  »  «•  dCMcnd  a  ttsi). 
Id(  palfc  U>  Uio  illcnt  cbf,  wbleb  alaoih 
batvwB  tiro  fopTmoat  cmbaakmeaM  of 
aabaa,  like  a  rttr  deep  nilva^-ruMlnf:,  aad 
«Har  bj  iba  |tnat  galewaT,  with  archa  aad 
plUan  Ik  pcefaot  preairratlflB.  nrauRh  • 
unaU  arob  at  ibe  ih^  bUndtd  fw  foot- 
paM«ng*n^  we  paM  fnW  (be  dMtried  aUMU : 
fMm  the  Ufja,  narrow  (oetwsj  we  eee  ihe 
tiaclM  bt  wheel!  on  Ibe  pared  «lretl  below ; 
and  Ibc  greal  *Ufi((n|t-eUnei  aie  Mill  Ihere, 
B>  la  tliB  d*ra  of  old.  Ster7wbe>«  eusd 
ibe  roatna  of  eeulpMrvd  fnnirtitni  at 
the  lire*!  oorstee.  in  «iMy  hvmt,  in  vnrj 
WHatn.  A  Duaaber  «f  eeatngtng  (IreM* 
lead  Into  iIm  FUraim.  B«n  are  Iho  parfeel 
rnnaina  at  bMuHM  tamplM  wHk  Ibdr  mar- 
ble column*  nkd  acolptutcd  altan,  oa  whkh 
lb*  luMtipdoiia  MKf  eUU  be  read.  On  aoroe 
aie  ddlcal*  eatvfap  npneanlia^  •aorifiMi 
In  htfih-rriirr,  witb  (eeiry  dHail  deal  and 
phajpaewhenOrRlcUnlod.  WeROlbrM^ 
lb*  t«i*al  of  tbe  loatMnaken  and  tWl  lb* 
larg*  •o^workx,  where  Uin  hnga  Imm  cal- 
droM  an  mil  Wt  AiKribcr  eueet  I*  fall 
of  ataMbopa,  with  Ibe  laifje  red  tare  MBI 
ioMtted  in  lb*  Marble  rainiun.  Then  we 
pan  lbe«ii7  baka-boutai,  where  oroia  were 
foaod  (all  of  charred  bread,  which  li  now 
la  Ibe  Kaplta  XiMnm,  the  bak«T*a  name 
fUmped  «pon  fadi  loaf.  Oo*e  bf  an  lb* 
apttttdid  pvblk  bath^  with  CTIS17  tppltaMa 


for  bipt,  ooM,  utd  eapnr 
andidanrtu  aiUI  twmaiaia(. 
Imtoo-ipU  la  K  ■■all  amam 
(b**k«l«uiDa  founi  la  Uw 
B^d  daa(falar  daapcd  ImmmIi 
a  imtUnA  found  at   hi*  paM)  a 
dmU/  htMcked  down  b;  llucbindtf 
and  aoTwral  tAherm.     Soma  ot  IhtB 
been  tmnrad  In  dir  peooEoi  g( 
When  a  akeletao  i*  fnand,  bol 
Pari*  I*  taHMdtau)7  iPMred 
■Ul*p«a*nteg  UwokalatM 
•Iw,  ^  fillbq;  np  Uio  bnprcsioa 
tbebodj  dtathad  lata  ib««^ 
fraiiim  of  the  Ihliy  maa.    A 
iKthw  of  (ninlcBl  luinoDmu 
Urealad  •  ooWwatrd  phriidaa  *b* 
«M  «f  mir  p*rtf,  and  abn  cti 
bouadtd  inrprW  at  lite  err? 
fM*  bMweaD  ibcac  rwlhs  of  til* 
■oodieal  Kicnoe  and  ibs 
ai  lb*  pnacni  daj.    Soma  lar^ 
dtUta**  loola  ^Mg^t  oar  ej«  tfu  . 
gteal  BonAior  of  paltit4iiaaB  are 
which  hUI  oontaiu  %lm  ■una 
odon  Ibat  we  aoe  on  Ihw  valla  a< 
and  eaae  att«r  uaae  of  jewels 
la  (he    boa**,    oihaa 
la  hnrrlod  ficbt  from  U» 
faUia  Iron)  the  necfca  and  anna  of  da 


lUb  M  Can!  bUid*.— The  Oi^aij 

■Alpd*g^lho■Mtlle^l«loati*lBIldrf■ 
Mega  Garda,  hat  b««i  made  a  1 
iloa  tat  auamara,  maj  be  lakaa  1 
example*  of  <anl  lalanda. 
I*  B«arl;r  la  tbc  loagUada  of 
T*  *ouib  of  lb*  eqoaur.  It  I*  aa-| 
tb*  "atall "  ^rpe.  fnUjr  UUrtj  1 
WMafttencfr-" a  lake  wlUi  a abor* ■ 
hig  dte."  Tha  ibore.  in  soaM  plaMii 
t«ct,  inolhfMa  few  jrard*.  but  1 
aa  a  qaanirr  ot  a  mile  whk^  )■  1 
ered  wbb  Ima,  niiA  ar«  diMj  1 
tree*,  with  vartou*  Ual*  a<traa.| 
few  BowCTing  Arwbc  TImi 
*i*U  of  *«e«iBl  grsnpi^  wnoog  1 
8ti  lalaadf,  wUob  Oe  b  a  rine,  aad  I 
together  br  oenl  leafa  tbat 
■nifaoe  of  Ihe  aea,  bm  do  not  riw  1 
SosUi  nf  iha*B  I*  Iba  Ftu  Bank,  a  ' 
IteruM  atoO,  that  ao*bai«  rla**  1 
water  Mark,  aad  bm*  b  •omb  i 
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I  Im«i  ut  aqntl  niiBil>«r  of  bmh«^  mmI 
^  ud  ahMla,  ud  (Mfi,  ftl)  of  lb«  MM 
I  twniUlaii.  Th«ni  b  otuo  ■  dlflcuhj 
fioia^ikliisg  one  UoU  tram  •iiocbtr. 
A  ring  of  oonl  nrround*  m  lajtooo,  Uw  n>- 
tnnoe  (e  whUU  la  on  ilio  notthowt  Me. 
When  lk«  conl  U  ■  foot  or  tiro  abor*  llio 
tid«,  •  iWck.  Kr*w  rolM)  ot  cltanaUf  0OT«f« 
tlM  ahiM  mck,  and  tall  palm*  ttaartnh  oitr- 
bead.  Outtiile,  Uin  •»  b  In  moM  «■»*•  *l 
taui  Wo  huadrod  blbom*  dnp,  altd  laald« 
N  nuiM  tiWB  ihfM  bitioau  in  (ob*  aWlU 
lo  *M  tliDMi  anfaiboDutilo  depth  hi  ottwrfi. 
Picgo  Uanaa  •*  tilmlvd  i*  on*  of  tli«  but> 
UMl  pbM*  in  III*  «cirld,  *b«««  Horn  *iin- 
■Mne  nlMmntM  ilail;  iritli  bM*;  rtia*«r«. 
•ad  (h*  UuiMiuuM  i«  bMwMn  8i>°Mtd  tO° 
«ll  tb«  j«ar  rannil.  For  «0*iMt7,  then  un 
tha  illrat  ntUEion  palnu  and  iha  Tuyin^  lituo 
of  tha  tnlaaid  Ma.  Tbo  bdud  tarnbhiu,  in 
the  namai  of  Iti  Mrenl  jxiinu,  anntntlon* 
tor  n  nnnaneo  Uko  tbat  ol  ''  Paul  and  Vii- 
ftnla."  **  But  all  (ucb  laloi  fail,  in  Wavlnj; 
out  tb«  fvalltlea.  Than  la  MtUns  alicnit 
fldoa  In  any  of  tbcm ;  notUnft  ar  Tory  little, 
alwat  ocMlpodi.  Hie  w/mrj  ot  IU«  on  a 
«and  Uuid  tan  batdly  Im  «xagit«Tatod. .  .  . 
It  mini  ryeirdtj.  Tbo  mowiatloc*  ant  un- 
eqiMlrd  for  lixc  anil  fcrocHj.  Tlie  only 
food  b  an  oeouional  IrtiAi  Sih.  villi  ilaiixl 
iBMt  and  TC^Iabloa  from  Enf;luuL  Tlia 
nKHMCaay  of  laiilvaee  U  onl^  broken  by 
Iba  rUt  of  an  ooaaalijnal  ship,  or  hy  a  gale, 
wUbb  onroatii  the  Iwnic.  To  tlio  lonely  lo- 
habiUnta  it  ia  notbing  ibat  bcanUfnl  slwU* 
and  btaaeUog  ootal  an  m  be  found  on  the 
beach;  that fli«a8«,brifilM bird* osmBaoNaa 
ifao  occaa  to  build  (Mr  MMa  la  the  ooaaanut- 
Inea,  OT  that  iho  Ma  OT«r  th«  ret  t  b  an  «(h«- 
Ma)  Uue  luob  u  no  Otie  can  uiu^nc  who  luu 
BOttMOlL" 

Bttlmtln  if  Lift.  —  Dr.  RtchaTdMn 
baa  iiartad  tha  i^Miton  vhclhcr  lite  may 
not  be  rakKcd  a/Mr  actual  dralb,  and  t«~ 
bUe  Mine  (keu  that  poinl  to  tbc  anicwcr  aa 
bekig  in  tba  aflrmatlr*.  Bf  tomblainx 
•rtUdal  dtenlaiioa  aiOi  aitiSdal  rtepir*. 
tiaa,  a  dog  wa*  rettuttd  to  life  an  ha« 
and  five  mlautM  afur  hs*iiig  bora  klUrd  by 
■B  ovcnleae  of  cblonifona,  when  tbo  hoad 
had  bneome  perfoetly  niU  and  ooU,  and  •»»» 
paMlBK  InM  ri^ty.  Aolnial*  that  bare 
bcao  UD«1  by  MiSMatlaa  and  fiaHiaily  ib- 


MMad  v«re  biought  lo  luob  a  alale  ot  nna. 
calar  inttablUiy  Ibat  (h«  expcrinuoit  vu 
•lopped  fW  f«a»  tkai  ibcy  would  ittan  lo 
oon»doni  tantlent  Ubi.  IVofft  ixdaMMd  by 
sltraM  of  amyl  wore  roiuirad  arwr  nine 
day*  of  apparent  death,  Ib  one  case  after 
llSna  ot  pntrefaetlTo  ehanga  had  Mm. 
meoced.  Tha  aMIon  of  pteoilde  nf  hydro- 
gon  In  rpanfanatlnii  tlio  blood  and  rontorlng 
heat  In  a  Nail;  dead  body  \»  qoUe  itartlhig. 
From  ihaae  obaemtlona,  Hr.  W.  Uattioii 
Wllllama  tUnka  the  eoneloilon  U  }u>illl«d 
that  "n  droimed  or  MltocaUd  nan  U  not 
bopclcMly  dtad  m  long  aa  iIm  bodily  ot^an* 
Rmaln  onkijaicd  b;  rloleaoa  or  dt>»M,  and 
the  blood  fcnalM  tolHdefitly  liquid  to  be 
■cC  In  DiDiiao  artificially  and  aoppllcd  with  a 
lltilooxygen  lo  «tatt  the  efaemleal  movcmoiiUi 
of  IUk." 
t 
Pe&t-Snolie  at  u  liUwptlr.  —  Dr. 
Moigan,  ot  MaDchcttor,  England,  bai  ro- 
mnrliLxl  upon  (be  healthy  condtlion  of  the 
Qljlliland  eroftcri,  «ho  lire  In  "botblci" 
tbo  alntnpberc  of  which  (i  hnprri^iitod 
■ith  peat-Bsalir,  and  are  yet  not  troublod 
by  diioase.  buing  particularly  frca  from 
caiuumpcion  and  otbcr  lung  infcotiatu. 
Tbcir  roomi  are  warmed  by  b  pcai-flrc  kept 
condantlv  burilng  in  ibe  middle  ot  tbe 
floor;  Biid,  Ibcre  being  Qo  idoiiu  of  escape 
tor  tbe  UDOke  eicopt  a  hole  in  ibc  comer  ot 
the  roof,  the  atmoapbere  Ii  oftnn  pvmgonl 
rnough  lo  make  the  eye*  and  noitrtlii  (mart. 
Yet  the  inhabitanti  are  well  and  Tl)p)roua, 
and  are  liable  to  lung-dl*nuKi  only  when  they 
go  M  li«e  in  honice  with  ehlmneya,  Tliv 
oiplanalion  ot  the  phenomenon  ia  uol  bard 
to  find.  Ptat-nnoka  b  bcarily  charged 
with  anIliRptIca— with  tar,  etaoaote,  tani^ 
and  Tarloiis  rolitile  rals  and  mUta — and  the 
•alutarj  influence  of  JheM  more  than  mokca 
up  (or  the  •dullcratiott  ot  the  air. 

Rm4m  ud  Brvneit*). — Roporti  have 
bfen  pub&hed  ol  the  "  complexion-cen- 
■ute«"of  the  eohool-eblldrt'^  of  Gannany, 
Helium,  C^lcltboB  Auitrlo,  and  Rwltaer- 
land.  Tliey  «tiaw  that  more  than  one  bait 
of  thoM  raumnatcd  arc  of  niU<d  typa 
The  dblribution  of  tbo  pure  typm— bloadoi 
and  bnanelliM— b  TeiyifilTcttst  In  differsnt 
omMjIm.  Tbe  blonde*  prtdotthiate  hi 
Srigiam,  and  ttia  mote  In  Oennany,  white 
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Um  brannut  t-raAcKnlaato  !■  Aoitrfa.  ud 
In  6>kMfUna  oHh  rntcr  dufurit^.  Tb« 
pndenlMnoe  of  tiir  toopUwont  in  G«r- 
BMV  b  euMtMt  la  the  Bonk,  mJ  Kraw* 
loM  uil  IcM  in  ipatiig  ta  Um  *«Uk  Tbb 
■pptan  to  filiim  ibo  inooiTCCUWW  ol  li>e 
Uworr  of  iIm  Vrtock  a&tkropolof^  Uui  >c 
aiia  atok  ilw  nal  Oommi*  ta  Sonih  Oer- 
■MI17,  ud  (hat  Korth  0«nBUU  are  ■  dafh 
racv,  a  tnlxUtt*  oi  flBDa  and  6lan.  The 
dMp-bra>«  color  o(  Iha  Moih  viA  mlibllo 
(fmnaM,  m  veil  u  of  Iha  SwIm,  b  U*m4 
b;  HtTT  VIrehow  to  (be  RonMM,  RtuKlaM, 
Btid  llljriuii,  and  capcciaDjr  to  the  itMunti 
«rth<  Caltk  or  pi«4M>k  iii)nbiMiii«,«blah 
ban  now  bocoiK  mtscd  with  ibt  Oenoani^ 

C*alra«tlMi  af  Pltnt.'nMaH  k;  CtM.— 
Ur.  Ttenu*  Utchon  ba*  rvporKil  MOW  ok 
•TTTailoiu  Kliich  oonlracUct  tbt  pnfalcat 
liloa  tliat  Dm  Mp  In  xtffXmXttt  UmiW  «- 
panda  In  ixtaiuf,  and  la  eapable  <A  b«n(- 
li^  the  oTRui*-  V(  a  nuaibcr  of  vigoma 
Ireoa  meaautcd  at  UMpoiaMrw  ol  40*  and 
at  10'  abort  uro,  Mm«  ahomd  aof  rign  of 
cipasiloo,  but  oa«,»  larganaplf^  appaarad 
to  hav«  nBiiaeuid  a  halMnoh.  In  bardj 
MtcaleiM^  tothKllaic  ptrcral  plant*  of  ih» 
<Mta(finil);tllT»^orWTBn.and  nonp<n>pa, 
a  mailEed  conicaoUon  «aa  olMHrcdj  and 
opuntias  alioaad  no  Inoaa  ef  eongalatloa  at 
10*,  and  werg  ai  «a*t1]P  ont  with  a  ptnknlfa 
•a  at  a  nacnal  Woptntur*.  Planu  ahlch 
c«ntnut  00  midi  a«  to  abrtrtl  In  tha  cold 
npanil  i^BiB  after  a  ttm  ikj»  of  tatnpcntoM 
aboTs  ifaelrming-pobL  Eipamrion  undac 
frMilag,  how«T«r,  «aa  atlilaQt  b  doad  wood 
aoalMd  wiiL  water;  and  Ilia  bunting  «t 
trcta,  wtildi  ba*  b«cn  natic<fd,  maj  itanlt 
fmn  ihc  frceilnE  of  \\t^<M  In  tha  laaa  riial 
(art!  of  ihclr  truaka.  Aaauming.  from  ttio 
facia  braashl  forward,  that  tbo  li<)uld  In 
plaau  which  arc  known  to  eniluto  froM 
without  bi}urF'l°o>  not  con^oal,  a  •lutatloo 
ariwa  ai  to  wbat  power  Ibe?  owo  their  luo- 
caaafnl  fetbianoe.  It  b  piobabl;  a  riial 
poww,  for  lb?  «ap  of  planla,  att«r  U  U 
dnwn  from  the  treo,  congeala  oMllf. 

(eHle  ^pereUlloat.— Uanj  prinlttra 
•cpcMiiUona  id  grtal  InUreal  to  the  an- 
Uircpolci^ii  Bttll  linger  amon^  tlie  Critic 
popniattoaa  of  tlie  Brriiih  Inland*.  "Tbo 
Mt,"  Ba}«  a  wTiipr  who  hu  made  luudi 


UbAj  tS  U*  daaraeur,  "  b>H  Iiirm4 
Ihiag  to  niiwmaluial  uaaa  |  aB4  «*i 
Jmi  of  Kaiutv,  crtm  iba  iiawaaontag 
of  aleep,  is  a  mbror  wMdi  iiabca 
dtath  i^no  hia."  YM  ibcaa 
nearff  loal  ihn  (oar  of  dealk, 
oonnen  lahitailan  lo  wiah  om  a 
and  poaeeM  dapartarv.  Tbo  axirnt 
and  Cjmtl  belloTcd  in  laWtouTM  with 
ba,  whooB  thajr  eolbd  fa;  aaf  othtr 
thaa  tbdr  own;  bcDO^  (h«  deal 
■*  ih«  mm  at  pcaco,"  "  tha 
gwn,"  -tht  good  poopK"  e«ei 
anraicn  to  aaadoic  thoaa  bolap  «a*p 
«e  on  Fiidir  than  at  anj  other  ikaa, 
on  that  da^  their  pcntcra  were  gi* 
llMIWitJ.  To  wear  thdr  farorite  a 
IpMB,  WM  an  sntardoDable  ininh.  I 
of  a  tomples  iMwrv  were  pne  throo^ 
pTolMl  the  iMibaptlud  infant  and  lu  ■ 
et  from  tlielr  dwiebn.  Storica  wct«  fl 
oorrant  of  pciaoM  wtto  bad  bom  dtta 
b;  fairtta  for  manj  jemn.  The  ■■ 
wf*>a  a  net  of  (otemedbiT  nee  beM 
i|iliiui  asd  nranab ;  it  klndtr  tnabd, 
■nlDht  rtndcr  aerrioe  to  the  (amal;  u  a 
Chej  had  Joined  tbcnaMlres.  Wldkea ' 
conmlud  an)  brUctod  In  In  WalM  ao 
!raa)8ES.  TbcCftuil  alwhad  ihetrBl 
tha  good  Foulkca  T;  Du,  ahn  *u  all 
helping  iham;  but,  wlii>n  evil  wai  abei 
oreruliQ  tbtm,  ihe  I'jrUaili,  or  pn« 
■Dc«t,  fmttiodad  tt  Tlio  DlghUcukra 
gmt  faith  la  mtmnpt  froM  Uw  una 
and  a  himlrad  VmU  InebSfUa,  wWch 
tn  would  IM  paM  iwhaadcd,  aia  for  ' 
fraught  with  tha  aaoat  aobaa  naai 
Thi!  000k  whirh  erowa  at  tniitailghl  oos 
the  intoltigeiio*  of  a  deaib  b  ifae  xuk/f 
hood.  Iichlag  of  ibr  Boat  or  rlaf^nic  1 
earn  bcsia  tba  tana  na*af^.  It  iht  1 
Under*'  cniib  die,  ib«  eviWjre  hH  | 
upon  thurn.  The  boat  that  iMfta  m 
ont  to  tea  haa  beta  pnahed  tram  Ha  ■ 
itigt  bjp  the  tairtoa. 

1  Cbtine  Tbw  af  KplleptT— la  0 
il  ti  eaid.  when  a  nwn  is  fcuni  nith  li 
leptk  flt,  iboae  dboul  bim  raifa  iwa7< 
few  bbdea  of  gnta,  which  thejr  pm  in 
moulh.  TI117  beUere  that  during  m  I 
of  thli  ki»d  the  ifdrit  leavoa  t]ia  bod] 
IhcTO  boing  a  TDcaacT  witliis,  it  li  ia 
aielj  oecopkd  b;  the  Rpirit  of  an  ■ 
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<  ■  Accp  M  ■  ;il^  and  IIm  (oan-l  b 
pecaoo'i  Oinwt,  in  be  b«gbai  U>  rnit«, 
I  Ukcn  tot  (be  blmUng  of  ili«  ono  or  ibi 
pwuiag  o(  Uie  etiMT.  t'lvhT  iIwm  cI^ 
anwUMBi,  dii9  itteBpt  lo  proi<itUia  ih« 
nimd  hj  puMiag  piuu  tuto  Um  mm's 
movtli,  poutlil;  iHuler  tb«  iiBfiraHlea  UM 
tbi7  oia  mice  tlia  •nUMT*  iptrto  tn  tlio 
tSKi  w  rwtln  iin  lih  own  rotnim ;  uiil 
oo  nu  oeiulibtailaa  «ai  tlie;  toinoro  bim 
un  ibe  B*  In  oxv,  l</r.  If  ib«y  iliJ,  tlwy  bo- 
l|o«*  bia  own  •jiirit  ■uukl  not  bo  tXAe  M 
And  Uni  aKlIii,  and  ti«  noalil  i\t. 


NOTES. 

Tin  Ameiiou  Anodation,  raoetttlr  In 
MMJoa  u,  Ann  Arbor,  HkUttui,  a]«ci«d  (hi 
fbllMiing  ottfen  for  ixit  jevt't  ntnHa^ : 
pMrfdcst,  K.  K  Hone,  Skl«ni,  MaMadiu- 
Miu:  VIw-PreiMtBlii.  J.  W.  Gtbbd,  N«)r 
UaT«D,  ConaKtiml ;  C  F.  Bracken,  Pria-.'c- 
kiil,  Xcir  Jcrwr ;  tl,  W,  Wloy  WublngMn, 
D.  C. :  O.  (%anutA,  IUdhu  CUj,  Ultwwri  j 
T.  C.  Chamtirrllii,  Wa»hlaKle«i.  V.  C\  II.  P. 
lintidlU^  Ikwlw^  )ta*tavbiit«tl« :  Hutatio 
Bale,  Olialua,  Onlario ;  Josopb  Caminuo:*, 
ErantioD,  lUiuoia ;  Pennaocnt  SccrtCaij, 
F.  W.  PuiQaia,  Canbtidgv,  Uauochunttu 
(boMIng  orrr);  Umoral  S«ie>«lar7,  &  U. 
WlUiiiu*,  Itliaca,  Suw  York ;  Ai^lrtant 
Secrflan,  W.  II.  P«ii««,  Ann  Arbor,  Uiohi. 
nn;  TrouunT,  WUIiaat  UUr,  Mauob 
Uhamk,  Pcnnijlrania.  DuSalo,  .Voir  York, 
*••  Mkdail  M  ttu  plan  for  liolilfag  Ibn 
iu««llng  la  19Sa. 

■,  TicciuNt  aicnikinHl  lo  the  ?ranch 
Aoadwnj'  of  trclotcci,  Jitl;  ^jTlh,  that  rvil 
Monta,  like  tbOM  of  |)9SS->(K,  IhnllKli  IPM 
InUMc,  htJ  apptarri  again ;  ami  hU  that 
ibo  prt-aral  |>li«iiomtDa  mnlA  nut  ho  can- 
noMcil  ■till  till-  enptiein  of  KinkaloB.  At 
tba  aauM  aawloM  of  tlio  AcaJcnij,  M.  Jani- 
MB  read  ■  pap**  by  H.  Ltnrten'r  au  ilie  mAn- 
pCMWiooof  inaKtov*.  TIiih  auihor  ilioucht 
thorn  of  eoanUeal  origia,  anil  sup^n^ted  Oa\ 
UHt]r  nugbt  b«  0H*od  b;  the  paiugo  of 
BMa'aoonec 

PaorsKKM  Pnnt  T.  Acsit!i  hM  EnvM. 

attod  dw  n>laUnn  of  alaniiDic  nnrl  fcni'; 
ti  to  plant-lifii.  I(«  Gndi  itui  xhmt  mil* 
bavn  lb*  pToppTij-of  p(«dp4liulii8  dlswlrnd 
organic  matipri.  and  coMlnf  the  ouagubb 
tion  of  Kupended  Inorjtanle  mallcfS.  The 
nbaUKBi  thiu  'Ippiutinl  ar*  of  hhA  Taluo 
a*  plant-fooil.  lotl  are  placed  ht  0»t  aonit 
■raUUiU  UMv  on>l  most  aHimUalihi  condl- 
UoB,  "Thna  nc  fee  ihat  when  thp  ttH  is 
lanbfe  diMeil)r  lo  Mnd  the  plau  noUlninit, 
tlw  aeb)  pnxtitci'  of  il>"  •iMih  of  tbe  pint, 
aaJ  pt«bablj  klpo  of  the  hutcria)  fenikm- 


IbUodi,  mipplf  agMU  wblob  prwIfdUUe  tbeae 
plaal'fooda  ta  aud)  a  alaio  ibaX  Mtro  d)0> 
cbanio^  BItietion  wtit  roniovo  them,  aad 
)mtr  them  itoml  up  for  Titiir*  uio  bj  tlio 
plonu."  Thoc  procwKU  alsu  mrta  aniiaal 
life  b/  putUyhig  ihe  water. 

Da.  R.  Hmn  Rns,  of  Uantfield, 
Ofaiu,  after  a  Motljr  ol  iho  auhiKt  u  it  a^ 
fecta  hin  oirn  .'fulc,  coridiiilv*  Ihnt  anua^ 
tbe  nsulu  of  the  dmlnii-iiou  of  (liu  tore^ta 
and  the  drainage  of  tbe  Uu'l  are  mom  aind, 
inoi«  humiiUiT,  raorc  rminiall,  more  dwt, 
nure  auddea  oaabM  of  ralo ;  marB  Mtddoi 
diangoa  fium  one  Oxirtmo  to  th«  other  of 
imipetabtroaiulDioitturei  mor*  rapid  uana- 
mlwleai  of  BBl«r  from  tlic  ptriphcr?  I«  th« 
treat  banlni;  robbery  of  the  nalunl  rrgv- 
lalon  of  OlMribiitlon :  and  dlmlnulkn  of 
tha  oomnion  auppl;  of  aprtnit*  and  Bella. 
TbcM  ehaiwM  hare  bem  tolhivail  by  a  do- 
rreaio  of  nO  formi  ot  malaria]  diwaMa,  and 
an  IQcroafo  od  nphoM  fern,  calairh,  dt»f- 
ttr»t^  and  (4irontc  palmoDair  Iniubtni,  and 
tbti  imireaie  in  aind  anil  dim  faron  iho 
sprtnd  of  tjimotie  and  <uiitBg!uii>  dltoMra. 

A  <inRiti}(rnicniiir,  notidng  oar  refai«ntn 
In  a  rroenl  itkvKb  of  %\.  Clipircul  lo  th*  dla- 
ercpaiKy  in  tbe  ai^  of  Ibo  dii>ti>iru>*tii'd 
ebeuEat «  tatbcr  at  1>Ib  ilraih,  an  j^ivcu  In 
LuonitD'a  "  Crclopinli*  "  (niiietr-oue  Jtan), 
and  by  Ihn  "  l^ancM  "  (ono  Iwodrcd  and  Ita 
jotkit),  oalla  allontioa  to  another  equnUy 
enriont  mlitaka  rvigKViinK  kl.  Chcrnal  Ib 
Scbaedlor'd  *  IVchnolojpv  d<r  (Vtto  uad 
Ode"  In  the  blvtoncal  tntroduelion  to 
thH  work  occutK  a  paHa|;«  wlileh  we  ttana- 
Ial«  tliiw  r  ■■  Only  tbiriv  j\>at»  »twt  iho  dla- 
covorir  of  ^r«-rtne,  tn  tliir  loar  IS18,  btcon 
tba  r«3«iuvh«  □(  Chcvrrul  |bi>m  ITS^  al 
AaRCts,  died  1H40|."  On  page  IIM,  the 
autJiof  append*  llm  corwelloBi:  "The  iiifor 
imtton  wia  wltcn  tiir  pHiatrly  that  Tbcv- 
rruldMtn  IMO;  but  I  ^«•*  r«ieriwil  from 
M.  J.  iSanf;.  of  HarreiHifH,  under  dale  of  Kay 
II.  l^sS.  the  folloviiu:  literal  Kalrmenl: 
'  I  call  auure  ;on  tlial  Cbcvtenl  i*  still  voiy 
actiie,  asd  ooDllnnM  M*  conne  at  the  Uu- 
avuRi,  and  I*  prtwnc  ortiry  Uonilay  at  Ibo 
Academy  of  Sdcocca.  II«  1*  now  nloety- 
aerru  and  a  half  yrart  old,  but  ii^  they  t^J, 
liTclier  than  crcr.' " 

Tm  asihorltici  <>r  Albany,  flrontte, 
liDTu  ('(Di-iiailN  drained  a  traiiblownit  pond 
by  borUig  a  Hcll-lKite  ihivngb  the  gronnd  M 
a  drop  nibiemncan  timm.  An  outlet  for 
tho  rowDntKi)  of  a  larso  WcMcm  untrcraliy 
baa  bora  found  fn  nnp  <if  tho  tiuniomaa 
"■InliJialea''  wiih  which  ihu  («Tonioua 
Hmeatone  nf  the  coumiy  li  marked,  where 
a  ilmllar  andcrgioiind  Hn!am  canlM  ibo 
MulT  to  patu  oaknown.  Sni4i  oupcdleoia 
•ro  Koal,  provlitrd  iho  mibtorraimn  alrram 
wlrciod  for  the  aeirer^aiiel  b  Ml  a  touroe 
of  npply  for  Naio  w«IL 
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TU  Siata  Boara  of  Iballli  of  Iban- 
cliM»»M  MMtiiiM9  to  loUna  «]■  Uia  twa  of 
MMsIc  la  auiutLftam  u&dcr  all  lu  tti». 
(oltM,    IWyii'  ''  i<o<>au  in  tlan- 

girOBi   pnip«rti<  .r*  ot    lariiNi* 

(■Bcy  boMi,  eotnuoD^M,  ooafooUixMTy- 
teuu,  «tc.,  oosccTt  bAoU,  u4  jibjIiiK- 
etnbi,  Mill  is  flilUmi'i  \x>j%  %sA  utlcln  af 
oioUiio^  "Ovruua  flj-AMiar  "  U  noKkiyl  !b 
anuiiil*  (rf  toiSDin.  uul  u  lUagMoas  is  DE«ri« 
nftf*  tluii  ouc  Tbo  "  Duffiki  Otrpoi  Uotb 
AnalklUtor"  conului  a-TM  per  ecnt  o( 
crnula  of  aliltc  •nwnlc.  and  "  Rougb  on 
ItaU  "  aiauJBi  vlilw  antalc  oTilala. 

Vtx$M  bcdototbc*  an  tD«de  at  a  Ueuaj 
In  New  Jcncj.  Tbof  an  doabM  abaMa  of 
maniU  [iii|Hir,  iirvuKthaMd  •Wi  taiiM,  awl 
««liiabK'  by  nuva  o(  tlM  peuuliu'  prepen 
tlM  of  lApoi  a*  •  ■ott-ooodiulor  of  Imu. 
Th«!r  haTc  a  namlh-piftn  tug  pi>««r  flit 
ma  «(  pnipottiaM  U  ttuir  (MdmMt  and 

TnEvfiltih  ptiMTT*  rtfiOTI  thai  a  tmw 
WW  ibM  al  Orkviinl,  hi  Stasia,  on  ihx  ISili 
of  JaM,  whUb  bore  a  (ard  "™'»*"^c  >li* 
Tet»» — 

~  I  «MM  (Nm  tk*  tonlaa  mbL 

ne  btnl  bad  pi«TlMil7  bMK  wenmdid  In 
Ike  wing,  and  wa«  nneh  oxbanMwL 


Tkx  Jtb«nJ*ini  (Soedaad)  "Jomial'* 
iveocda  a  raniarkatilo  InaUnot  of  llu  «ffM4 
ttf  alnoitiluaio  iurlMaec*  <ti  lb«  titibiBly 
ot  lii^t«  at  aiglit  la  Harcb,  1S8B.  (be 
captain  at  the  iltanwr  Cit*  a(  Abtfdfca 
)■«  (he  GirdlMMM  U^  in  Abcnkcn  Baj, 
U  tbt  diaUMo  of  MOM  thaa  Iklrtj-rii  Biia<t 
Bad  Hit  ]}iNbis-X(M  ligjtt  wbati  il  WW  tUr. 
It4««  BdlN  ulT,  n«  tfManoM  M  wbkh 
IMW  1%bu  Bt«  maabkred  orduMrilT-  *U- 
He  are  nioMccn  nd  aBttaMa  ■!!«•  i«- 
■pectlrdjr, 

Tn  "  LwcM  "  poblUiM  a  U«  «r  taeti  to 
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aeriow  acddaau— In  >fakii  bonea  w(fc  bro- 
ktn  Mil  «(  vUdi  ttaukod  la  dcathjOM 
occurrvd  la  tfa«  murw  of  inniaa.  Whik 
tbo  "Lanort"  lliiali*  It  irouW  b<  OBvi** 
■ml  BodaUfablo  to  abolwb  (he  gia^  whldi 
■•  IIm  prindpal  irinter  »niiiannt«rt  •<  thon- 
Mad*  «t  fMiait  peoplt^  it  odi*  (ot  ■  i«(omi 
Ib  ib«  rain  aibl  nraclkn.  wHh  Nock  rcgn- 
Uiiooa  M  «lll  rwiuM  the  noudifiT  aad  •»■ 
Turity  of  acddciu^  ■hkh^  Mi^  tccarad,  U 
belioM  tfat  ipen  b  o»p«Ut  of  far  'matt 
good  ihanbartB, 

H.  J.  C  Rouiur,  bi  aut^Init  Mmo 
old  atmnoniloa)  aMMMripb  at  BiuMtl% 


bu  tnrt  ItM  VDcfa  at  lfcMeB(i^| 
owrra    whuH  Dana 
bsowii.     nttrrf  Btlirr  iibMnvt  ill 
in  till!  rminvcnlb  ooiiary.    la  1M<>| 
cotDporcd   Pitkkiay'*  mak'pic  A  ' 
wttit   dui  abT,  to  awailalu  «hu  i 
dlMpfNiatetl 'ud   ah 
afaoo  tit*  oitaloKiUi  bm  i 
c«>mpDnl  a  Mcnad  Mria*  of  i 
IX«T.      EoBtaubii  de  EMtk  1 
M-lf  an  ■■trvnanicr  of  Uteii.  i 
ific  plu>i!t> :  and  Uimii  <3  M 
troatlac  oo  aatroiafO'. 

Ma.  It.   Jl.  UrixAX,  u  IiMj 
nwntlooa  Utc  idi^t>bit  «b 
haDatonn  lu  Omiait  Ditvb^  Il 
ballnonaa— pcrbap*  one  ia  a  I 
of  a  d(«ld«d  ml  mior.     TiM 
thatn,  bo  found  iliai  ibc  oolori 

Ij  supiTficUI.  bat  (irTvaita]  ( 
Uii  haik4an«,  anil,  oo  nnJikB^I 
bb  Bagefs. 

OBmJABT  yoi 

U*.  K.  W.  FwmiL-■l;^  JUn 
Kgarr  Biireher  School,  at . 
diM  rtnnuJi,  traa  obo  ot  the  . 
the  Dnufa  GeosmphW 
latj  ban  tbc  beglBatDs,  and  i 
edlt«M  ot  Ita  JoUTDal,     Ua  i 
j«ar«  obL 


Ihu  B*uca,   fryaaa  -gMrral^ 
Prencb  smij  in  Tonqsla,  dWd  ia 
iaM  lOUu     11*  «a*  baowv  ta 

I  liBo  vorid  by  bia 
c4  «hbb  the  prindpal  mtafi 

'  TMcarcbea  e*  Iha  dbaUa  af 
llf  kept  a  rtfnlar  aadaa  of  i 

'  HupfoinK. 

Da.  EiUL  BtnacK,  a  dbii 
^i^r,  netmlj  died  auddaulj 
GeraiaB;,  •mi*  Im  in« 
flcttytara'jMriM;.    DatMcel 
yntclf.  be  WM  a  llbetal 
en.     lie  had  bona  the 
other  tawiprlaM,  of  Xir.  S(h*e 
■.tnl  iwiaichei  ba  Sttaxta. 

¥ii.W.a  W.T.rx.  PR  3,1 
naiiM  and  Oriental  KboUr,  anal 
of  the  Royal  Jtalatk  Sodrty,  b  T 
agr  of  Ntly-Weca  j<ani. 

X.  Bbou  IksMu,  an 
pbyriita  sad  Mglaret,  dkd  tat 
•oreBtietb  tmt  of  Ida  agr.    I 
<bairoiI  laduwW  UeduBba  i 
■cmUfa*  dM  Art«  M  Uilkn,  i 
andwe  at  «ort:a  on  "ApnlM 
and  Ibe  "Fhivini  of   Uqulib."! 
nlrrtol  a  membwof  thel^andb/ 
1^T2. 

■      Pr  .  . 
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